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DANH GIA HIEU NANG PHU'ONG PHAP MOT SO XET NGHIEM HOA SINH
BANG CONG CU SIX SIGMA TAI BENH VIEN TIM HA NOI NAM 2022

Ding Thi Nga', l\lguyén Tai Thoi*, Hoang Thi Yén?,
Bui Thi Ngoc Ha', Nguyén Thi Thu Ha!, Nguyén Huy Pong!

TOM TAT

Muc tiéu: Danh gia hiéu nang phuadng phap mot
so xét nghlem héa sinh tai Bénh V|en Tim Ha Ndi bang
cong cu Six Sigma. DOI tugng va phu’dng phap
nghlen clru quan sat mé ta cat ngang dugc tién hanh
trén 20 thong s& xét nghiém héa sinh thudng quy trén
hai may sinh hoa tu dong Cobas C501 va C702 trong
khoang thgi gian tir thang 02 nam 2022 dén thang 7
nam 2022 tai khoa xét nghiém Bénh vién Tim Ha NOi.
K&t qua: Phan I6n cac xét nghiém c6 gia tri Sigma 16n
hdn 3 (14/20 xét nghlem chiém 70%) G ca hai erc
nong do va cho két qua tuong dong gu.ra hai may
phan tich. Két Iuan C6 thé sir dung cong cu Sigma
dé theo d0| danh g|a hiéu nang cac xét nghlem dong
thdi 13 cong cu hitu ich dé so sanh hiéu ning gu.ra cac
thiét bi phan tich xét nghiém, 13 ¢ s& cho viéc dam
bao va cai tién chat lugng.

Tur khoa: Six Sigma, xét nghiém Hda sinh

SUMMARY
EVALUATION OF ANALYTICAL
PERFORMANCE OF BIOCHEMICAL TESTS
BY USING SIX-SIGMA METHODOLOGY AT
HANOI HEART HOSPITAL IN 2022
Objective: To evaluate the biochemical methods
performance by using Six Sigma methodology.
Subjects and methods: A cross-sectional study was
conducted by using Roche Cobas C501 and C702
analysers for 20 routine biochemistry parameters
between February and July 2022 at the Department of
Laboratory, Hanoi Heart Hospital. Results: 14 of 21
parameters studied had sigma values showed
acceptable performance above > 3¢ for both normal
and pathological levels of IQC. Conclusion: Six Sigma
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methodology can be used to monitor and evaluate the
biochemical methods performance, to compare the
analytical performance between analyzers, which is
fundamental for assurance and quality improvement.

Keywords: Six Sigma methodology, analytical
performance.

I. DAT VAN DE

Xét nghiém can lam sang la mot khau thiét
yéu va quan trong trong cdng tac chan doan va
diéu tri ngudi bénh hién nay, mot két qua xét
nghiém dugc cho la tin cdy phu thudc vao rat
nhiéu yéu t6 va cac yéu t6 nay dang dugc nhiéu
t6 chiic huéng dan danh gid va kiém soat. Mot
trong nhitng cong cu dudc nhiéu phong xét
nghiém (PXN) trén thé gidi [1] va Viét Nam dang
st dung dé danh gid hiéu nang phéan tich cho
timng xét nghiém la str dung thang do Six sigma [2].

Six sigma khong phai la mét hé thong quan
ly chat lugng nhu ISO 9001, ISO 15189 hay la
mot hé thong chirng nhan chat lugng ma la mot
cdng cu dé do Iuong chét Iugng khach quan
bang s6 liéu thong qua gia tri sai s6 toan bd cho
phep (TEa), Bias va CV%. Six sigma hudng dan
quan ly va cai thién qua trinh phan tich, gia tri
sigma chi ra bao nhiéu I3 6 thé xay ra, diém
sigma cang cao thi cang it 16i xay ra han. T gia
tri sigma PXN c6 thé thiét k& quy trinh kiém soat
chdt lugng phl hgp cho tirng xét nghiém, lam
gidm chi phi, thgi gian va nhan luc trong qua
trinh ki€ém soat [3].

