NGHIEN CUU KHOA HOC

AP DUNG THANG SIGMA TRONG DANH GIA CHAT LUGNG XET
NGHIEM TAI KHOA SINH HOA - BENH VIEN BENH NHIET POl
TRUNG UONG

Nguyén Thi Thu Ha', Nguyén Hoang Phuwong', Phan Thi Thanh Nhan', Ha Vin Pai’,
Hoang Thi Hanh', Nguyén Thi Thanh Hai', Pham Ngoc Thach!

Muc tiéu: Ap dung Sigma metric danh gia hiéu nang phén tich ciia cac xét nghiém héa sinh tai Bénh vién
Bénh Nhiét d6i Trung uong, tir d6 1ap ké hoach kiém soat chat lugng (QC).

DPéi twong va phwong phdp: Nghién ciru mé ta cit ngang, 24 chi sé xét nghiém hoa sinh tir thang 2/2022
dén thang 5/2022 tai Khoa Sinh hoa, Bénh vién Bénh Nhiét d¢i Trung wong. Do 1éch dwoc tinh dua trén két
qua ngoai kiém cuia RIQAS (9 OIPEhV\) anen% kljh 0 t&napr &}118 L% rgo phan tan cua cac dir li¢u ndi kiém & hai
cap do trong ba thang va TEa la gidi han chap nilan cho tung xet nghiém. Trong nghlen clru cua chung toi
sir dung b tiéu chuan ciia CLIA (Clinical Laboratory Improvement Amendment - T chirc tiéu chuan cai
tién phong xét nghiém lam sang) lam muc tiéu chat lugng. Gia tri sigma cua timg xét nghiém sinh héa duoc
tinh theo dit liéu trén. K& hoach noi kiém va cai tién chat luong da duoc diéu chinh theo quy tic Westgard

Sigma.

Két qua: Hau hét cac xét nghiém trén ca hai may déu co gia tri Sigma 1on hon 3 (ngudng gia tri tdi thiéu duogc
chép nhan): trén may AU400 co 81,25% x¢ét nghiém, trén may C501 1a 97,78% xét nghiém. Dya vao hi€u nang
phuong phap, lya chon quy trinh ndi kiém phu hgp vai tirng xét nghiém theo quy tac Westgard Sigma.

Két lugn: Cong cu Six Sigma la phuong phép hitu 1ch mang tinh dinh lugng gitp danh gid nhanh, chinh
xac chat luong xét nghiém tir d6 dua ra ké hoach cai tién hiéu qua.

Tir khéa: 6 Sigma, QC, kiém soat chét luong.

DAT VAN BE

Pam bao chit lugng xét nghiém 1a yéu ciu bét
bugc trong hoat dong phong xét nghiém 1am sang,
gop phz‘?ln tang hi¢u qua chan doan, diéu tri nguoi
bénh. St dung cac chuong trinh noi kiém va ngoai
kiém 13 nhitng cong cu co ban dé kiém soat chat
lugng xét nghiém & giai doan phan tich. Ap dung
cac cong cu riéng 1é nay doi hoi can phai theo ddi
danh gia thuong xuyén, mat nhiéu thoi gian, dic biét
d6i voi nguoi quan ly. Trong nhitng ndm gan day,
Six Sigma da tr¢ thanh mot cong cu hd tro quan ly
chat lugng hiéu qua véi wu diém danh gia chat lugng
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xét nghiém két hop ca ndi kiém va ngoai kiém'2.
Six Sigma cung cap mot khung dinh luong dé déanh
gid hiu nang phuong phap nhanh chong tir mire t6i
thleu chdp nhan duoc (Sigma > 3) dén dat mic do
t6i wu (Sigma > 6), gilip nguoi quan ly chit luong
de dang phat hién bat thuong dua ra bién phap cai
tién kip thoi va huéng dan phong xét nghiém lap ké
hoach kiém soat chit luong QC (Quality Control)
mém déo®. S& rat hiru ich néu trién khai cac chi s6
nay dinh ky vao quy trinh kiém soét chit lugng dé
tao ra két qua xét nghiém chinh xac, tin cay'. Vi vay,
nghién ctru cua chung t6i thuc hién voi muc dich:
Panh gia hi¢u néng phan tich cua cac xét nghiém
hoa sinh tai Bénh vién Bénh Nhiét d6i Trung uong,
tir d6 1ap ké hoach QC, cai tién chat luong dé nang
cao d¢ tin c@y cua két qua xet nghiém, phuc vu cho
cong tac chan doan va diéu tri ngudi bénh.

