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Tom tat

Muc tiéu: Danh gia hiéu qua nang cao chat lugng xét nghiém clia moét s6 giadi phap tang cuong bao
duéng théng qua chi s6 Six sigma. Déi tugng va phuong phdp: Xac dinh chi sé sigma trén 5 xét nghiém
da dugc cong nhan theo tiéu chudn ISO 15189:2012 gém: Ure, creatinin, triglyceride, ALT, GGT. Nghién
ctiu theo déi doc dugc tién hanh qua 2 giai doan: Giai doan 1 (tir 1/4 dén 30/4 nam 2020) thuc hién theo
quy trinh ISO 15189:2012; giai doan 2 (tr 1/5 dén 31/5 nam 2020) thuc hién theo quy trinh 1SO
15189:2012 va tang cudng tan suat bao dudng. Tai mbi giai doan chi s6 Sigma dugc tinh cho mai chi tiéu
b&i 2 mau kiém tra (QC) c6 ndng dd khac nhau. Két qua: Giai doan 1 cé 2 chi s6 xét nghiém dat diém
Sigma trén 6 la triglyceride 1 dat 6,7, triglycerid 2 dat 8,8. Cac chi s6 khac déu khéng dat: Ure 1 dat 2,2,
ure 2 dat 1,7; creatinin 1 dat 5,1, creatinin 2 dat 3,9, GGT 1 dat 3,2, GGT 2 dat 3,4: ALT 1 dat 4,7, ALT 2 dat
4,4 diém Sigma. Giai doan 2 c6 6 chi s6 xét nghiém dat diém Sigma trén 6 la triglyceride 1 dat 9,5,
triglyceride 2 dat 9,1, creatinin 1 dat 6,2, GGT 2 dat 7,2, ALT 1 dat 6,8, ALT 2 dat 8,0. B6n chi s6 khéng dat
6 diém Sigma la: Ure 1 dat 2,5, ure 2 dat 2,5, creatinin 2 dat 4,2, GGT 1 dat 5,4. Két ludn: Chi sé Six sigma
trudc va sau khi thuc hién cac giai phap bao gdbm cac hanh déng tang cudng bao duéng, du phong thay
thé vat tu tiéu hao dung ky han cho thay: Chi s6 sigma cla 5 xét nghiém la ure, creatinin, triglyceride,
ALT, GGT déu tang. 4 chi tiéu xét nghiém dat diém sigma trén 6 nhu ALT, triglyceride, GGT, creatinine.
Chat lugng xét nghiém sinh hoa tang lén sau thuc hién cac bién phap bao dudng théng qua chi s6
sigma.

Ttrkhéa: Chat lugng xét nghiém, chi s6 Six sigma, quy tac Westgard.

Summary

Objective: To evaluate the efficacy of maintenance for improving the quality of laboratory tests
through Sig sigma scale. Subject and method: Sigma metrics were calculated for serum ure, creatinin,
triglyceride, ALT, GGT which have been complying ISO 15189:2012. The present study was conducted in
two stages, the first stage was performed from 15t to 30t April 2020 for the baseline calculation, and the
second was conducted in whole May 2020 with enhacing the mantenace solutions. The sigma metrics
were calculated through 2 quality control (QC) samples (QC1 for low concentration, and QC 2 for high
concentration) at each stage. Result: At the first stage, only sigma metrics of triglycerid were over 6 with
6.7 and 8.8. The others did not reach at Six sigma. After maintenaces, the sigma values of 2 tests were
over 6 sigma including triglycerid and ALT in 2 QC samples which were 9.5, 9.1 and 6.2, 8.0, respectively.
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Mean while creatine 1 and GGT 2 were over 6 sigma after maintenance, and the sigma values of others
were less than 6 sigma but slighly increased in comparation with the first stage (Ure 1: 2.5, ure 2: 2.5;
creatinin 2: 4.2, GGT 1: 5.4). Conclusion: Sigma metrics increased after maintenance solutions. 4 tests
have sigma values over 6 containing ALT, triglyceride, GGT and creatinine. Quality of biochemisty test
was improved after maintenance through sigma scale.

Keywords: Quality of laboratory test, six sigma, sigma scale, westgard rules.

1.Pat van dé

Hién nay dé quyét dinh chan doan, phat hién,
theo doéi va diéu tri ngudi bénh trong lam sang,
thudng can ci nhiéu vao cac két qua xét nghiém. Tai
Viét Nam da s6 cac phong xét nghiém da va dang
phan dau khong ngting cai tién quy trinh lam viéc,
nang cao chat lugng két qua xét nghiém, dap ung
t6t cho chan doén va diéu tri bénh nhan.