Khoa xét nghiém, Bénh vién tim Ha NOi moi
ngay tiép nhan hang 1000 mau bénh pham vdi
hang chuc nghin xét nghiém, phuc vu nhu cau
kham chifa bénh cla nhan dan, vi vay coéng tac
dam bao chat lugng xét nghiém la toi quan
trong. Hién tai Khoa dang thuc hién cac chuagng
trinh ndi kiém, ngoai kiém va ap dung cac cdng
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cu quan ly d&€ nang cao chat lugng xét nghiém.
Tuy nhién Khoa chua tién hanh danh gid hiéu
ndng phan tich cda tirng xét nghiém bdng thang
sigma. Do d6, ching t6i ti€n hanh nghién clru

nay v8i muc tiéu: Ap dung thang Six Sigma dé

danh gid va so sanh hiéu nang phuong phap mot
SO xét nghiém hoa sinh trén hai mdy Cobas C501
va C702 tai Bénh vién Tim Ha Noi nam 2022.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. DBOi tugng nghién ciru: Két qua noi
ki€m va ngoai kiém clia cac xét nghiém hoa sinh:
Ure, Glucose, Creatinin, Acid Uric, Cholesterol,
Triglycerid, HDL-Cholesterol, LDL-Cholesterol,
AST, ALT, CK, Bilirubin truc ti€p, Bilirubin toan
phan, Albumin, Protein, Calci, GGT, Na*, K*, CI~.

2.2. Pia diém va thdi gian nghién clru:
Nghién cltu dugc ti€n hanh trong thdi gian tu
02/2022 dén 07/2022 tai Khoa Xét nghiém, Bénh
vién Tim Ha NGi. S6 92 Tran Hung Pao — Hoan
Kiém — Ha Noi.

2.3. Thiét ké& nghién ciru: mo ta ct ngang

2.4. CG mau va phudng phap chon mau:
chon mau thuan tién, toan bo 362 két qua IQC
cla hai mdc nong do cho mot xét nghiém va 6
két qua EQA cho tirng xét nghiém néu trén.

Tiéu chuan loai trir:

+ Céc két qua ndi kiém vi pham quy tic loai
bo: 135 225 41s Ras 10x

+ Céc két qua ngoai kiém c6 SDI > 2

2.5. Phuong phap thu thap so liéu

+ Thu thap dir liéu ndi kifm hang ngay
thong qua phan mém Infility

+ DUt liéu ngoai ki€m hang thang dugdc gui
vé tlr chuong trinh ngoai ki€ém phong xét nghiém
dang ky tham gia.

2.6. Phuong phap phan tich va xtr ly so liéu

Tinh gia tri trung binh cua cac két qua
IQC: Mean (X)

— nXi

= Tn
Trong do. xi: Gia tri thu dugc cua mot lan
thuc hién xét nghiém 3
n: Téng cac gia tri thu dugc sau moi lan thuc
hién xét nghiém
Tinh dé léch chuén cua cdc két qua IQC:

Z (x,—%»

n—1

, S
Véin < 30

) SD
VGin = 30
Tinh hé sé bién thién cua cac két qua
IQC (dé chum — CV)

Panh gia do chum cua cac xét nghiém:
So sanh hé sb bién thién (CV) vdi do khdéng chinh
xac t6i da cho phép (allowable imprecision - 1%
dudc Iy theo tiéu chuan bién thién sinh hoc).

Tiéu chudn chdp nhan. CV < 1%

Tinh dé léch bias cua cac xét nghiém (su’ dung dir liéu EQA)

Bias % (ting thang) =
Bias trung binh tinh theo céng thirc:
Bias% =

Két qua PXN - Mean nhédm tuong ducng X 100
Mean nhom tugng duagng

Panh gia do léch cha cac xét nghiém

So sanh DO léch (Bias) vai do léch cho phép
mulc mong mudn (allowable bias - B% dugc ldy
theo tiéu chuén bién thién sinh hoc).

Tiéu chudn ch3p nhan: Bias < B%

Panh gia hiéu nang phuong phap dua
vao gia tri Sigma.

Sigma = (TEa - Bias)/CV

Trong do: TEa la Sai sO toan bo cho phép
dugc I8y theo tiéu chudn bién thién sinh hoc [4].

Sigma dugc danh gia theo 6 cdp do

+ Gia tri Sigma = 6 dudgc coi la cd hiéu nang
dat “ddng cap qudc té”.