Bl TUONG VA PHUGNG PHAP

Vit liéu nghién ciru

Mau vat liéu noi kiém QC dong kho thuong mai
muc binh thuong - mic 1 (Lyphochek®Assayed
Chemistry Control, Level 1), mirc bénh 1y - muc 2
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(Lyphochek® Assayed Chemistry Control, Level 2)
cua Bio-Rad (My) phén tich hang ngay trudc khi
phan tich mau bénh nhan, ap dung cic quy tic cia
Westgard dé kiém soat két qua QC, sir dung cac quy
tic 13s, 22s, 41s, R4s, 10x dé danh gia.

Vit liéu ngoai kiém chat lugng xét nghiém hoa
sinh thuong quy RIQAS Monthly General Clinical
Chemistry Programme ctia Randox (Anh), phan tich
1 thang/lan.

Hoa chat thudce thir (chat chuan, thudc thir) clia
hang Beckman Coulter (My) va Dialab (Ao) va
Roche (Thuy Si).

May xét nghiém hoda sinh ty dong Beckman
Coulter AU400, Roche Cobas C501.

Thoi gian va dia diém nghién ciru: Tir thang
2/2022 dén thang 5/2022 tai Khoa Sinh hoéa, Bénh
vién Bénh Nhiét doi Trung vong.

Phwong phap nghién ciru

Thiét ké nghién citu: Thuc nghiém mo ta cét
ngang.

Mdéu nghién cieu: Dit liéu ndi kiém va ngoai
kiém tir thang 2/2022 dén thang 5/2022 cia 24
xét nghiém hoa sinh thuong quy: Ure, creatinin,
glucose, protein toan phz‘?ln, albumin, cholessterol,
Na+, K+, CI-, bilirubin toan phén, bilirubin truc
tiép, AST, ALT, GGT, LDH, CK, triglycerid, acid
uric, calcium, HDL-Cholesterol, lipase, magnesium,
ALP, iron, amylasse.

Cdc bién sé va chi sé trong nghién cuu

- DY chum (precision) (SD, CV) cua céc xét
nghiém thu duoc tir dit li¢u ndi kiem CV (%) = (SD
x 100)/TBPXN.

- b6 1éch (Bigs) duogc tinh la chénh 1éch ty 1¢
phan tram cac két qua cua phong xét nghiém cho
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moi chét phan tich so véi gid tri trung binh ctia nhém
cac phong xeét nghiém c6 cung thiét bi va phuong
phép trong chuong trinh ngoai kiém, trong 3 thang.

Bias (%) = |[TB PR - TB,../

PXN cung thiét bi va phuong phap PXN
T|B,.. x 100

PXN

- Tinh toan gia tri Sigma cho cac phuong phap
xét nghiém dya trén Sai sO toan bo cho phép TEa
(%), CV (%) va Bias (%).

Sigma = (TEa - Bias)/CV

_ Trong d6: TEa (Total Allowable Error): téng sai

s0 cho phép, dugc lay tir Huéng dan cua Clinical
Laboratory Improvement Amendment (CLIA) va
RIQAS TDPA (Target Deviation for Performance
Assessment - Dg 1éch dich vé hiéu qua danh gia)'.

