VIETNAM MEDICAL JOURNAL N°2 - JULY - 2022

8. Bui Minh Thu and Nguyen Tién Dung, Thyc
trang suy dinh duBng tré em dudi 5 tudi ¢ huyen
Cao Ldc, Lang Son. Tap Chi Khoa Hoc Cong Nghé,
2011. 89(1) p. 215-220.

9. Tran Quang Trung, Thuc trang suy dinh dugng
thap coi va hiéu qua can thiép cai thién khau phan
3n cho tré dudi 5 tudi viing ven bién Tién Hai, Thai

Binh. Luan an tién si chuyén nganh Y t€ cong
cong, 2014.

10. Nguyen Thi Huan, Thuc trang suy dinh duGng
va mot s6 yeu td lién quan & tré dudi 5 tudi tai xa
Bao Khé, thanh ph6é Hung Yén, tinh Hung Yeén.
Khoa Iuén tot nghiép bac si Y hoc du phong, Dai
hoc Y Hai Phong, 2013: p. 38-40.

AP DUNG Ti LE CHI SO MUC TIEU CHAT LUQ'NG PE PANH GIA
HE THONG QUAN LY CHAT LUO'NG XET NGHIEM HbA1c
TREN MAY TOSOH HPLC-723G11
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TOM TAT

Pat van dé: Xét nghiém Hemoglobln Alc (HbAlc)
dong vai trd quan trong trong chan doan va quan Iy
cla bénh dai thao derng Két qua xét nghlem tin cay
la muc tiéu chinh cla cac phong xét nghiém Y hoc.
Thang do Sigma la mot cong cu quan trong dé danh
g|a cac sai sO trong kiém soat chat lugng cla hé thong
phong th| nghlem bang cach két hop do chéch, do
chinh xac va téng sai s6 cho phep (TEa) i 1é ch| sO
muc tleu chat lugng (QGI) la mot thong s6 mdi sé chi
ra 16i ndm & do ding hay do 1ap lai lién quan dén muc
tiéu chat lugng. Muc dich: Muc dich nghién cltu clia
chiing téi la_danh gid chat lugng xét ngh‘ié_m HbA1c
tren may phan tich TOSOH HPLC-723G11 bang ti I€ chi
s6 muc tiéu chat lugng. Phudng phap: nghién ciu
héi clru, dit liéu ndi kifm can thiét cho ngh|en ciru
dugc thu thap tir thang 7 ndm 2020 den thang 6 nam
2021. G|a tri bias (d6 chéch), chi s8 dd 1&ch chudn
(SDI) va hé s6 bién thién (CV) dudc thu thap tor két
qua ndi kiém hang thang 6% 3 tong sai s6 toan bd
cho phép (NGSP) QGI ciing dugc tinh khi thang do
sigma <4 theo cong thirc “Blas%/ 1,5xCV%". Két qua:
Sigma cho ndi kiém tra ndng dd 1o hiéu suat phan
tich c6 thé chdp nhan dudc véi thang do sigma tir 3
dén 6, trong doé 7 thang c6 thang do tir 3 dén 4. Dai
VGi nong do 2, tat ca cac thong s6 déu dat dugc Six
sigma vGi thang do I6n han 6, dat mu’c dang cap. Ty
I€ QGI chi ra rang trong bay thang ndi kiém tra nong
d6 1 c6 thang do sigma tir 3 dén 4, van dé chinh 13 &
do lap lai (QGI <0,8) ngoai trir théng 7 nam 2020,
thang 11 nam 2020, thang 6 nam 2021 van dé & ca do
dung va d6 13p (0,8< QGI < 1,2). K&t luan: Trong
ngh|en cfu clia chung toi, xét nghlem HbA1c phu hgp
véi muc sigma cua qua trinh xét nghiém dua theo két
qua ndi kiém va cling dudc danh gia Ia thuan Igi khi
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xem xet hiéu suat phong xét nghlem Trén cd sG cac
chi s6 thang do sigma va QGI, c thé két luan HbAlc
trén TOSOH HPLC-723G11 c6 thé dat dugc hiéu sudt
tot va can dleu chinh trong quy trinh kiém soat chét
lugng dua vao QGI.

