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ABSTRACT

Objectives: Assess the analytical performance of several peripheral blood cell indices on the DxH
690T system using the Six Sigma method.

Method: Cross-sectional descriptive study of White Blood Cell count (WBC), Red Blood Cell count
(RBC), Hemoglobin (HGB), and Platelet count (PLT) indices from October 2024 to March 2025 at the
Department of Laboratory Medicine of Vinmec Smart City International Hospital.

Results: Based on Sigma values, the quality of the indices is classified as follows: 9 indices have
excellent quality, accounting for 75%. There is 1 index with good quality, accounting for 8.3%, and
2 indices with acceptable quality, both accounting for 16.7%.

Conclusion: The Six Sigma method is a valuable tool in laboratory quality management, enabling
laboratories to assess analytical performance and improve testing quality.
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TOM TAT
Muc tiéu: Danh gia hiéu nang phan tich xét nghiém ctia mot s6 chi s6 t&€ bao mau ngoai vi trén hé
théng may DxH 690T bang Phuong phap Six Sigma.

Phuong phap: Nghién citu mé ta cat ngang, céc chi s6 S6 lugng bach cau (WBC), S6 lugng hong
cau (RBC), Lugng Huyét sic t6 (HGB), S6 lugng tiéu cau (PLT) tirthang 10/2024 dén thang 03/2025
tai Khoa xét nghiém — Bénh vién Da khoa Qudc té Vinmec Smart City.

K&t qua: Dya vao gia tri Sigma phan loai dugc chéat lugng clia cac chi sé nhu sau: c6 9 chi sé ¢co
chét lwong dat muirc Xuat sdc chiém 75%. Cé 1 chi s8 cé chat lugng dat mic Tét chiém 8 va 2 chi s6
¢6 chéat lugng dat mic Chép nhan dugc déu chiém 16.7%.

Két luan: Phuong phap Six Sigma la céng cu hitu ich trong quéan ly chat lugng xét nghiém, giup
phong xét nghiém danh gia hiéu nadng va nang cao chat lugng xét nghiém.

Ttr khéa: Six Sigma, DxH 690T, Huyét hoc, Quan ly chat lugng.

1. DAT VAN DE

Trong Y hoc hién dai ngay nay, xét nghiém la mét trong
nhirng linh vuc ¢6 vai trd rdt quan trong trong cong tac
kham va diéu tri bénh. K&t qua xét nghiém la cén c giup
bac si ldm sang chan doan bénh sém haon, chinh xac
hon, danh gia hiéu qua diéu tri cling nhu theo déi tai phat
bénh. Mot nghién cttu gan day bao cdo rang cac két qua
xét nghiém anh hudng dén khoang 70% quyét dinh trén
lam sang[1]. Téng phan tich t& bao mau ngoai vi la mot
trong nhirng xét nghiém dugc chi dinh thudng quy trén
lam sang. Khi chat lugng xét nghiém khéng dugc dam bao
thi c6 thé dua ra k&t qua khoéng chinh xac, anh hudng truc
ti€p dén chan dodn va diéu tri bénh. Vi vay, viéc dam bao
chat lugng két qua xét nghiém va giam thiéu céc sai so6t
trong qua trinh xét nghiém luén la muc tiéu dugc dat lén
hang dau ctia moi phong xét nghiém. Six sigma & mot
cudc cach mang trong quan ly chat lugng xét nghiém,
giup danh gia hiéu nang Phuong phap dwa trén cac di¥
liéu ndi kiEm va ngoai kiém tra chat lwgng. Six Sigma la
mot phuong phap s dung phép toan théng ké sé lugng
[6i trong qua trinh thuc hién, xac dinh nguyén nhan tu
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do xay dung cac k& hoach dé kiém soat chat lugng. Six
Sigma da dugc ap dung trong cac phong xét nghiém lam
sang trén thé gidi gan haithap ky trd lai day, gilip cai thién
chat lugng va dod tin cay clia k&t qua xét nghiém[2]. Diém
Sigma cao hon cho thay quy trinh xét nghiém it 16i hon
va c6 db tin cay cao hon, diém Sigma = 6 [a “Xu4t sac”
va Sigma = 3 13 “Chép nhan dugc”[3]. Can cf vao gia tri
Sigma cua tirng xét nghiém gitip phong xét nghiém danh
gia chinh xac muc chét lugng xét nghiém hién tai, tim ra
céac diém yéu, diém han ché. Tir d6 tién hanh cac cai tién
gilp giam ty L& sai s6t, gidm lang phi hda chat, vat tuw, nhan
lwc va nang cao hiéu qué hoat dong chuyén mén. Do dé,
phuong phap Six Sigma la mot cong cu hitu ich dugc st
dung trong danh gia chat luong xét nghiém. Hiéu duoc
tam quan trong clia van dé ap dung phuong phap Sigma
trong danh gia chat lugng xét nghiém nén chung téi tién
hanh nghién ctru dé tai “Ung dung phuong phap Six —
Sigma trong kiém tra chat lugng xét nghiém téng phan
tich t& bao mau ngoai vi trén may DxH 690T tai Khoa Xét
nghiém -Bénh vién Da khoa Qudc té Vinmec Smart City”.
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2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. B8i tuwgng nghién ctru

