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TOM TAT

Muc tiéu: Banh gia chat luong xét nghiém mét s6 chi sé té bao mau ngoai vi trén hé thong may Advia 2120i
theo thang diém Six Sigma.

Doi twong va phwong phap: Nghién ciru mé ta cat ngang 441 két qua néi kiém sé luong RBC, Iuong
HGB, s6 lvgng WBC va so lugng PLT & 3 murc ndng do: nong dé thap (QCT), nong dé binh thuong (QC2)
va néng doé cao (QC3) tai Khoa !—Iuyét hoc truyén mau, B_énh vién DPai hoc Y Ha Noi, tee thang 02/2024 dén
the',mg 8/2024. Hoat dong ndi kiém thurc hién tir thir 2 dén thir 6 trén hé thong may Advia 2120i theo thang
diém Six Sigma.

Két qua: Céc chi s6 xét nghiém & 3 mirc nong dé déu co gia tri Sigma trung binh I6n hon 4. Trong do, chi
sO WBC, PLT c6 chat /Lf’o’ng dat mirc “Xuat sac”, chi s6 HGB c6 chat lirong dat mirc “Rat tét”, chi s6 RBC c6
chat lwgng dat mdec “TOL.

Két luan: Cac chi s6 xét nghiém phén tich té bao méau ngoai vi gém WBC, PLT, HGB, RBC déu béo dém
chéat liong khi danh gia va theo déi theo thang diém Six Sigma.

T khéa: Six Sigma, Advia 2120i, Huyét hoc, Quan |i chat lwong.

QUALITY ASSESSMENT OF SELECTED PERIPHERAL BLOOD CELL PARAMETERS USING THE
SIGMA METRICS

Objectives: To evaluate the analytical quality of selected peripheral blood parameters on the Advia 2120i
analyzer using Six Sigma metrics.

Subjects and methods: A cross-sectional descriptive study was conducted on 441 internal quality control
(IQC) results for Red Blood Cell (RBC) count, Hemoglobin (HGB), White Blood Cell (WBC) count, and
Platelet (PLT) count. Data were collected at three levels-low (QC1), normal (QC2), and high (QC3)-at the
Department of Hematology and Blood Transfusion, Hanoi Medical University Hospital, from February 2024
to August 2024. IQC was performed from Monday to Friday on the Advia 2120i system and evaluated based
on Six Sigma metrics.

Results: All parameters at the three concentration levels achieved an average Sigma value greater than 4.
Specifically, the quality of WBC and PLT counts reached the “Excellent” level, HGB reached “Very Good,”
and RBC reached the “Good” level.

Conclusions: The peripheral blood analysis parameters, including WBC, PLT, HGB, and RBC, all
demonstrate guaranteed quality when assessed and monitored using the Six Sigma scale.
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1. DAT VAN BE

Xét nghiém tdng phan tich t& bao mau ngoai vi
la mét xét nghiém co ban, déng vai trd rat quan
trong trong chan doan, theo déi, danh gia hiéu qua
diéu tri bénh. Ké&t qua xét nghiém tdng phan tich té
bao mau ngoai vi chinh xac 1a yéu cau cép thiét bao
dam chat lwgng kham, chan doan va diéu tri. Dé
dat dwoc muc tiéu nay, phong xét nghiém (PXN)
can thwdng xuyén danh gia va do lwdng hiéu nang
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phwong phap xét nghiém, tlr do, trién khai cac
bién phap cai tién chéat lwong phu hop [1]. Kiém
tra chat lwong xét nghiém (gém noi kiém va ngoai
kiém chét lwong) déng vai trd vo ciing quan trong,
la mo6t hoat dong béat budc, giup PXN bao dam do
chinh xac va doé tin cay cua két qua xét nghiém [2].
Dwa vao bang théng ké thuwéng xuyén hoat déng
ndi kiém va ngoai kiém, cé thé phat hién ra 16
trong qua trinh thywc hién xét nghiém. Trong do,
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Six Sigma la mét phwong phap str dung phép toan
thdng ké sb lwong 16i trong qua trinh thuc hién,
xac dinh nguyén nhan cla 16i, tir d6, xay dwng céac
ké hoach kiém soat chat lwong. Theo thang diém
Sigma, mirc 6 Sigma dugc xem 1a muc tiéu ti wu,
trong khi murc = 3 Sigma la nguéng téi thiéu co thé
chap nhan dwoc trong thuc hanh xét nghiém [3].