-Ap dung quy téq Westgard - Sigma, Iyra chon ké
hoach kiém soat chat lugng QC phu hgp voi tirng
xét nghiém dya trén hiéu nang phuong phap?:

Bang 1. Lap k& hoach QC theo gia tri Sigma

Ké hoach QC
1, N =2, chay 1000 m&u/lan
12, /R, N = 2, chay 450 mau/lan

35 2s

6
5
4 12,JR, /4., N = 4, chay 200 mau/lan
3
2

Sigma

35 2s

1,/2,JR, /4, /6x, N = 4, chay 45 m&u/lan

Phan tich tim nguyén nhan gbc ré

1

Lueu ¥ N: tong s6 phép do kiém soat mdi lan
chay, N = 2: hai phép do & mot murc vat li¢u klem
soat hodc mot phep do ¢ hai muc vat liéu kiém
soat va tuong tu voi N =44,

DPao dirc nghién ciru: Nghien ctru thyc hién vi
muc dlch khoa hoc. Vat li¢u st dung la cac mau
QC va miu ngoai kiém.
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NGHIEN CUU KHOA HOC

KET QUA

Bang 2. Gia trj Sigma va vi tri cac diém hoat dong trén biéu dd. Xac dinh phwong phap diéu chinh

(Normalized Method Decision Chart - NMDC) cuia cac xét nghiém trén may AU400

ouCV P Vi tri diém hoat déng trén biéu d6 NMDC
(Normalized method decision chart)
, _ TEa| Bias % DA xi % Do chinh xac
STT| XET NGHIEM | (%) | (%) % DY xac thie :
" | .| p |Mwe1| Mwc2 | Mwc1 | Mwc2 | quansat | duansat(CVITEa)

c d (a-b)lc | (a-b)/d (Bias/TEa) Micl | Mirc 2
b/a cla d/a

1 Albumin 10 1,79 1,38 1,26 5,95 6,49 18% 14% 13%
2 ALP 30 | 3,51 2,77 2,8 9,56 9,46 12% 9% 9%
3 ALT (GPT) 20 | 7,28 4,71 1,42 2,7 8,98 36% 24% 7%
4 Amylase 30 | 5,12 3,37 8,41 7,37 2,96 17% 11% 28%
5 AST (GOT) 20 | 7,23 1,14 0,96 11,2 13,35 36% 6% 5%
6 Bilirubin Direct | 25,8 | 10,28 | 3,95 2,67 3,93 5,82 40% 15% 10%
7 Bilirubin Total 20 | 2,63 3,34 2,65 5,19 6,55 13% 17% 13%
8 Calcium 8,3 | 2,48 3,34 3,01 1,75 1,94 30% 40% 36%
9 Chloride 5 1,62 0,6 0,97 5,65 3,48 32% 12% 19%
10 Cholesterol 10 | 3,63 3,53 3,47 1,8 1,83 36% 35% 35%
11 CK Total 30 | 6,39 2,8 3,3 8,43 7,14 21% 9% 1%
12 Creatinine 15 | 1,63 0,89 0,95 15 14,11 11% 6% 6%
13 GGT 30 | 541 1,66 1,97 14,82 12,46 18% 6% 7%
14 Glucose 10 | 2,28 2,3 2,22 3,35 3,47 23% 23% 22%
15 HDL- 30 | 1512 | 2,32 4,86 6,43 3,06 50% 8% 16%

Cholesterol

16 Iron 20 | 3,61 0,67 2,22 24,38 7,39 18% 3% 1%
17 LD (LDH) 20 | 8,17 4,63 3,38 2,56 3,5 41% 23% 17%
18 Lipase 257 1,74 2,21 4,03 10,83 5,95 7% 9% 16%
19 Potassium 12 1,92 1,13 2,63 8,94 3,83 16% 9% 22%
20 Protein, Total 10 1,57 1,55 1,81 5,44 4,65 16% 16% 18%
21 Sodium 4 1,15 0,64 0,94 4,49 3,04 29% 16% 24%
22 Trig Total 25 | 3,03 4,92 4,78 4,46 4,6 12% 20% 19%
23 Urea 9 2,87 3,17 3,23 1,93 1,9 32% 35% 36%
24 Uric acid 17 1,26 2,76 2,75 5,71 573 7% 16% 16%
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NGHIEN CUU KHOA HOC

Nhdn xét: Bang 2 cho thiy hau hét hé s6 bién thién CV% cuia cac xét nghiém dugc danh gia trén
may AU400 déu nam trong khoang cho phép (CV < 5%). CV 16n nhat 1a 8,41% & xét nghiém Amylase
mure 2 va CV nho nhat 1a 0,6% & xét nghi¢m Chloride & murc 2, cho théy do lap lai cua cac xét nghiém
trén may AU400 1a tot. Bias 10n nhét 1a 15,12% & xét nghiém HDL-Cholesterol. 66,67% xét nghiém
trén may c6 Bias < 5%. 18,75% xét nghiém c6 Sigma < 3 va 39,58 % xét nghi€ém c6 Sigma > 6..