Tién hanh nghién ctu trén 4 chi s xét nghiém bao gom:
WBC, RBC, HGB, PLT.

Céc chi s6 xét nghiém dugc thuyc hién trén may DxH
690T tai Khoa Xét nghiém — Bénh vién Da khoa Qudc té
Vinmec Smart City tir thang 10/2024 dén thang 03/2025.
Hoa chat: Cac hoa chat xét nghiém clia hdng Beckman
Coulter.

Sinh ph&m: Hbéa chéat ndi kiém tra chat lugng clia hang
Beckman Coulter & ba mirc ndng dé: Mirc thap (QC1),
MUrc binh thudng (QC2), Mic cao (QC3), M3u ngoai kiém
Randox tir chuang trinh ngoai kiém clia Rigas.

2.2. Phuong phap nghién clu
- Phuong phap nghién cltu: M6 ta cat ngang.

Noi kiEm duoc thuc hién hang ngay véi 3 mdc ndng do:
QC1, QC2 va QC3; thu thap tir thang 10/2024 dén thang
03/2025 (loai bod k&t qua ngoai lai néu ¢d). Ap dung céc
luat Westgard dé theo déi ndi kiém.

Do chéch (%Bias) duwa trén két qua ngoai kiém thu thap tir
thang 01 dén thang 03 nam 2025 va dugc tinh theo cong
thuc

|[Mean peergroup-Mean PXN|

%Bias= x100%

Mean peergroup

Hé s6 bién thién (CV%) dugc tinh toan tir cac dir liéu noi
kiém duoc thyc hién hang ngay & 3 mic nong do, theo
cong thirc CV% cong don:

n,*CV,%+n,*CV,%* . .. +n *CV,%

CV%-=
2 n

TEa (& téng sai s8 cho phép ting chi s xét nghiém,
8y theo tiéu chudn cla CLIA (Clinical Laboratory
Improvement Amendment - T6 chitc tiéu chuén cai tién
phong xét nghiém lam sang) lam muc tiéu chéat lugng
(Bang 3).

Gia tri Sigma cua tirng cac chi s6 xét nghiém dugc tinh
theo cong thuc[4]:

(TEa%-|Bias|%)

Sigma =
CV%

Phuong phap cé gié tri Sigma = 6 dugc coi la c6 hiéu nang
Xuat sic, Sigma bang 5 la “Rat t6t”, Sigma bang 4 1a “Tét”,
Sigma bang 3 [a “Ch&p nhan duoc”, Sigma < 3 1a kém va
“Khéng chap nhan dugc”.

2.3. Phuong phap xtr ly s6 liéu
Céc s6 lieu dugc phan tich va x ly bdng phan mém
Microsoft Excel 2020.

2.4.DPao dirc nghién clru

Dao dirc nghién clru: dugc théng qua bdi H6i dong khoa
hoc Cép casd-BénhviénDPakhoa Qudc té Vinmec Smart
City. Nghién ctru nay thuc hién vi muc dich khoa hoc. Vat
liéu str dung la cdc mau QC va mau ngoai kiém, khong st
dung cadc mau bénh pham.