+ 5 < gia tri Sigma < 6 thi hiéu nang dugc
xem la “tuyét vai”.

+ 4 < gia tri Sigma < 5 thi hiéu ndng dat
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Bias (thang 1 + thang 2 + thang 3 + thang 4 + thang 5 + thang 6) X 100
6

dugc la “tot”.

+ 3 < gi tri Sigma < 4 thi hiéu ndng cd thé
xem la “chap nhan dugc”.

+ 2 < gia tri Sigma < 3 thi hiéu ndng dugc
xem la kém

+ Gia tri Sigma < 2 hiéu nang khong chap
nhan dugc.

Xir ly s6 liéu: SO liéu dugc nhap, lam sach
va phan tich théng ké bang phan mém Microsoft
Excel 2016

2.7.Vvan dé dao dirc cia nghién ciru:
Nghién cltu dugc tién hanh sau khi théng qua
hoi dong dao dudc trudng Dai hoc Y té€ Cong cong
s6 214/2022/YTCC-HD3 ngay 03/6/2022 va dudc
su' chap thuan cuta lanh dao dan vi.
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I1. KET QUA NGHIEN CcU'U
3.1. Panh gia do chum

Bang 1: D6 chum cua cdc xét nghiém trén may Cobas C501 va Cobas C702

. A CV cua ndi kiém mirc 1 | CV cua ndi kiém mirc 2

STT Xet nghicm C501 c702 C501 c7o2 | 1(%)
1 Ure (mmol/l) 2.41 1.99 2.49 2.48 6.05
2 Glucose (mmol/l) 1.41 1.40 1.25 1.30 2.34
3 Creatinin (umol/I) 3.04 2.77 1.93 2.06 2.98
4 Acid uric (umol/I) 1.51 1.55 1.17 1.62 4.3
5 Cholesterol (mmol/I) 1.67 1.67 1.47 1.63 2.98
6 Triglycerid (mmol/I) 1.50 1.94 1.29 1.46 9.95
7 HDL-Cholesterol (mmol/I) 1.56 1.48 1.07 1.35 3.65
8 LDL- Cholesterol (mmol/I) 1.73 1.37 1.86 1.49 3.9
9 AST (U/L) 1.52 1.93 1.20 1.05 6.15
10 ALT (U/L) 1.75 1.39 2.13 1.12 9.7
11 CK (U/L) 1.12 1.57 1.01 1.61 11.4
12 GGT (U/L) 1.85 1.86 1.39 0.98 6.7
13 Bilirubin TP (mmol/I) 2.79 2.88 1.88 2.32 10.9
14 Bilirubin TT (mmol/I) 2.94 1.72 2.87 2.23 18.4
15 Albumin (g/I) 1.76 1.93 1.38 1.33 1.6
16 Protein (g/1) 1.61 1.64 1.26 1.38 1.38
17 Calci (mmol/I) 1.18 1.29 0.97 1.72 1.05
18 Ion Natri (mmol/l) 1.93 1.05 1.64 1.13 0.3
19 Ion Kali (mmol/I) 1.66 1.22 1.55 0.77 2.3
20 Ion Clo (mmol/I) 2.21 1.63 2.04 1.29 0.6

Nhan xét: Phan I6n cac xét nghiém trén hai
may Cobas C501 va C702 c6 hé sO bién thién
nhé hon do khong chinh xac t6i da cho phép.
Tuy nhién mot s6 xét nghiém co hé so bién thién
I6n hon d6 khong chinh xac téi da cho phép:
Creatinin & ndi kim mic 1 trén may Cobas
C501; Albumin va Protein & ndi kifm mic 1 trén
mdy C501 va C702; Calci & ndi kifm mdc 1 trén

may C501 va & cd hai m{c néi kiém trén may
C702; Natri va Clo & ndi kiém hai muc trén ca 2
mdy C501 va C702. Nhin chung cac xét nghiém
trén ca 2 may cé hé so bién thién chénh léch
nhau khdng dang ké. Nhu vdy cé 14/20 xét
nghiém trén hai may cé do lap lai rat tot.