Bang 3. Gia trj Sigma va vi tri cac diém hoat dong trén biéu dd. Xac dinh phwong phap diéu chinh
(Normalized Method Decision Chart - NMDC) cua cac xét nghiém trén may C501

Vi tri diém hoat dong trén biéu d6 NMDC
%CV Gia tri Sigma

(Normalized method decision chart)
TEa| Bias o) DA bt .

STT| XETNGHIEM | (%) | (%) % Do xéc thye | % DO Shinh xac

a | p |Mict1| Mrc2 | Mic1 | Mirc2 | quansat | 9uansat(CVITEa)

c d (a-b)ic | (a-b)d | (Bias/TEa) Mic1 | Mirc2
b/a cla d/a
1 Albumin 10 | 1,86 | 2,11 2,42 3,85 3,37 19% 21% 24%
2 ALP 30 | 46 4,34 5,01 5,85 5,07 15% 14% 17%
3 ALT (GPT) 20 | 1,96 2,5 2,07 7.2 8,71 10% 13% 10%
4 Amylase 30 | 1,53 | 4,71 3,06 6,05 9,3 5% 16% 10%
5 AST(GOT) | 20 | 224 | 3,13 1,7 5,67 10,44 1% 16% 9%
6 | Bilirubin Direct |25,8| 8,26 | 3,99 2,08 4,4 8,45 32% 15% 8%
7 | Bilirubin Total | 20 | 4,79 | 5,19 3,03 2,93 5,02 24% 26% 15%
8 Calcium 83| 1,34 1,3 1,19 5,36 5,85 16% 16% 14%
9 Chloride 5 | 202 | 145 1,49 2,06 2 40% 29% 30%
10 | Cholesterol 10 | 1,98 | 185 0,98 4,33 8,14 20% 19% 10%
1 CK Total 30 | 1,46 | 1,99 2,32 14,33 | 12,31 5% 7% 8%
12 Creatinine 15 | 3.9 2,38 2,12 4,67 5,23 26% 16% 14%
13 GGT 30 | 556 | 2,85 3,17 8,59 7,72 19% 10% 1%
14 Glucose 10 | 1,66 | 1,77 1,26 47 6,62 17% 18% 13%

HDL-
15 30 | 2,98 1,7 1,59 15,93 | 16,94 10% 6% 5%
Cholesterol

16 Iron 20 | 1,99 | 1,67 0,98 10,76 | 18,38 10% 8% 5%
17 LD (LDH) |25,7| 1,64 1,9 1,28 12,65 | 18,84 6% 7% 5%
18 Lipase 25 | 1,66 | 2,58 1,31 9,03 17,77 7% 10% 5%
19 Potassium 12 | 1,84 | 1,82 1,17 5,6 8,66 15% 15% 10%
20 | Protein, Total | 10 | 1,39 | 1,51 1,24 57 6,97 14% 15% 12%
21 Sodium 4 | 069 | 1,17 0,97 2,83 3,42 17% 29% 24%
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Vi tri diém hoat dong trén biéu d6 NMDC
%CV Gia tri Sigma

(Normalized method decision chart)
TEa | Bias o DA bt .