Gan hai thap ki qua, Six Sigma da dwoc tng
dung rong rai tai cac PXN 1am sang trén thé gidi va
dwoc danh gia la phwong phap phu hop, dac biét tai
cac quéc gia dang phat trién véi ngudn lwc con han
ché [4]. O Viét Nam, chu yéu ap dung thang Sigma
trén cac xét nghiém sinh hoa, it ap dung trong cac
xét nghiém huyét hoc [5]. Khoa Huyét hoc - Truyén
mau, Bénh vién Dai hoc Y Ha Néi da va dang duy
tri cong tac bado ddm chét lwgng PXN, thwc hién
trén nhiéu hé théng may khac nhau. Trong dé, cac
chi s xét nghiém RBC (hdng cau), HGB (huyét sac
t6), WBC (bach cau), PLT (tiéu cau) cé gia tri nhiéu
trong 1am sang va dai dién day du cho cac kénh
do xét nghiém trén hé thédng may phan tich té bao
mau ngoai Vi.

Dé danh gia két qua cong tac quan li chat lwong
xét nghiém tdng phan tich té bao mau ngoai vi thuc
hién trén hé théng Advia 2120i, ching toi trién khai
nghién ctu nay nham danh gia chét lwong xét
nghiém tdng phan tich té bao mau ngoai vi theo
thang diém Sigma.

2. DOl TUQNG, PHUONG PHAP NGHIEN CUU
2.1. Béi twong nghién ciru

- Béi twong nghién ciru: 441 lwot két qua noi
kiém & 3 mic ndng dod cua cac chi sb: sd lwong
RBC, lwong HGB, s6 lwong WBC va sb lwong PLT,
tai Khoa Huyét hoc -Truyén mau, Bénh vién Dai
hoc Y Ha N§i. Hoat dong ndi kiém thwc hién ttr thte
2 dén th 6 (trir ngay th» 7 va Chu Nhat do thiét bj
khéng st dung chay mau trwc), thdi gian tlr thang
02/2024 dén thang 8/2024.

- Vat liéu va trang thiét bi nghién ctru: mau ndi
kiém & 3 m&c nébng dd ctia hang Siemens, gébm
mic néng dd thdp (QC1), mirc nébng d6 binh
thwong (QC2) va méc nébng dd cao (QC3). Mau
ngoai kiém tir chwong trinh ngoai kiém cla Trung
tam Kiém chuén chéat lwvong xét nghiém y hoc,
Trwong Dai hoc Y Ha Noi.

- Trang thiét bi va hoa chat: may ADVIA 2120i
va cac thudc thr, hda chét ciia hang Siemens.

2.2. Phwong phap nghién ctru
- Thiét ké nghién ctru: mé ta cat ngang.
- Cé4c chi sb nghién curu:
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+ Két qua noi kiém & cac mirc ndng dd thap (1),
trung binh (2) va cao (3) ctia cac chi sb: sb lwong
bach cdu (WBC1/WBC2/WBC3); s6 lwgng héng
cau (RBC1/RBC2/RBC3); lwong huyét séc t6
(HGB1/HGB2/HGB3) va sb lvong tiéu cau (PLT1/
PLT2/PLT3).

+ D& chéch (%Bias): tinh toan dwa trén két qua
ngoai kiém, theo cong thire [1]:

Gia tri PXN - Gia tri TB clla nhém
Gia tri trung binh ctia nhém

+ Hé sb bién thién (CV%): tinh toan tir cac di
liéu noéi kiém thwe hién hang ngay & 3 mic ndng
do, theo cong thire [1]:

PG l&ch chuén (SD)
Gia tri trung binh

+ TEa (téng sai s6 cho phép ting chi sb xét
nghiém), ap dung theo tiéu chuén ctia Té chirc Tiéu
chuén cai tién PXN |am sang (Clinical Laboratory
Improvement Amendment - CLIA [2]):

%Bias = x 100%

%CV =

x 100%

Chisé | RBC HGB PLT WBC
%TEa 6 7 25 15
+ Do khong chinh xac téi da (%l) cho phép [3]:
Chisé | RBC HGB PLT WBC
%I 1,6 1,43 4.6 5,73

+ Gi4 tri Sigma cua tirng chi s xét nghiém tinh
theo céng thwre [2]:
Tea% - | Bias| %
CV %
+ Piém Sigma va cach danh gia [4]:

Sigma =

Phan loai chat lwong Diém Sigma
Khoéng chap nhan dwoc 1
Khong tét 2
Chép nhan dwoc 3
Tot 4
Rét tot 5
Xuét sac 6

- Quy trinh nghién ctru:

+ Xay dwng dai PXN: thuc hién chay ndi kiém &
3 mirc ndng d9 tbi thidu (mdi mirc chay 6 1an) trong
cac ngay lién tiép, thu thap két qua va xay dwng dai
ctia PXN trong pham vi cho phép ctia nha san xuét.