3. KET QUA
3.1.Dénh gia dé chum cua céc thdng sd xét nghiém
Bang 1. D6 chum clia cac xét nghiém trong nghién clru

QC RBC | HGB | WBC | PLT
MeanNSX | 1.58 | 43.28 | 3.15 | 68.76

QC1 |Meanlab | 1,59 | 43.23 | 3.24 | 70.94
(n=141) SD 0,02 | 0.49 | 0.10 | 2.38
CV% | 0,86 | 091 | 2.02 | 3.02
Mean NSX | 3.61 | 111.45 | 18.60 | 412.77

QC2 |Meanlab | 3,62 | 109.82 | 18.81 | 413.21
(n=141) SD 0,04 | 223 | 0.41 | 8.47
CV% |[0.90| 060 | 1.18 | 1.63
Mean NSX | 5.22 | 158.13 | 8.63 | 213.05

QC3 |Meanlab | 5,23 | 156.28 | 8.70 | 216.01
(n=141) SD 0,07 | 1.42 | 0.37 | 6.22
CV% | 0,80 | 055 | 2.00 | 2.00

I* (%) 16 | 1.43 | 573 | 4.6

*[(%): DO khdng chinh xé&c t6i da[5]

Nhan xét: Cac chi s6 xét nghiém dugc nghién ciru déu
c6 gia tri trung binh clia phong xét nghiém gan vdi gia tri
trung binh cia nha san xuat (NSX). Trong do, Hemoglobin
c6 hé s6 bién thién thap nhat va s6 lugng tiéu cau coé hé
s6 bién thién l&n nhat. Gia tri CV% clia sé lugng hong cau,
hemoglobin ndm trong khoang tir 0.8% dén 0.9% va tu
0.55% dén 0.91%. Céc chisd s6 lugng bach cau, s6 luong
tiéu cau c6 dd ap lai thap hon nhung gia tri CV trung binh
dudi 3%. Gia tri CV% cua s6 lugng bach cau ndm trong
khoangtir 1.18% dén 2.02% va cla tiéu cau tir 1.63% dén
3.03%.

T4t cé cac xét nghiém déu c6 hé so bién thién nho han
dé khéng chinh xac t6i da cho phép theo huéng dan cla
Westgard.

3.2. Danh gia do xac thyc clia cac thdng s xét nghiém
Bang 2. D§ léch clia cac xét nghiém trong nghién ctru

Xét nghiém Do léch cua Do léch cho
PXN (Bias%) phép** (%)
RBC 2.60 1.7
HGB 0.50 1.84
WBC 0.40 6.05
PLT 2.7 5.9
**Pé léch cho phép[5]
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Nhan xét: Gia tri do léch cla 3 trong 4 xét nghiém cla
PXN (Hemoglobin, s8 lugng bach cau, s6 lugng tiéu cau)
th&p hon so vdi d6 léch cho phép theo khuyén céo cua
Westgard. Riéng xét nghiém s& lugng hong cau c6 dé léch
l&n hon dé léch cho phép.

Ap dung six sigma dénh gia hiéu nang phuong phép céc
xét nghiém.
Bang 3. Gia tri Sigma cla cac xét nghiém
theo 3 mirc néng dé nghién clru

Xét nghiém

% % %CV trung binh Sigma

TEa | Bias | Qc1|QC2|QC3[QC1| QC2 | QC3
RBC

6 | 2.6 [0.86|0.900.80 [3.95| 3.77 | 4.25
HGB

7 | 0.5 |0.91]0.60|0.55(7.14|10.83 | 11.82
WBC

15 | 0.4 [2.02]1.18|2.00 |7.23|12.37 | 7.30
PLT

25 | 2.7 |3.02|1.63|2.00|7.38|13.68 | 11.15

***TEa%.: T6ng sai s6 cho phép

Nhan xét: Tat ca diém Sigma trung binh cla céc chi s8
trong nghién ctru déu dat trén 3 (ngudng gia tri cho phép).
Trong d6 c6 09/12 théng s6 xét nghiém dat diém Sigma =
6; 01/12 gia tri dat Sigma tir 4 dén 5 diém va 02 gi4 tri dat
tir 3 dén 4 diém. Khéng c6 gia tri nao dudi 2 diém Sigma.
Bang 4. Phan loai murc chat lwong
clia cac chi sd xét nghiém