STT| XET NGHIEM | (%) | (%) % DO xac thyc | o DO chinh xac

a b |Mec1| MEc2 | Mirc1 | Mivc2 quan sat quan sat (CV/TEa)

c d (a-b)lc | (a-b)id (Bias/TEa) Mic1 | Mirc 2
b/a cla dia
22 Trig Total 25 | 494 | 178 | 1,36 | 11,28 | 14,74 20% 7% 5%
23 Urea 9 | 192 | 204 | 155 3,47 4,55 21% 23% 17%
24 Uric acid 17 | 227 | 127 | 161 11,63 | 9,13 13% 7% 9%

Nhdn xét: Bang 3 cho thiy hau hét cac xét nghiém trén may C501 c6 CV < 5%, CV tdi da 14 5,19% & xét
nghiém Bilirubin Total muc 1 va CV tdi thiéu 14 0,97% & xét nghiém Sodium mirc 2. Bias 16n nhét 14 8,26%

0 xét nghiém Bilirubin Direct. C6 91,67% xét nghiém c6 Bias < 5%. 8,33% xét nghiém cé Sigma < 3 va

54,17% xét nghiém c6 Sigma > 6.
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Hinh 1. Biéu dd Xac dinh phwong phap diéu chinh (Normalized Method Decision Chart) hién thi hiéu nang

phwong phap cla xét nghiém

Chu thich: Biéu dé a thé hién murc 1 may AU400, biéu dé b mirc 2 méy AU400, biéu db ¢ mirc 1 may C501,
biéu d6 d mirc 2 may C501

Nhdn xét: Hinh 1 ¢6 cac biéu dd a, b, ¢, d mé ta mot cach truc quan hiéu ning phuong phap bang

biéu d6 Xac dinh phuong phap diéu chinh, nhan thdy may AU400 mic 1 c6 5/24 xét nghiém c6
Sigma <3 (ALT (GPT), LD (LDH), calcium, cholesterol, urea) va murc 2 1a 4/24 xét nghiém (amylase,

calcium, cholesterol, urea). Trén may C501 muc 1 c6 3/24 xét nghiém cé Sigma < 3 (bilirubin total,

sodium, chloride) va mirc 2 c6 1/24 xét nghiém c6 Sigma < 3 (chloride).
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NGHIEN CUU KHOA HOC

Bang 4. Ap dung quy tdc Westgard - Sigma lap ké hoach néi kiém tra chat lwong (IQC)

Sigma Ké hoach QC Bechman Coulter AU400 Cobas C501
Sigma =6 ALP, AST (GOT), CK Total, Uric Acid, Triglycerid, Lipase, LDH,
Creatinine, GGT, Iron, Lipase (LV1) HDL-C, GGT, CK, Amylase, ALT
1,.» N=2, chay 1000 mau/ Am Ias,e (LV1,) HI:,)L ?; (V1) ’ (GPT), AST (GOT) (LV2), Protein
ET y i ' i ' (LV2), Potassium (LV2), Bilirubin
Potassium (LV1), Albumin (LV2), Direct (LV2), Cholesterol (LV2)
Bilirubin Total (LV2),ALT (GPT) (LV2 ’ ’

Hirubin Total (LV2) ( ) (LV2) Glucose (LV2)

Uric Acid, Albumin (LV1), Bilirubin ALP, Calcium, AST (GOT), (LV1),
5<8Sigma | 13s/22s/R4s, N = 2, chay Total (LV1), Chloride (LV1), Protein Protein (LV1), Potassium (LV1),
<6 450 mau/lan (LV1), Lipase (LV2), Bilirubin Direct Creatinine (LV2), Bilirubin Total

(LV2) (LV2)
Bilirubin Direct(LV1
4<Sigma | 13s/22s/Rdsia1s,N=4, | Triglycerid, Sodium (LV1), Protein Hirubin Direct(LV1),
<5 chav 200 mAu/lAn (LV2) Cholesterol(LV1), Glucose(LV1),
2y Creatinine (LV1), Urea (LV2)
Glucose, Bilirubin Direct (LV1),
3 < Sigma 13s/22s/R4s/41s/6X, Chloride (LV2), HDL-Cholesterol . .
% 3 Alb LV1), Sod Lv2
<4 N=4, chay 45 m&ulan | (LV2), LDH (LV2), Potassium (LV2), umin, Urea (LV1), Sodium (LV2)
Sodium (LV2)
13s/22s/R4s/41s/6X, Calci holesterol ALT
_ N DA alcium, Cholesterol, Urea, Chloride, Bilirubin Total (LV1),
Sigma < 3 N=4, chay 45 mau/lan (GPT) (LV1), LDH (LV1), Amylase )
= Sodium (LV1)
Tim nguyén nhan géc ré (Lv2)