Nhiéu tiéu chuan va céng cu vé quan ly chat
lugng dugc ap dung trong thai gian gan day nhu ISO
15189, LEAN, Six sigma... d6 la nhiing tiéu chuan va
cdng cu can thiét trong cong tac ddm bao chat lugng
xét nghiém va quan ly chat lugng toan dién.

Trong linh vuc xét nghiém, khi dat Six sigma
gitp mang lai két qua xét nghiém gan nhu chinh xac
tuyét d6i cho bénh nhan (ty lé 3,4 16i trong mot triéu
lan xét nghiém). Six sigma dugc chia thanh 4 cap dé
tuong Ung vai ty 1€ 16i giam dan [4], [5]. Néu 1 xét
nghiém dat trén 6 diém Sigma thi sai sot trong két
qua xét nghiém nay dugc giam téi da, dong thai tiét
kiém thdi gian, cong stic, sinh pham va héa chat. Két
qua nay gop phan dam bao bénh nhan dugc chan
doén va diéu tri dung.

Cac tiéu chi danh gia chat lugng xét nghiém
bao gém néi kiém (IQC) va ngoai kiém (EQC) la

nhiing yéu t6 dé dam bao do tin cay cho két qua xét
nghiém trudc khi trd cho lam sang. Tuy nhién, sy
phat trién y hoc doi héi dé chinh xac cao dan dén
nhiing thach thic gia tang lién quan dén kiém soat
chat luong (QC). Phan 16n cac phong xét nghiém si
dung luat da quy tac ctia Westgard dé kiém soat sai
sO, tuy nhién viéc st dung luat da quy tac khién
phong xét nghiém gap kho khan trong viéc lua chon
gita 2 van dé: Tim nguyén nhan, khac phuc va thoi
gian chay mau xét nghiém cho bénh nhan. Vi thé,
mot hé thong tich hgp, danh gid chinh xac giai
quyét dugc cac van dé va cai tién quy trinh la diéu
phong xét nghiém nén lam [2].

Trong cac phong xét nghiém, Six sigma khéng
nhiing don gian hoa viéc kiém soat 16i ma tiét kiém
t6i da thai gian va mau sinh phdm, héa chat cho qua
trinh phan tich mau noi kiém.

Six sigma c6 méi tuong quan véi luat da quy tac
clla Westgard da dugc Jame Westgard phan tich va
dua Six sigma thanh quy tac quan ly méi trong cuén
sach “Basic Quality Management Systems” dugc goi
la “Quy tac Westgard Sigma TM” [5], [6].

Quy tac nay c6 nhiing méi tuang quan vdi luat
da quy tac ctia Westgard dugc thé hién dugi hinh vé
sau:

Westgard Sigma Rules ™

2 Levels of Controls

Béo céo két qua

60 I 50
Sigma Scale= (%TEa-%Bias)/%CV

| 40 | 30

(Nguén: https://www.westgard.com/westgard-sigma-rules.htm)
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Quy tac dugc dp dung nhu sau:

Chat lugng xét nghiém dat tur 6 diém sigma tré
lén chi yéu cau mot quy tac duy nhat la 13s véi 2
phép do & méi miic QC trong 1 lan chay.

Chat lugng xét nghiém dat 5 diém Sigma yéu
cau 3 quy tac.

Chat lugng xét nghiém dat 4 diém Sigma yéu
cau 4 quy tac: 13s/22s/R4s/41s.

Chat lugng xét nghiém dat dudi 4 diém Sigma
yéu cdu 4 quy tac, dong thai sé thém quy tac 8X véi
2 muc QC trong 4 lan chay.

Néu khéng ap dung Six Sigma trong danh gia
chat lugng noi ki€ém, sé phai tuan tha da ca 6 qui tac
Westgard co ban [6].

Pé dat dugc chiing nhan Six sigma (diém sigma
trén 6) can thiét phai danh gia thuc trang, tim ra cac giai
phéap khac phuc cac ton tai, ap dung trong qua trinh
thuc hién xét nghiém va dé xuat cac gidi phap méi.

Khi dat dugc ching nhan Six sigma chat lugng
xét nghiém luén dugc ddm bao vdi chat lugng cao,
gidm thiéu tdi da sai sot. Péng thoi giam thiéu thoi
gian khac phuc 16i, su ¢8, gidm thiéu chi phi héa chat
va sinh pham [1], [3].