Gia tri Sigma
MCjc Murc Pinh Murc Tong | Tyl Phﬂén loai
thap | thudng cao chat lwgng
Sigma >6
3 3 3 9 75% | Xudtsac
Sigma tir 5 dén 6
0 0 0 0 0% Rat tot
Sigmatir4 dén5
0 0 1 1 8.3% T6t
Sigma tir 3 dén 4
1 1 0o | 2 |167% Chgﬂ;‘:a”

Nhan xét: C6 09 chi s6 cé chat lugng dat mirc Xuat sic
chi€m 75%, gép & tat ca cac mic nong dd. C6 01 chi s6
c6 chat lugng dat mic Tét chi€m 8.3%, 02 chi s c6 chéat
lwgng dat mirc Ch&p nhén dugc chiém 16.7%.
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Hinh 1. D6 thi thang Sigma
cua xét nghiém RBC mirc QC3°

Nhéan xét: D6 thi clia xét nghiém RBC murc QC3 vdi Sigma
= 4.25 cho thdy c6 hai luva chon t6t nhat cho quy trinh
thue hién noi kiém xét nghiém nay la: 13s, 22s, R4s, 41s
vGi N = 4 cung cép Ped = 0.93; Pfr=0.03 hodc 12,5s v&i N
=4 cung cap Ped = 0.90; Pfr = 0.04. C4 hai quy trinh thuc
hién noi kiém déu chap nhan dugc va sy chon luya quy
trinh n6i kiém nao phu thudc vao kha nang dé thuc hién
clia Phong xét nghiém.

Bang 5. K& hoach thuc hién ndi kiém
dua trén gia tri Sigma

. X Sé
et | Mue | Ap dung quy Phép | an
a nong | Sigma PR P do
nghiém . luat kiém soat chay
do N
(R)
1./20f3 /
3s 2s
R43/31s/6x 6 1
QC1 | 38.95 B
Hodc1,,2,, 4 9
4s’ 415’ 8x
1./20f3 /
3s 2s
RBC R43/315/6x 6 1
QC2 | 3.77 B
Hoac 1,02, 4 9
45’ 413’ 8x
1.,2.,R ,4
QC3 | 425 | * * ® | 4 1
Hoac 12’55
QC1 | 7.14 1, 2 1
HGB | QC2 | 10.83 L 2 1
QC3 | 11.82 1, 2 1
QC1 | 7.23 L 2 1
WBC | QC2 | 12.37 LI 2 1
QC3 | 7.30 1, 2 1
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. . Sé
Xét MAU’C . Ap dung quy PP | an
o nong | Sigma Ay s . do
nghiém a6 luat kiém soat N chay
j (R)
QC1 | 7.38 1, 2 1
PLT QC2 | 13.68 1, 2 1
QC3 | 11.15 1, 2 1

Nhan xét: Cac chi s6 xét nghiém HGB, WBC, PLT & ca 3
muc ndng dé QC chi can ap dung quy luat kiém soat (4
1:3s. Cac chis8 RBC1, RBC2 4p dung 5 quy luat kiém soat
la1,/20f3,/R, /3, /6 hoic1,,2,,R,, 4 8. Riéngddi
vGi chi s6 RBC3 ap dung 4 quy luat kiém soét la: 1, 2, ,
RAs’ 4, hoac 12,55.