3.2. Panh gia do xac thuc va gia tri Six
Sigma

Bang 2: Do léch va Six Sigma cua cac xét nghiém trén hai may €501 va C702

P . Do léch Sigma Sigma
Do léch Bias v P P
T Xét nghiém (B%) ch(oBg/Ll;ep Ng:illgelm Ng:(llgtezm TEa
C501 | C702 C501 C501 | C702 | C501 | C702
1 Ure (mmol/L) 1.87 | 3.42 5.57 5,66 | 6.07 | 5.47 | 4.88 | 15.5
2 Glucose (mmol/I) 1.68 | 0.78 1.8 375 | 440 | 422 | 476 | 6.96
3 Creatinin (umol/I) 1.50 3.9 3.96 2.42 1.8 | 3.82 | 2.41 | 8.87
4 Acid uric (umol/I) 1.37 | 3.32 4.87 7.02 | 5.57 | 9.07 | 5.33 | 11.97
5 Cholesterol (mmol/I) 0.98 1.92 4.1 480 | 424 | 547 | 4.34 | 9.01
6 Triglycerid (mmol/I) 4.38 | 2.57 9.57 14.41 | 12.07 | 16.74 | 16.02 | 25.99
7 | HDL-Cholesterol (mmol/l) | 1.48 | 1.28 5.61 6.51 | 6.97 | 9.50 | 7.64 | 11.63
8 | LDL- Cholesterol (mmol/l) | 3.77 | 3.98 5.46 471 | 5.76 | 438 | 5.30 | 11.9
9 AST (U/L) 4.22 | 5.88 6.54 8.42 | 5.76 |10.69 | 10.53 | 16.99
10 ALT (U/L) 242 | 4.55 11.48 14.33 | 16.47 | 11.76 | 20.49 | 27.48
11 CK (U/L) 1.75 | 2.50 11.5 25.45 | 17.67 | 28.34 | 17.27 | 30.3
12 GGT (U/L) 1.73 | 2.27 11.06 10.99 | 10.68 | 14.71 | 20.25 | 22.11
13 Bilirubin TP (mmol/I) 3.78 | 2.38 14.2 8.30 | 8.54 | 12.32 | 10.60 | 26.94
14 Bilirubin TT (mmol/I) 12.28 | 12.78 8.95 10.95 | 18.45 | 11.24 | 14.23 | 44.5
15 Albumin (g/I) 1.03 | 2.22 1.43 1.72 | 096 | 2.20 | 1.39 | 4.07
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16 Protein (g/1) 142 | 1.43 1.36 1.38 | 1.34 | 1.76 | 1.59 | 3.63
17 Calci (mmol/l) 1.98 | 3.00 0.82 272 | 171 | 3.33 | 1.28 | 5.2
18 Ion Natri (mmol/I) 1.73 | 245 0.23 -0.52 | -1.63 | -0.61 | -1.52 | 0.73
19 Ion Kali (mmol/1) 2.87 | 2.46 1.81 1.65 | 2.58 | 1.77 | 4.08 | 5.61
20 Ion Clo (mmol/I) 2.23 | 3.27 0.5 -0.33 | -1.09 | -0.36 | -1.37 | 1.5

Nhéan xét: Phan I18n cac xét nghiém trén hai
may c6 do léch nho han d6 Iéch cho phép, mot
sO xét nghiém cd d6 léch I6n han do léch cho
phép: Albumin & may C702; Bilirubin TT, Protein,
Calci, Natri, Kali, Clo trén cad hai may C501 va
C702. Cac xét nghiém trén mdy Cobas C501
phan I6n c6 do Iéch nho han so vdi may C702.

Cé 7/20 xét nghiém cho gia tri Sigma < 3
trén ca hai may: Creatinin, Calci & ndi kiém muc
1 trén may C501 va & ca hai mdc trén may
C702; Kali & ndi ki€m hai mic trén may C501 va
4 ndi kifm mlc 1 trén may C702; Albumin,
Protein, Natri, Clo & ndi kifm hai m{c trén ca hai
may C501 va C702, mot s6 xét nghiém cé gia tri
am & hai mdc trén cd hai may: Na, Clo. Nhin
chung phan I8n cac xét nghiém co giad tri Sigma
I6n han 3 (13/20 xét nghiém) trén ca hai may va
kha tucgng dong gilra hai may.