Do vdy, ching t6i tién hanh dé tai: “Két qua budc
dau ung dung chi s6 Six sigma trong quan ly chat
lugng xét nghiém” nham muc tiéu: Bdnh gid hiéu qua
ndng cao chdt lugng xét nghiém cua mét sé gidi phdp
tdng cudng bao dudng théng qua chi sé Six sigma.

2. Déi tugng va phuong phap
2.1. Déi tuong

Tién hanh nghién cdu trén 5 chi tiéu xét nghiém
da dat chuan I1SO 15189:2012 bao gom: Ure,
creatinin, triglyceride, ALT, GGT. Tai méi giai doan
chi sé sigma dugc tinh cho mai chi tiéu bdi mau noi
kiém tra (QC) c6 ndng dé khac nhau, thuc hién trén
mdy AU 5811 tai Khoa Sinh héa - Trung tam Xét
nghiém - Bénh vién TWQD 108 tu thang 04 nam
2020 dén thang 05 nam 2020. Nghién cttu dugc chia
thanh 2 giai doan:

Giai doan 1 (tu 1/4 dén 30/4 nam 2020) thuc
hién theo cac quy trinh trong I1SO 15189:2012 bao
gom cac quy trinh quan ly va quy trinh ky thuat ap
dung trén thiét bi AU-5811. Cac quy trinh ky thuat

dugc xay dung dua theo huéng dan cla nha san
xudt bao gém cac quy trinh bao dudng (bao duéng
hang ngay, bdo dudng hang tuan, bao duéng dinh
ky), quy trinh néi kiém, quy trinh ki€ém soat hoa chat,
quy trinh pha calibrator va QC.

Giai doan 2 (tur 1/5 dén 31/5 nam 2020) thuc
hién theo cac quy trinh trong ISO 15189:2012 va
tang cudng cac giai phap bao gém:

Tang cudng tan suat bao dudng:

Ria W1 (rfa hang ngay bang dung dich wash
solution): TU 1 1an vao cudi gid chiéu lén 2 1an vao
dau gid sdng va cudi gid chiéu hang ngay.

Rta W2 (rifa hang tuan bang dung dich HCIN
hoac dung dich cleaning solution 10%): TU 1 lan vao
chiéu thur 6 hang tuan Ién 2 1an vao chiéu tha 3 va
chiéu thi 6 hang tuan.

Du phong phu tung thay thé, cac vat tu tiéu
hao bao gém béng dén, xylanh, cuvet... va thay thé
ngay khi ching c6 dau hiéu kém chat lugng.

HO so theo doi két qua noi kiEm may 5811 theo
bi€u mau c6 ma tai liéu BM.02/QTQL.28 tur thang 4
dén thang 5 nam 2020.

HO so theo ddi bao dudng trén may 5811 theo
biéu mau cé ma tai lieu BM.08/QTQL.16.

H6 so theo doi pha cal (calibrator) va QC (quality
control) theo bi€éu mau c6 ma tai liéu BM.01/QTQL.01.5H.

H6 so theo doi két qua ngoai kiém theo biéu
mau c6 ma tai liéu BM.03/QTQL.29.

Két qua Sigma dugc tinh theo céng thic:

Sigma = (%Tea-%Bias)/(%CV).

VGi: % Bias = (Bias / TV) x 100.

Véi: % CV = (SD/Mean) x 100.

Trong d6, % TEa (Total error allowable: Sai s6
tong cho phép) dugc lay theo tiéu chuan CLIA cla
My, % bias (d6 chéch) dugc tinh theo két qua ngoai
kiém hang thang, % CV (coefficient of variation: Hé
s8 bién thién) dugc tinh theo két qua noi kiém hang
thang, TV (true value) gid tri thuc, SD (standard
deviation) d6 léch chuan.

Trang thiét bi, may va hoa chat sinh pham:

Mdy xét nghiém sinh héa Olympus AU5811
(hdng Beckmancoulter), may li tam, pipet, dau cén ...

Héa chat: Cac hdéa chat xét nghiém cla hang
Beckman Coulter (My).
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Sinh phdm: Chat noi kiém tra chat lugng cua
hang Beckman Coulter (My).

2.2, Phuong phdp

Phuong phap nghién ctu: M6 ta cit ngang,
theo déi doc va tién cuu.

Cac chi tiéu nghién cuu:

Hé s6 bién thién % CV cta két qua ndi kiém.

Do chéch % Bias theo két qua ngoai kiém.