Nhan xét: Bang 4 cho thay, theo hudng dan Quy tac Westgard - Slgma ung dung thang dlem Six
Sigma vao chuong trinh ndi kiém tra chat lu’ong, cac xet nghlem c6 Sigma cang cao yéu cau kiém
s0at voi s6 luorng quy tic Westgard cang giam va s lan lap lai mau QC trong ngay it hon so voi xét
nghiém c6 mirc Sigma thap. Ddi véi cac phu’ong phép c6 Sigma < 3, ngoai yéu cau ké hoach QC rat
nghiém ngit, nhimg hanh dong khac phuc va cai thién phuwong phap 1 bat budc truwdc khi dua vao ap

dung thuong quy.
BAN LUAN

Six Slgma 1a mot thude do duge chép nhan rong
rdi dé danh gia chat  lugng xét nghlem su dung ph01
hop céc thong tin vé d9 chinh xac (CV%) va do xac
thuc (B1as%) thu dugc trong qua trinh klem soat chat
luong v6i cac tiéu chuan gidi han sai s6 cho phep
cua phuong phap (TEa) phu hop. Co6 nhiéu ngudn
TEa dang tin ciy dugc cong b, trong d6 TEa cho
cac xét nghiém sinh hoa theo CLIA thuong duoc ap
dung pho blen1 Gia tri Bias va CV cang nho thi két
qua cang gan gia tri thuc, do chinh x4c cang cao.
Trong nghién ctru nay, ching t6i da phan tich 24
chi s0 xét nghiém sinh hoa bang phuong phap Six
Sigma trén 2 may AU400 va C501. Két qua nhan
duoc, hé s6 bién thién (CV) 16n nhat 1a 8,41% thay
0 xét nghiém Amylase trén may Beckman Coulter
AU400, hau hét cac xét nghiém con lai c6 hé s6 bién
thién déu nam trong khoang cho phép (CV < 5%).
Trén may AU400 c6 6/24 xét nghiém c6 bias > 5%,
C501 co6 2/24 xét nghiém c6 Bias > 5%, Bias l6n

nhat 14 15,12 % & xét nghiém HDL-C trén AU400.
Nhu vay, do chinh xac va d¢ xac thue cua may C501
tt hon may AU400.

Six Slgma cang cao, d tin cdy cua xét nghiém
cang cao, sai sot phong xét nghiém dua ra cang thap.
Thang SIX Sigma chia thanh 6 diém, dat 6 Sigma
c6 nghia 1a chat luong xét nghlem do da dat do tin
cy rat cao, tuong duong véi dudi 3,4 16i/1 triéu kha
ning gay 16i (DMP). Noi cach khac, tin cay dén mirc
99,99966%. Dat 6 Sigma dugc coi 1a ti€u chuan
vang dé xac dinh thude do chat lugng va 3 Sigma
1a murc chét luong tdi thiéu chip nhan voi hi€u suat
clia qua trinh®. Nghién ctru thu dugc két qua 1a hau
hét cac phuong phap dat Slgma > 3, dat muc chép
nhan duoc theo danh gia trén thang Six Sigma:
May AU400 c6 39/48 (81,25%) cac xét nghigém dat
tir 3 diém Sigma tro 1én, trén may C501 1a 44/48
(97,78%) xét nghiém dat tir 3 Sigma tr¢ [€n. Céc xét
nghiém CK, GGT, ALP, AST (GOT), lipase, uric
acid, protein, triglyciride, albumin, billirubin direct,

TRUYEN NHIEM VIET NAM * S6 03(43)-2023 21



NGHIEN CUU KHOA HOC

glucose, dhl-cholesterol, kali dat sigma > 3 trén ca
hai may. Con céac xét nghiém calcium, cholesterol,
urea trén may AU400 va natri, chlorid trén C501 c6
mure Sigma < 3.