IV. BAN LUAN

4.1. Panh gia d6 chum. Két qua danh gia
dé chum cho thay 14/20 xét nghiém cd hé sG
bién thién (CV) nho hon dé khong chinh xac toi
da cho phép (I%) va kha tudgng dong gilra hai
may. Nhu vay do 1ap lai cia cac xét nghiém nay
trén hai may déu tét va cac két qua xét nghi€ém
dugc dua ra cé do chinh xac cao. Tuy nhién van
con mot s6 xét nghiém co hé sd bién thién I6n
han d6 khéng chinh xac toi da cho phép
(Creatinin, Albumin, Protein, Calci, Na, Clo).
Trong nghién clfu nay do khong chinh xac toi da
cho phép dugc xdy dung theo tiéu chuin bién
thién sinh hoc, vGi mot s6 chat phan tich
Albumin, Protein, Calci, Na, Clo bién thién sinh
hoc la rdt nho, do vay tiéu chuan st dung & day
la qua hep va khat khe [4]. Tuy nhién PXN van
nén can tim thém nguyén nhéan, cac yéu té anh
hudng dén do chum cho cac xét nghiém nay
nhu: kiém tra lai quy trinh ndi kiém, viéc bao tri,
bao dudng thiét bi, diéu kién bdo quan hda chat,
nhiét do, yéu t6 con ngudi... va ap dung nhiéu
bién phap ki€ém soat nghiém ngét dé cai thién do
chum cho céc xét nghiém nay.

4.2. Panh gia do léch. Thuc nghiém danh
giad do léch cua xét nghiém thong qua do léch
Bias thu dugc tir chueng trinh ngoai kiém (EQA)
PXN tham gia, & day Bias dudc danh gia trung
binh tir thang 2/2022 dén thang 7 /2022, két
qua cho thay 14/20 xét nghiém cé dé léch nho
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han do léch cho phép va tugng dong gilra hai
may, do léch cb giad tri cang nho thi gia tri do
dugc cua chat phan tich cang gan vdi gia tri
thuc. Tuy nhién van con mét s6 xét nghiém chua
dat tiéu chudn nay, nhu: Bilirubin TT, Protein,
Ca, Nat*, K*, CI- ¢6 d0 léch ¢ 2 mic, & ca hai
thi€t bi déu I6n hon do6 1éch cho phép. Diéu nay
c6 thé hudng tdi 16i hé thdng cd thé xady ra ca
trong quy trinh ndi kiém va ngoai ki€ém. Do vy
PXN can tim nguyén nhan va kiém soat chdt ché
quy trinh ndi kifm va ngoai kiém dé€ cai thién
chat lugng tét han nhu xem xét lai khdng on
dinh cla hda chat, t&6 con ngudi, moi trudng, cac
yéu t6 anh hudng dén hé thong quang hoc
(bdng den, cuvet, nhiét do)...