DPiém sigma.

2.3. Xirly s6 liéu
St dung phan mém excell.
3.Két qua

Giai doan 1 (tUr 1/4 dén 30/4 nam 2020) thuc
hién theo cac quy trinh trong I1SO 15189:2012. Mau
QC dugc thuc hién trén may AU5811 trong thdi gian
thuc hién tur thang 4 dén hét thang 5 la mau QC cla
hang Beckman Coulter véi ma hoéa chat la ODC0003
va ODC0004; s6 lot 1033, 1034 cho két qua nhu sau:

Bang 1. Két qua QC va sigma khi thuc hién theo cac quy trinh trong 1ISO 15189:2012
thai gian ti 1/4 dén 30/4 nam 2020

STT Tén xét nghiém Muic QC CV (%) Bias (%) Piém sigma
1 33 2,2
1 Ure 341
2 3,25 1,7
L 1 4,71 5,1
2 Creatinin 0,89
2 3,35 39
1 3.2 6,7
3 | Triglycerid 3,56
2 2,69 8,8
1 4.64 2
4 GGT 6 7,13 3
2 4,39 34
1 , 4,7
5 ALT 3,86 1,8
2 2.38 4,4

K&t qua tir Bang 1 cho thdy chi c6 1 xét nghiém triglyceride dat diém sigma trén 6 la triglyceride 1 dat
6,7, triglyceride 2 dat 8,8. Cac chi s6 khac déu khéng dat: Ure 1 dat 2,2, ure 2 dat 1,7, creatinin 1 dat 5,1,

creatinin 2 dat 3,9; GGT 1 dat 3,2, GGT 2 dat 3,4: ALT 1

dat 4,7, ALT 2 dat 4,4 diém sigma.

Giai doan 2 (tur 1/5 dén 31/5 nam 2020) thuc hién theo cac quy trinh trong I1SO 15189:2012 va tang

cudng cac giai phap bao dudng.

Bang 2. K&t qua QC va sigma sau khi thuc hién theo quy trinh chuan ISO 15189:2012
va tang cudng cac giai phap bao dudng tir 1/5 dén 31/5 nam 2020

STT Tén xét nghiém Muc QC CV (%) Bias (%) Diém Sigma
1 3,22 2,5
1 Ure 2,08
2 2,79 2,5
. 1 3,72 6,2
2 Creatinin 1,62
2 3,22 4,2
1 2,56 9,5
3 Triglyceride 0,75
2 2,67 9,1
1 32 4
4 GGT 4,67 >
2 2,41 7,2
1 2,77 ,
5 ALT 1,09 68
2 2,37 8,0
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K&t qué tir Bang 2 cho thdy c6 6 chi s6 nodi kiém dat diém sigma trén 6 la triglyceride 1 dat 9,5,
triglyceride 2 dat 9,1, creatinin 1 dat 6,2; GGT 2 dat 7,2; ALT 1 dat 6,8, ALT 2 dat 8,0. B&n chi s6 ndi kiém
khoéng dat 6 diém sigma la: Ure 1 dat 2,5, ure 2 dat 2,5; creatinin 2 dat 4,2; GGT 1 dat 5,4.

Bang 3. Két qua Sigma trudc va sau khi thuc hién tang cudng cac gidi phap bao duéng

STT Tén.)fét Mitc QC ] Dié’m‘Sigm? truéf ] Dié’n‘l Sign:a sau
nghiém tang cuong bao duéng tang cuong bao duéng
1 2,2 2,5
1 Ure
2 1,7 2,5
1 5,1 6.2
2 Creatinin
2 39 4,2
3 Trialveerid 1 6,7 9,5
riglyceride
» 2 8,38 9,1
1 3.2 54
4 GGT
2 34 7,2
1 47 6,8
5 ALT
2 44 8,0

Két qua ti Bang 3 cho thay sau cac bién phap
tang cudng bao dudng chi sé Sigma cla tat ca cac
xét nghiém déu tang, muc tiang khac nhau & moi
loai xét nghiém.

4. Ban luan

Dua trén quy tdc Westgard Sigma TM viéc kiém
soat chat lugng ndi kiém tré nén dé dang va tiét
kiém rat nhiéu thoi gian néu xét nghiém dat duoc
tiéu chudn Six-sigma (diém Sigma trén 6). Vi thé
phong xét nghiém tai Khoa Sinh hda, Bénh vién
TWQD 108 da xay dung ké hoach danh gia hién
trang chat lugng xét nghiém, tim cac giai phap nang
cao chat lugng va tién tdi muc tiéu dat chuan Six
sigma cho cac xét nghiém.