+ Thuc hién chay néi kiém hang ngay & 3 muirc
nong dd trwdc khi phan tich mau bénh nhan, sau
khi thay lo hoa chat mai. Tinh SD,%CV mbi lot

+ Tinh CV% trung binh = (CV% lot1 + CV% lot2
+...+ CV% lotn)/tdng s6 lot.
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+ Chay mau ngoai kiém méi thang 1 Ian, thu
thap két qua ngoai kiém, tinh Bias% cla ting
thang. Sau do, tinh Bias% trung binh = Téng sé
Bias% céac thang/téng sb thang.

+ Tinh gia tri Sigma: Sigma cGia méi chi sé |a gia
tri Sigma trung binh cGia 3 md&rc néng do.

- Tiéu chuén Iwa chon: chap nhan tat ca cac két
qué ndi kiém khong vi pham cac quy téc 1:3s/20f32s/

R:4s/3:1s/6,. Trong trwdng hop két qua noi kiém vi
pham quy tac 1:3s/20f32s /R:4s/3:1s /6x can tim
nguyén nhan, khéc phuc va kiém tra lai két qua noi
kiém. D6i v&i quy tac 1:2s can theo di & lan chay
tiép theo.

Sau khi tinh toan dwoc gia tri Sigma, Iwa
chon quy téc kiém soat QC dwa vao thang diém
Sigma:

Bang lwa chon QC dwa vao thang diém Sigma

Sigma Quy tac Westgard Phép do/lan chay (N) S6 lan chay (R)
Sigma =6 1:3s 3 1
5<Sigma<6 1:3s/20f32s/R:4s 3 1
4 < Sigma<5 1:3s/20f32s /R:4s/3:1s 3 1
3<Sigma<4 1:38/20f32s /R:4s/3:1s/6 3 2

Ap dung tét ca cac quy
Sigma <3 tac Westgard, xem xét lai
phuwong phap

- Dao dwre: nghién ctru thwe hién vi muc dich

Bang 2. Gia tri Sigma cac chi sb

el e LT LI ] e T e T Chi sé RBC | HGB | WBC | PLT
ngoai kiém, khdng st dung mau bénh pham.
o 17 A2 e (=S 2 z N %TEa 6 7 15 25
- X i s0 liéu: bang phwong phap thong ké, st pyres -
dung phan mém Microsoft Excel 2020. %Bias trung binh| 13 | 1,3 | 1,08 | 518
) QC1| 1,19 | 1,38 2,8 3,6
3. KET QUA NGHIEN cUU :f’uCnV binh Qc2| 125 | 1,13 | 2,16 | 2,36
3.1. Panh gia két qua noi kiém & QC3| 1,16 | 1,03 | 2,08 | 2,02
Bang 1. Két qua hé sé bién thién cta cac chi sé QC1| 458 | 396 | 461 | 6,28
Chisd RBC | HGB | WBC | PLT Sigma QC2| 425 | 5,76 | 7,16 | 9,63
%CV QC1 1,19 | 1,38 | 2,8 3,6 QC3| 4,58 | 6,68 6,7 | 11,58
%CV QC2 1,25 | 1,13 | 2,16 | 2,36 Khéng c6 chi s6 nao c¢é gia tri Sigma nhé hon 3.
%CV QC3 116 | 1,03 | 2,08 | 2,02 Co t6i 6/12 chi sb cho két qua Sigma Ién hon 6 1a
. A HGB3, WBC2, WBC3, PLT1, PLT2, PLT3. Co6 1/12
D h h t > ’ ’ ) ) , ) ;
o hen 4 981 1,6 | 143 | 573 | 46 | chisb cho gia tr Sigma tir 5 dén 6 la ohi s6 HGB2.

12/12 chi sé dé&u co hé sb bién thién nhd hon do
chinh xac téi da cho phép.

3.2 Gia tri Sigma cac chi sé xét nghiém

4/12 chi sé cho gia tri Sigma tir 4 dén 5 1a RBC1,
RBC2, RBC3, WBC1 va 1 chi sb cho gia tri Sigma
tr 3 dén 4 la HGBA1.

3.3 Phan loai mirc chat lwong cda cac chi sé

Bang 3. Phan loai chat lwong cac chi s6 va quy tac kiém soat chat lwong

Chi sé Sigma Phén loai Ap dung quy _Phép do/ S6 lan
trung binh chat lwong luat kiem soat lan chay (N) chay (R)
RBC 4,47 Tét 1:3s/20f32s/R:4s/3:1s 3 1
HGB 5,47 R4t t6t 1:3s/20f32s/R:4s 3 1
WBC 6,16 Xuét sac 1:3s 3 1
PLT 9,16 Xuét séc 1:3s 3 1

C6 2 chi s6 WBC, PLT dat mirc chéat lwong “Xuét sac”, &p dung quy téc kiém soat 1:3s. Chi s HGB dat
mirc chat lwong “Rat tét”, ap dung quy tac kiém soat 1:3s/20f32s/R:4s. Chi sé6 RBC dat mirc chat lwong
“Tét”, 4p dung quy tac kiém soat 1:3s/20f32s/R:4s/3:1s.
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4. BAN LUAN