Hau hét cac phong xét nghlem déu 4p dung QC
hang ngay dua trén huéng dan coa CLIA (Clinical
Laboratory Improvement Amendment - T6 chirc
tiéu chudn cai tién phong xét nghiém 1am sang). Tuy
nhién, mot diém han ché 1 hinh thirc nay khong dam
bao dugc co the phat hién ngay 1ap tic cac sai sot'.
Thyc hanh tot phong xét _nghiém 1am sang yéu cau
mdi phong xét nghlem can thiét lap ké hoach kiém
soat chat luong ca nhan hda, mdt cach tiép can khoa
hoc dua trén phan tich s6 liéu Six Sigma - Quy tic
Westgard - Slgma . Ap dung thang do Six Slgma lam
co s¢ dé xay dung chuong trinh QC hop 1y cua cac
xét nghiém. Qua d6, c6 k& hoach kiém soat 15i mot
cach chat ch€ hon voi cac xét nghiém co Slgma thap
va glam thiéu viéc g1am sat QC khong can thiét dbi
voi cac xét nghiém co dlem Sigma cao, do do giam
thoi gian, chi phi va nhu cau nhan lyc®”. Luya chon
quy trinh ndi kiém theo két qua nghién ctru thu duoc:
39,58 % xét nghlem trén may AU400, va 54,17 %
x¢ét nghlem trén may C501 ¢6 hi¢u nang phuong phap
t6t v6i Sigma dat > 6, chi can ap dung don quy tac
13s v6i N =2 vai tan suat 1000 mau bénh nhan mat
1an. Cac xét nghlem co Slgma >5, chiém 16,67 % xét
nghlem trén may AU400 va 18, 75 % xét nghiém trén
may C501, c6 quy trinh ndi klem da quy tac don glan
hon vé6i 13s/22s/R4s v6i N =2, thuc hién clr 450 mau
bénh nhan mét lan. Véi nhu’ng xét nghlem co Sigma
> 4, phong xét nghiém can thyc hién ndi kiém ngat
ngheo hon, con nhirng xét nghlem c6 Sigma < 4 thi
ngoai viéc thyc hién k€ hoach ndi kiém nghlem ngat,
mot vigc vO cung can thiét 1a phai tim nguyén nhén
gbe 18, cai thién phuong phép kip thoi dé dam bao su
tin cay cta két qua.

Phuong phap danh gia, quy trinh QC va d¢ chinh
xac c6 the¢ khac nhau gilta cac phong xét nghiém
khac nhau va moi phong xét nghiém chon mdt myc
tiéu chat lugng riéng (thong qua thong s6 TEa hodc
khoang quyet dinh lam sang) Do do, khong thé so
sanh gia tri Six Sigma cua quy trinh QC gilta cac
phong xét nghlem khac nhau?*. Moi phong xét
nghiém nén xay dyng quy trinh va ké hoach kiém
soat chat luong bang cach st dyng thang do Six
Sigma dé cai thién hiéu suat phong xét nghiém.

Vi cac xét nghiém co Slgma < 3, Khoa Sinh
hoa str dung thém Ty 16 chi sb muc tiéu chit luong

(Quality Goal Index Ratio - QGI: QGI Bias(1,5 x
CV)) dé xac dinh nguyen nhan goc ré, do 16i khong
chinh xéc hay khong xac thue, 13 budce dau phuc
vu cOng tac cai tién chat lugng, nang cao hiéu ning
phuong phap®. Véi cac xét nghiém c6 nguyén nhan
16i do khong chinh xéc, hay d¢ tap trung khong t6t,
khoa da giai quyét bang cich ting tin suat QC, suir
dung luat Westgard nghiém ngat hon, klem soat hoa
chit vira lugng su dung trong ngay, thiét lap lai dai
QC theo diéu kién ctia phong xét nghlem theo doi
bao duong may dinh ky thuong xuyén hon, ... V& 15i
khong xac thyc (khong dung), khoa xem xét chay lai
mau ngoa1 kiém, kiém tra lai duong chuan, hoa chat,
cai dit ciia may,... Sau khi khic phuc cac nguyén
nhan, chét lugng xet nghlem da duoc céi thién dang
ké qua cac thang, s6 cac xét nghiém c6 Slgma <3
trén may AU400 trong cac thang 2, 3, 4 glam xudng
lan luot: 31,25%, 13,83%, 8,56%, trén may C501 1a
11,50%, 8,75% va 5,00%.