Td khoa: Chi s6 muc tiéu chat lugng, do chéch,
Six Sigma, TOSOH HPLC-723G11, t3ng sai s6 toan bo
cho phép

SUMMARY
APPLICATION OF QUALITY GOAL INDEX
RATIO FOR EVALUATION THE QUALITY
SYSTEM OF HbA1C ON TOSOH HPLC-

723G11 ANALYZER

Background: Hemoglobin Alc (HbAlc) it plays a
major role in diagnosing and managing diabetes.
Reliable results are the primary goals of medical
laboratories. Sigma metrics is an important tool to
evaluate the errors in quality control of laboratory
systemby combining bias, precision, and total
allowable error (TEa). Quality goal index (QGI) is a
newer parameter to represent the relative extent to
which both bias and precision meet their respective
quality goals. Objects: The aim of our study was to
apply the QGI to evaluate the analytical performance
of HbAlc on TOSOH HPLC-723G11 analyzer based on
intenal quality control (IQC) data. Methods: this is a
retrospective study, two levels of controls of HbAlc
were run on a TOSOH HPLC-723G11 analyzer. Data
were extracted over a period of 11 months, between
July 2020 and June 2021. For Bias CV%, and SD,
values that the firm provided from IQC results. 6%
were basis for the allowed total error values (NGSP).
Monthly process sigma level and QGI were calculated
subsequently. Results: The sigma metrics for internal
quality control level 1 meet acceptable performance
with sigma metrics between 3 and 6, of which 7
months had metrics between 3 and 4 . For level 2, all
of months achieved six sigma with metrics 6, which
showed excellent world class performance. The QGI
indicated that seven months of level 1 had sigma scale
between 3 and 6, the main problem was imprecision
(QGI<0.8) except in July-2020, November-2020, June-
2021 showed both imprecision and inaccuracy (0.8<
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QGI =< 1.2). Conclusions: In our study it was
observed that HbAlc test is in conformity with the
process sigma levels according to IQC and it was also
evaluated as favorable considering our laboratory
performance. On the basis of sigma metrics and QGI,
it may be concluded HbAlc on TOSOH HPLC-723G11
was able to achieve good performance and required
modification in quality control procedure as their QGI.
Key words: Sigma; Quality goal index; Bias;
Coefficient of variation; TOSOH HPLC-723G11

I. DAT VAN DE

HbAlc la mét xét nghiém phd bién dé theo
doi ndng do dudng huyét dai han va danh gia
hiéu qua diéu tri. Hiép hoi Dai thao dudng Hoa
Ky (ADA) da khuyén cdo rang HbAlc > 6,5% la
tiéu chi quan trong dé€ chan doan bénh Pai thao
dudng va giam HbAlc xuéng <7% c6 thé lam
gidm cac bién chiing vi mach cta bénh Dai thao
dudng. Do vai trd quan trong trong chan doan va
diéu tri ca bénh Dai thdao dudng, diéu quan
trong la phai cai thién do tin cdy cla xét nghiém
HbA1c®,

D& cung cép cho 1am sang nhitng két qua xét
nghiém chinh xac, phong xét nghiém can thiét
I3p va duy tri mét cg ché quan ly chat lugng tot.
Qua trinh xét nghiém gém ba giai doan: tién
phan tich, phan tich va hau phan tich. Sai s6 ¢
thé xay ra & bt ky giai doan ndo. Sai s trong
xét nghiém co thé hiéu la bt ky sai sét nao hodc
la d6 chéch cla két qua so vdi gid tri thuc. Noi
kifm tra chat lugng xét nghiém goi tat la ndi
kifm (Internal Quality Control-IQC) va ngoai
kiém tra chat lugng xét nghiém got tdt 13 ngoai
kiém (External Quality Assurance Service-EQAS)
hién dang dugc sir dung dé duy tri d6 ding va
do Iap lai cia cac xét nghiém. Tuy nhién, noi
kiém va ngoal k|em cling khong thé phat hién ra
dudc hét cac 16i trong qua trinh phan tich nén
can cé thém cdng cu quan ly nhu Six Sigma dé
dam bao chat lugng xét nghlem Giad tri Six
Sigma chi ra bao nhiéu 16i c6 thé xay ra, diém
Six Sigma cang cao thi it 16i xay ra han. Gia tri
sigma <3 la dau hiéu cla xét nghiém khong dat
chat lugng, trong khi mot xét nghiém co chat
lugng tot khi gia tri sigma> 3. Gia tri sigma tur 6
trd 1én cho biét xét nghiém dé dat dang cap thé
gIO'I D& cai tién chéat Iu’dng cho cac xét nghlem
nay, chung ta can hiéu rd nguyen nhan cla cac
16i c6 th€ méc phai, ti 1& chi s muc tiéu chat
Ierng (Quality goal index-QGI) sé chi ra I6i ndm
G do dung hay do 13p lai lién quan dén muc tiéu
chét lugng@®). QGI dugc st dung d€ phén tich ly
do thang diém sigma cla cac xét nghiém thap