Cac di liéu ndi kiém PXN vé dd bién thién cac
chi sé (bang 1) cho thdy: RBC, WBC, HGB, PLT &
ca 3 mlrc néng d6 déu co6 hé sbé bién thién nhd hon
do chinh xac tdi da cho phép. Nhw vay, do ap lai cha
thiét bi dwoc danh gia la tét. Thang Six Sigma chia
thanh 6 diém, trong d6 6 Sigma 1a “R4t tét”, 3 Sigma
la “Chap nhan dwoc’. Gia tri Sigma cang I6n thi tan
suét 16i cang thap. Két qua nghién clru clia ching
t6i trén may ADVIA 2120i thu duoc tat ca cac chi sd
déu dat gia tri Sigma trung binh 1&n hon 4.

Wafaa Ahmed El-Neanaey danh gia gia tri cla
thang diém Six Sigma thyc hién trén may ADVIA
(2120 va 2120i) tai Bénh vién Dai hoc Alexandria
Main [6] thdy HGB1 cho gia tri Sigma & murc thap
< 3, céc chi sb con lai déu cho gia tri Sigma = 3. Két
qua nay twong tw nghién clru clia chung toi (gia tri
Sigma cta HGB1 trén may ADVIA 2120i ciing dat
gia tri Sigma thap nhét la 3 dén 4). M6t nghién ctru
khac clia Dereja Berta (2023) [7] thyc hién trén may
DxH800 chi ra, tAt ca gia tri Sigma clia cac chi sé tbng
phan tich t& bao mau ngoai vi déu I&n hon 3 va gia tri
Sigma & néng do cao tét hon & mc néng d6 thap.
Nghién ctru cla Goel (2004) [8] thuwc hién trén may
DxH800 ciing cho thay gia tri Sigma cuia tit c& cac chi
s6 téng phan tich t& bao mau ngoai vi déu = 3, trong
dé chi s6 HGB va PLT c6 Sigma > 6. Nghién ctru clia
Min Li (2023) [9] trén may SYSMEX XN 1000 cho
két qua cac gia tri Sigma déu = 3, trlr chi sb PLT1
c6 Sigma < 3. Nghién ctru clia chung t6i thay chi sb
nao co gia tri Sigma < 3. Tuy nhién, v&i trwedng hop
cac chi sb co gia tri Sigma < 3, PXN can xem xét,
danh gia lai hiéu nang clia phwong phap dwa vao gia
tri Sigma, giup phan loai dwoc mirc chét lwong cla
tlrng chi s6 xét nghiém. Trong nghién ctru nay, cd 2
chi s6 WBC, PLT dat mirc chat lwong “Xuét sac”, chi
s6 HGB dat mirc chat lwong “Rét tét”, chi s6 RBC dat
mirc chéat lwong “Tét”. Hau hét cac gia tri Sigma tai
mtrc ndi kiém ndng dd cao co gia tri I&n hon so Vi
Sigma & cac mirc noéng dé thap va trung binh.

Phuwong phap Six Sigma la cong cu giup PXN
c6 thé lya chon dwoc luat IQC, d6 | biéu dd Sigma
Scale. Theo d6, @ mdi mirc Sigma dat duwoc, PXN
sé€ Iwra chon dwgc nhivng luat IQC phu hep cho tirng
chi s6 xét nghiém. Theo nghién ctru clia ching toi,
can cl vao gia tri Sigma clia cac chi s6 dé xay
dwng quy téc kiém soat QC: 2 chi s6 WBC, PLT ap
dung quy tac kiém soat 1:3s; chi s6 HGB ap dung
quy téc kiém soat 1:3s/20f32s/R:4s; chi s RBC ap
dung quy tac kiém soat 1:3s/20f32s /R:4s/3:1s.

Mét 14n thwc hién xét nghiém tong phan tich
té bao mau ngoai vi sé cho ra tat cad cac chi sb,
nén viéc ap dung cac quy tac noi kiém khac nhau
cho cac chi s6 khac nhau gép nhiéu khé khan. Tuy
nhién, PXN c6 thé kiém soat quy tac néi kiém theo
tieng chi s0, qua do, dan dan tirng bwdc nang cao
chét lwong cua tat ca cac chi sb.
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5. KET LUAN

Nghién ctu danh gia chat lwgng bang céng cu
Six Sigma trén may ADVIA 2120i cho két qua cac
chi sb xét nghiém & 3 mirc nébng d6 déu co gia tri
Sigma trung binh I&n hon 4. Trong d6, chi s WBC,
PLT c6 chét lwong dat mire “Xuét s&c”, chi sé HGB
c6 chét lwong dat mirc “Rat tbt”, chi s6 RBC cé
chét lwong dat mirc “Tot”.
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