Két qua danh gia theo thang Six Sigma phan anh
hi¢u nang phuong phap xét nghlem tai g1a1 doan
déanh gia. Can danh gia thuong xuyen dé co thé thuc
hién xem xeét kip thoi va thiét ké cac quy trinh ndi
kiém phu hO’p Dong thoi day c6 thé 1a mot cong cu
tyr danh gia vé cac hoat dong cua phong xét nghlem
lam sang, dé dang quan sat tong quat hoat dong ndi
kiém va ngoai kiém, gitp phat hién 101 nhanh chong,
thuong xuyén, lién tuc. Nhu vay, can bo sung ap
dung dinh ky vao quy trinh ndi kiém va hudng dan
dao tao nhan vién thuc hi¢n. Trong linh vuc y te
dac bigt la nganh xét nghiém v6i nhi¢ém vu cung cap
cac két qua phan tich la bang chu'ng cho bac si chan
doan, di€u tri bénh, moi sai sot can phai giam thleu
nhét, duong nhu muc 6 Sigma c6 thé chwa phal 1 tbi
uu trong moi tinh huong Do d6, 6 Sigma van chua
phai 1a muc dich huéng dén cudi ciing trong déanh gia
chat luong xét nghlem Chung ta pha1 giam s luong
sai s6t xudng muic thap nhit c6 thé va danh gia hiéu
nang phuong phap khong chi dimg ¢ 6 Sigma ma
phai dat dugc gia tri Sigma cao hon nira®.

KET LUAN

Nghién ciru danh gia chat lwong bang cong cu Six
Sigma cho thay hau hét xét nghiém dat tir murc 3 Sigma
tr¢ 1én. Trong do, trén may AU400 co 81,25% xét
nghiém, trén may C501 1a 97,78% xét nghiém. Cong
cu Six Sigma 1a phuong phép hiru ich, mang tinh dinh
lwong gitip danh gia nhanh, chinh xac chat lwong xét
nghiém tir 46 dua ra ké hoach cai tién hiéu qua.
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APPLICATION OF THE SIX SIGMA METHOD IN QUALITY ASSESSMENT OF
BIOCHEMICAL TESTS AT THE NATIONAL HOSPITAL FOR TROPICAL DISEASES

Objectives: Apply the sigma metric to evaluate the of the analytical performance of biochemical tests at
the National Hospital for Tropical Diseases to design a quality control (QC) strategy.

Subjects and methods: A cross-sectional descriptive study was conducted on 24 biochemical indicators on
Beckman Coulter AU400 and Roche Cobas C501 at the Biochemistry Department of the National Hospital
for Tropical Diseases from February 2022 to May 2022. Bias was calculated based on the results of RIQAS
external quality assessment (%DEV). The coefficient of variation was calculated using threemonths of
internal quality control measurements at two levels, and desirable specification derived from acceptance
limits for proficiency testing of CLIA (Clinical Laboratory Improvement Amendment) was used as the
quality goal. The sigma value for each biochemistry test was calculated using the above data. The internal
quality control scheme and measure improvements were adjusted according to the Westgard Sigma rules.

Results: The sigma value for almost biochemistry tests on Beckman Coulter AU400 and Roche Cobas
C501 for two quality control levels were greater than 3 (the minimum acceptable threshold) with the
corresponding ratio of 81.25% and 97.78%. Appropriate internal control scheme was selected for each
assay based on Westgard Sigma rules.

Conclusions: Sigma metrics is a rapid quality tool to assess the analytical performance of a clinical
chemistry laboratory. Thus, sigma metric analysis provides quantifiable data for the laboratory to design
an internal quality control scheme, indicate poor assay performance, and evaluate the efficiency of existing
laboratory procedures.

Key words: 6 Sigma, QC, quality control.
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