HbAlc la mét xét nghiém rat thudng dugc
thuc hién tai khoa xét nghiém bénh vién dai hoc

Y dugc TP. H6 Chi Minh. Nguyén tac xét nghiém
HbA1lc trén hé thong TOSOH HPLC-723G11 dua
trén trao dGi cation pha ddo ngudc sic ky léng
cao ap (HPLC: high performance liquid
chromatography). Trong nghién cfu nay, ching
toi da danh gia chat lugng HbAlc trén may
TOSOH HPLC-7231G11 dua vao ti s6 muc tiéu
chét lugng dugc toan tir két qua ndi kiém cd
thang diém sigma < 4.

Il. DOl TUQONG VA PHU'ONG PHAP NGHIEN CU'U

Pay la nghién clru hoi ctu, dudc thuc hién tai
Khoa Xét Nghiém— Bénh vién Pai hoc Y Dugc
Thanh ph6 H6 Chi Minh. DI liéu dugc trich xuat
tir thang 7/2020 dén 6/2021. Dir liéu thu thap
bao gbm: gia tri ndi kiém tra (IQC) - gia tri bién
thién (CV%) va bias trong 11 thang, tong sai sd
toan bo cho phép (TEa) cua xét nghiém HbAlc.
Nghién cltu dugc thuc hién trén hé théng TOSOH
HPLC-723G11 duya trén trao doi cation pha dao
ngugc sac ky Iong cao ap.

Mau ndi kifm HbAlc dugc phan tich & hai nong
d6 khac nhau (IQC1-IQC2). Quy Iuat Westgard
ducgc ap dung dé xem xét két qua ndi kiém.

Két qua noi_ klem nam ngoai pham vi chap
nhan dugc do I6i ngdu nhién (nhan vién sir dung
sai vat liéu kiém tra chat lugng, nham 1an giira
mau binh thudng va bénh ly, st dung vat liéu
dugc luu trlr qua 1au, v.v.) khong dugdc dua vao
nghién clu cla chdng toi.

Cac bién so va chi s6 trong nghién ciru.
S8 liéu dudc xUr ly bang Microsoft Excel 2010. Gia
tri trung binh (Mean), dd |éch chuén (SD) va hé
sO bién thién (CV) da dudc tinh tir dir liéu noi
kiém trong khoang thdi gian mudi mdt thang.

Gia tri Six Sigma dudgc tinh theo cong thic:

Sigma = (TEa% - Bias%)/CV%

Néu gia tri Six Sigma > 6, tir 3 dén 6, va < 3
dugc danh gid lan lugt la dang cap, tét va khéng
thé chdp nhéan

Tong sai s6 toan bd cho phép (TEa): Su
bién thién t&i da cd thé chdp nhan dugc cia mdt
két qua xét nghiém so vdi gia tri ding ma khong
lam anh hudng dén y nghia Iam sang cla két
qua xét nghiém. Trong nghién clu cla chung
t6i, giad tri TEa dudc cung cap bdi Chuang trinh
titu chudn hda Glycohemoglobin quéc gia
(National  Glycohemoglobin  Standardization
Program-NGSP) la 6%

Do chéch (bias) la sy khac biét gilra két qua
mong dgi va két qua cia phong xét nghiém va
dudgc tinh theo céng thirc:

Bias(IQC): Bias (%)=(Our mean - target
mean)/(target mean) x 100.
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CV (hé so6 bién thién) dugc tinh theo cong
thdc: CV=SD/Mean x 100

Chi s& muc tiéu chat lugng chi s6 QGI thé
hién mot cach tuong déi d6 dung va do 13p lai
dap Ung cho cac muc tiéu chat lugng. Chi s6
dugc dung dé phéan tich van dé 1a do dd ding
hay do 13p lai hodc ca hai. Ti 1é QGI dugc tinh
theo cong thirc: QGI=Bias/1.5xCV

Thuc hién tinh ti 1€ QGI khi cac xét nghiém
dugc danh gia la khéng dat theo thang diém Six
Sigma.Trong nghién cru nay, ching t6i tinh QGI
khi thang do Sigma <4. Gia tri QGI <0,8 chi ra
rdng d6 13p lai cla xét nghiém can dugc cai
thién. Gia tri QGI> 1,2 chi ra d0 ding cua xét
nghiém can dugc cai thién va cac giad tri 0,8<
QGI < 1,2 cho thdy rang ca d6 ding va do I3p lai
can dugc cai thién®),

Pao dirc nghién ciru. Nghién clru thuc hién
vi_muc dich khoa hoc. Vat liéu sir dung la cac
mau ndi kiém, khdng phai la cdc mau bénh pham.