4. BAN LUAN

Phuaong phép Six Sigma dugc chap nhan rong rai dé danh
gia chat lugng xét nghiém sir dung phéi hop céac chisé hé
6 bién thign (CV%) tir dit lieu noi kidm, d6 chéch (Bias%)
tir dir liéu ngoai kiém, TEa dugc ldy theo ngudn CLIA
thudng dugc ap dung phé bién. Nghién cltu clia ching
toi da ti€n hanh thu thap di liéu trong 6 thang véi 4351
xét nghiém téng phan tich t& bao méu ngoai vi va 423 két
qua ndi kiEm. Nghién cru lwa chon 12 chi s8 xét nghiém
clia 4 thong s6 RBC, HGB, WBC, PLT & 3 mutic néng dé
trén hé théng may tu déng DxH 690T clia hang Beckman
Coulter. K&t qua nghién cttu dit liéu ndi kiém cho thay tat
céa céac chi sé déu co hé sé bién thién (CV%) nho haon dé
chinh xéc t6i da cho phép. Giéa tri CV% cua s6 lugng hong
cau ndm trong khoang tir 0.8% dén 0.9%. Gia tri CV% cla
hemoglobin tir 0.55% dén 0.91%. Céac chi s6 sé lugng
bach cau, s6 lugng tiéu cau c6 do lap lai thdp hon nhung
gia tri CV trung binh dudi 3%. Gia tri CV% cla sé luong
bach cau ndm trong khoang tir 1.18% dén 2.02% va cla
tiéu cau tlr 1.63% dén 3.03%. Dt liéu ngoai kiém cho thay
hau hét cac két qua do léch trung binh (Bias%) nho hon
do léch tGi da cho phép, riéng xét nghiém sé lugng hong
céu c6 do léch 2.6% l&n hon do léch cho phép la 1.7%.

Thang Six Sigma chia thanh 6 diém, mot xét nghiém dat
dugc gia tri 6 Sigma dugc hiéu la 3,4 16i trén mot triéu lan
thuc hién (DPMO), tirc 1a 99,99966% két qua khong co
16i. L6i & day dugc hiéu la két qua khong chinh xéc. Gia
tri Sigma cang cao, két qua xét nghiém co do tin cay cang
&N, ty L& két qua khong chinh xac clia phong xét nghiém
tra ra cang thap. Tiéu chi chat lugng dugc danh gia dua
trén thang sigma vdi tiéu chuén 3 sigma a t8i thiéu cho
hiéu nang clia mot phuong phép va 6 sigma la tiéu chuén
xuat sic - muc dich can hudng téi chia phuong phéap. Khi
hiéu nang giam xuéng dudi 3, phuong phap dugc xem
la khéng 6n dinh, khéng chdp nhan dugc va tan suét L6i
xay ra thuong xuyén. K&t qua trong nghién cltu cia ching
toi thu dugc toan bd céc chi s6 xét nghiém déu dat muirc
sigma tr 3 tr@ lén. Trong do cé 09/12 théng so xét

nghiém dat diém Sigma =6 1a: Hemoglobin, s lugng bach
cau va s0 lugng tiéu cau & ca 3 mirc néng dd QC. Piéu
nay cho thay ba xét nghiém trén dat hiéu nang dat murc
xuat sac theo thang Sigma. Gia tri sigma cla s8 luong
hoéng cau & mirc ndéng dd QC3 dat 4 diém, chiém 8.3%,
tuwong Ung vdi ty L& sai sot la 27 xét nghiém trong 4351 xét
nghiém; va mic ndng dé QC1 va QC2 dat 3 diém (chiém
16.7%), twang (g vdi ty L& sai s6t 1a 290/4351 xét nghiém.
Khéng cé chi s8 xét nghiém nao c6 diém Sigma dudi 3
diém. Nhu'vay, nhin chung kiém tra chat lugng xét nghiém
dat két qua t6t va chap nhan dugc theo phuong phap Six-
sigma. Kétquanghién ctru cliachingtoituong dongvaikét
qua nghién ctiu clia tac gia Nguyén Quang Tung trén may
Advial 120 tai bénh vién dai hoc Y cho két qua tat ca céc
théng s8 déu dat diém sigma tir 3 trd l&n (ngudng chap
nhan cho phép cho xét nghiém)[7]. Nghién clu cua tac
gia Dereja Berta va cong su (2023) trén may DxH800 chi
ra tat ca gia tri Sigma cua cac chi s6 ldn han 3 va gia tri
Sigma & ndong do cao t6t hon & mic nong do thap[8].
Nghién clfu clia tac gid Ha Van Phu ciing cho thay: “Diém
chét lugng clia céc thong s8 xét nghiém van c6 su khéng
dong déu & cac thiét bi khac nhau; & cac midc néng do
khac nhau”. K&t qua chung theo nghién cttu nay cho thay
c6 22/24théng s6 xét nghiém & ca 3 muirc chiém 91.6% cé
hiéu nang phuong phap @ mdec chdp nhan dugc tré 1én[9].