_ 4.3. banh gia hiéu nang phuong phap
bang cong cu Six Sigma. Gia tri Sigma cua cac
xét nghiém trén hai may C501 va C702 phan Ién
cb gia tri 16n han 3 va kha tugng dong gilra hai
mU{fc ndng do trén cung mot mdy va gilra hai
may khac nhau. Tuy nhién c6 7 xét nghiém cho
gid tri Sigma nho hon 3 (Creatinin, Calci,
Albumin, Protein, Na*, K*, CI"). Cac xét nghiém
nay cd gid tri sigma thap nhu vay do trong
nghién clu nay tiéu chudn TEa dua trén bién
thién sinh hoc qud khat khe. Hon nira, ngudn
tham khao nay la cé thé khdng thuc t& & ndng
dod thap, do do6 tiéu chudn hiéu ndng phuong
phap dua trén bién thién sinh hoc cd thé 1a qua
ngat nghéo va khé c6 thé dat dugc cho mét sd
xét nghiém [4]. K& qua nghién cdu nay kha
tugng dong vdi nghién cltu cla Murat Keles va
cong su ndm 2021 [5], tuy nhién khi cac tac gia
s dung tiéu chudn TEa cua CLIA [6] thi cac xét
nghiém: Creatinin, Albumin, Protein, Calci, c6 thé
hoan toan chdp nhan dugc, tham chi gia tri
sigma con ¢ muc I8n han 5 va I6n hon 6. TEa
dua trén bién thién sinh hoc ¢ thé xem nhu la
mot tiéu chudn nghiém ngét nhat, tuy nhién tinh
thich dang cua tiéu chuidn nay con la van dé
tranh cdi. C6 thé &y vi du v8i xét nghiém
Albumin va Protein TEa theo CLIA la 10% trong
khi TEa dua trén tiéu chudn bién thién sinh hoc
[an luot a 4.07% va 3.63% déu cho gia tri sigma
nhé hon 3, con tiéu chuin ciia CLIA lai hoan
toan chap nhdn dugc [6]. Nhu vay muc tiéu
mong mudn gia tri sigma vdi TEa dua trén bién
thién sinh hoc cho cac xét nghiém trén la khong
thé dap Ung dugc. DAy ciing chinh 13 khé khin
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cho PXN khi quyét dinh lua chon tiéu chuén TEa.
Xuehui Mao va cong su ggi y véi cac xét nghiém
6 gia tri sigma nho han 3 PXN nén st dung cac
phuang phap va thudc thir thay thé tuy nhién ggi
y nay cling phai phu hgp vdi thuc trang cla tirng
PXN [7]. Koen Hens va c6ng su' ggi y ¢d thé lua
chon TEa tU nhiéu ngudn khac nhau va PXN c6
thé dua trén kinh nghiém thuc tién vé thuc hanh
va chuyén mdn dé lua chon TEa cho phu hop [8].

Mot trong nhitng han ché cua nghién ciu
nay la thi€éu ngudn nhan luc gay khd khan trong
qua trinh ki€ém soét, danh gia chat lugng phong
xét nghiém, tiéu chudn TEa khdng nhat quan
gilta cac ngudn khac nhau, véi TEa dua trén bién
thién sinh hoc la qua chat ché va ngat nghéo doi
vGi mot sO xét nghiém. Do vay gia tri sigma hay
hiéu ndng phuang phap khoéng dat dugc mdc toi
thi€u chap nhan dugc mdc du phong xét nghiém
tuan thu chat ché cac quy dinh va quy trinh ky
thudt. Thai gian thuc hién nghién ciu rat ngan
nén nhém nghién cltu mdi chi ding lai & viéc
danh gia chat lugng PXN va hiéu nang phuacng
phap xét nghiém chua ti€n hanh can thiép va
danh gia lai va day ciing la nhirng ton tai phong
xét nghi€ém can dua vao khuyén nghi.

V. KET LUAN

Ung dung cdng cu Six sigma danh gia hiéu
nang phuong phap mot s6 xét nghiém hda sinh
tai Bénh vién Tim Ha No6i cho thdy gia tri sigma
cla cac xét nghiém hoa sinh la khac nhau va cé
su’ chénh léch gilra hai may phan tich, phan Ién
cac xét nghiém cb gia tri sigma I6n hon 3 (14/20
xét nghiém, chiém 70%) & ca hai mdc nong do
va cho két qua tudng ddng gilta hai mady phan
tich. Do vy c6 thé sir dung cong cu sigma dé

theo doi, danh gia hiéu nang cac xét nghiém,
ddng thdi 1a cdng cu hitu ich d€ so sanh hiéu
ndng gilta cac thiét bi phan tich xét nghiém, la
€A s6 cho PXN dam bao va cai tién chat lugng.
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Nghién c(u nhdm mo ta déc diém lém sang va
hinh théi t6n thuong viém da day & ngudi cao tudi tai
bénh vién |30 khoa. Phuong phap nghién clru: cat
ngang trén 166 bénh nhadn viém da day tUr thang
02/2021 dén 12/2021 Két qua nghién ciu cho thay
viém da day gdp nhleu nhat & nhom tudi tir 61 — 70
tudi. Tudi trung binh méc viém da day la 73,37 + 9,00
tudi. Gép nhleu G nir gigi hon nam gldl Cac trleu
chiing 1dm sang phd bién va thudng gap trong viém
da day la ¢ hai (72,3%), ¢ chua 67,5%. Hau hét cac
triéu chitng dau thugng vi, ndng terQng vi, chan an,
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