So sanh két qua cac chi sé xét nghiém qua 2 giai
doan cho thay:

Chi s6 % CV trén két qua noéi kiém déu co xu
hudng giam, nhu vay do6 bién thién clia xét nghiém
da giam, chat lugng xét nghiém én dinh hon. Cac
xét nghiém: Creatinin, ALT, triglycerid c6 % CV gidm
ré rét & QC muc 1. Riéng xét nghiém GGT cé % CV
gidm manh & ca 2 muc QC. Nhu vay cho thdy hiéu
qua ro rét khi tang tan suat bao dudng cho thiét bi.

Chi s6 % Bias (d6 chéch) 4/5 chi tiéu xét nghiém
cling déu gidam, nhu vay gia tri clia xét nghiém ngoai
kiém da gan sat hon vdi gi tri chudn cGa nhém tham
chiéu. Xét nghiém creatinin mac du chi s6 bias thang
5 cao han mét chut so véi thang 4 nhung diém sigma
déu tang ca 2 muc cho thay su cai thién chat lugng
noi kiém tuong quan nhiéu dén diém sigma.

DPiém Sigma clia 10 chi s6 xét nghiém sau qua
trinh thuc hién cac bién phap tang cudng bao
dudng déu tang. S6 chi s6 xét nghiém dat trén 6
diém Sigma tu 2/10 tang lén 6/10. Mot s6 xét
nghiém c6 diém Sigma ting trén 6 diém trén ca 2
muc QC nhu ALT, triglyceride. Xét nghiém GGT muc
QC 2 tang tu 3,4 1én 7,2 mic QC 1 cling ¢6 cdi thién
nhiéu ti 3,2 1én 5,4. Xét nghiém creatinin muc QC1
da tang tu 5,1 1én 6,2 cho thay chat lugng xét
nghiém sau tang cudng bao duéng da tang dang ké.
Tuy nhién xét nghiém ure khéng tang nhiéu nhu &
muc QC 1 tu 2,2 1én 2,5, mic QC 2 tu 1,7 [én 2,5, c6
thé nguyén nhan do héa chat c6 do én dinh khéng
cao can thiét phai xem xét tang tan suat Calibration.

Nhu vay, viéc thuc hién theo quy trinh ISO
15189:2012 va tang cudng cac giai phap bao duéng
nham nang cao chat lugng xét nghiém vai 5 xét
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nghiém ure, creatinin, triglyceride, ALT, GGT da cho
thay hiéu qua ro rét, ti viéc hé sé bién thién (CV) clia
d liéu QC cla céc chi tiéu xét nghiém déu giam, chi
sO % Bias cla hau hét cac xét nghiém tinh theo di
liéu ngoai kiém cling gidm, qua d6 diém Sigma cla
cac xét nghiém déu tang dan Ién. Mot s6 xét nghiém
sau giai doan 2 da dat diém 6 sigma giup cho viéc
danh gia chat lugng ndi kiém tré nén don gian va
tiét kiém thoi gian hon chi bang mét quy téc 13s clia
Westgard.

Phong Xét nghiém, Khoa Sinh héa - Bénh vién
TWQD 108 dang tiép tuc tién hanh cac budc nhu
danh gia hiéu qua cua tang tan suat calibration cac
xét nghiém, kiém soat, danh gia chat luong hoa chat
trudc khi di vao s dung... nham dat dugc thang
diém sigma cao haon. Viéc lam nay vira ddm béo
nang cao chat lugng xét nghiém vira tiét kiém t6i da
thai gian, cdng suic, sinh phdm va hoa chat.

5. Két luan

Qua nghién clu danh gia hiéu qua nang cao
chat lugng xét nghiém théng qua chi s6 Six sigma
trudc va sau khi thuc hién cac giai phap bao gém cac
hanh déng tang cudng bdo dudng, du phong thay
thé vat tu tiéu hao ding ky han ching téi nhan thay:

Chi s6 sigma cla 5 xét nghiém da dat I1SO
15189:2012 la ure, creatinin, triglyceride, ALT, GGT
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déu tang, cho thay chat lugng xét nghiém da dugc
nang cao hon.

Mot s6 xét nghiém dat diém sigma trén 6 nhu
ALT, triglyceride dat trén ca 2 muc QC; GGT dat muc
QC 2, creatinine dat muic QC 1. Xét nghiém ure diém
sigma chua cai thién nhiéu.
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