Ngoai gia tri danh gia hiéu nang phuong phap xét nghiém
thithang do Six Sigma con duaramot cong cu gilp phong
xét nghiém thiét ké mot chién lwge QC tuong ing véi cac
mc gia tri sigma khac nhau, d6 la biéu d6 Sigma Scale.
Theo dé, 8 mbi muc Sigma dat dugc, phong xét nghiém sé
lva chon dugc nhitng luat IQC phlu hgp cho tirng chi s6
xét nghiém. Qua dd, doi véi nhirng chi s co gié tri Sigma
thap can phai cé k& hoach kiém soat l6i mot cach chat
ché hon vdi céc quy luat kiém soat QC nhigu hon; nhirng
chi s8 co gia tri Sigma cao chi can ap dung luat kiém soat
QC t8i thiéu do dé tiét kiEm dugc thdi gian, chi phi va
nhan luc cta phong xét nghiém. Chi tiét vdi 9 chi s6 co
gia tri Sigma 6 diém a: WBC, PLT, Hemoglobin & 3 mirc
nong dé thi chi can ap dung quy tac 3,5SD véi s6 lan thuc
hién QC N a 2. Chi s6 RBC3 vdi sigma la 4 thi str dung gidi
han kiém soét & 2,5 SD hoac 1,.2,,R,. 4. P6i véi mot
phuong phép cé sigma la 3 nhu xét nghiém s6 lugng hong
cau & mirc QC1 va Qc2 thi phai sir dung mét quy trinh
thuc hién noi kiém chat ché hon: 1,/2 of 3, /R, /3, /6
v6iN=6hodc1,,2 ,R,, 4,8 vdisdlanthyc hién QC
la 8. Bén canh dd, cac xét nghiém co gia tri Sigma 3, 4
diém, phong xét nghiém can phan tich nguyén nhan géc
r& va k& hoach khéc phuc nhu: xem xét hiéu chuéan, héa
chét, chat ndi kiém, bao tri may, diéu kién bao quan mau
chuén, thao tac ky thuét... T d6, phong xét nghiém ti€p
tuc theo déi va danh gia lai hiéu ndng xét nghiém dé xay
dung mét chién lugng QC hiéu qua. Nhu vay, cé thé sir
dung phuong phap Six Sigma dé danh gia hiéu nang cla
phuong phap xét nghiém cling nhu thiét ké cac quy trinh
néi kiém chéat lugng xét nghiém can thuc hién dé dam bao
chat lugng xét nghiém. Mbi phong xét nghiém cé thé sir
dung sé lieu sigma nhu huéng dan cho chat luong chién
lugc kiém soat va lap k& hoach tan s6 QC cho phu hop.

2 Crossrefd 67 “



N.T. Kim Hue et al. / Vietnam Journal of Community Medicine, Vol. 67, No. 2, 63-68

5. KET LUAN

Nghién cfu danh gia chat lwugng mot s6 chi so té€ bao mau
ngoai vi bang céng cu Six Sigma trén may DxH 690T cho
két qua 12/12 chi sd xét nghiém cua 3 mdc nong d6 déu
c6 gia tri Sigma Ldn han 3. Trong do, 9/12 chi s cho két
qua Sigma lén han 6, cé 1/12 chi s6 cho gia tri Sigma tir
4 dén 5 va co 2 chi sé cho gia tri Sigma tir 3 dén 4. Khong
c6 chi s6 nao co gia tri Sigma nho hon 3. Phuong phap
Six Sigma la céng cu hitu ich trong quan ly chat lugng xét
nghiém, giup phong xét nghiém danh gia hiéu nang va
nang cao chat lugng xét nghiém.
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