Il. KET QUA NGHIEN cU'U

M3u ndi kiém HbAlc dugc phan tich & hai
nong do khac nhau (IQC1-IQC2). Gia tri trung
binh &n dinh (target mean) cho ndi ki€ém néng dd
1 13 5.1% va ndi kim ndng dd 2 1a 10,3%. CV
ndi kiém tich Ily hang thang déu <2%. Hang
thang, phong xét nghiém déu thuc hién ngoai
ki€m HbA1c theo RIQAS. Céc chi s6 thdng ké SD,
CV, bias tir dif liéu ndi kiEm dudc thé hién trong
bang 1 va bang 2.

Gia tri Six Sigma cua qua trinh phan tich dugc
thé hién trong bang 2. No6i kiém HbAlc ndng do
1, gid tri six Sigma nam trong khoang ttr 3-6. NOi
ki€ém HbAlc ndng dd 2, gia tri Six Sigma da phan
>6. Cac két qua ndi kiém c6 Six Sigma nho hon 4
thi ti 1& muc tiéu chat lugng ciing dugc tinh dé
xac dinh nguyén nhan gay l6i. O cac thang
7/2020, thang 11/2020 va thang 6/2021 QGI
nam trong khoang 0,8-1,2 cd nghia la can cai
thiénd do lap va do dung. Con cac thang 8/2020,
2/2021, 4/2021 c6 QGI < 0,8 c6 nghia la can cai
thién & do lap.

Bang 1. Két qud bias, CV, Six Sigma vé QGI cua mau ndi kiém HbA1c ndng do 1

HbAlc (%)-IQC1 | Bias% CV% Sigma QGI Van dée
Thang 7/2020 1,66 0,79 3,14 0,87 D6 13p lai va db ddng
Thang 8/2020 1,66 0,79 3,14 0,61 P4 13p lai
Thang 9/2020 1,32 0,19 4,40 0,17 Khong
Thang 10/2020 1.7 0 3.52 0 Khong
Thang 11/2020 1,6 0,9 3,18 0,96 D6 13p lai va db ddng
Thang 12/2020 0,9 1,96 4,48 1,17 Khong
Thang 1/2021 1,1 0 5,45 0 Khong
Thang 2/2021 1.7 0 3.52 0 D6 13p lai
Thang 3/2021 1,5 0 4 0 Khong
Thang 4/2021 1,7 0 3,52 0 Do lap lai
Thang 5/2021 1.1 0 5.45 0 Khong
Thang 6/2021 1,66 0,79 3,14 0,87 DG 13p lai va db dung

IQC1: ndi kiEm ndng d6 1; IQC2: ndi kiEm ndng dd 2; QGI: chi s6 muc tiéu chat lugng
Bang 2. Két qua bias, CV, Six Sigma va QGI cua mau ndi kiém HbA1c nong do 1

HbA1c (%)-IQC2 Bias% CV% Sigma QGI Van dé
Thang 7/2020 0,83 0,19 6,99 0,1 Khong
Thang 8/2020 0,49 0,1 12,04 0,03 Khong
Thang 9/2020 0,8 0,29 7,12 0,16 Khong
Thang 10/2020 0.8 0 7.5 0 Khéng
Thang 11/2020 0,8 0 7,5 0 Khéng
Thang 12/2020 0,9 0,97 5,58 0,58 Khong
Théang 1/2021 0,7 0 8,57 0 Khong
Thang 2/2021 0.8 0.97 6.28 0,51 Khong
Thang 3/2021 1,0 0,29 6,29 0,19 Khong
Thang 4/2021 0,9 0,29 6,99 0,17 Khong
Thang 5/2021 0.8 0 7.5 0 Khong
Thang 6/2021 0,83 0,19 6,99 0,1 Khong

IQC1: ndi kiem nong do 1; IQC2: ndi ki€m ndng do 2; QGI: chi s6 muc tiéu chat lugng

IV. BAN LUAN
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NOi kim dam bao hé théng phan tich theo
ddi lién tuc muc dich dé kiém tra xem két qua
xét nghiém ¢ dang tin cdy dé tra két qua cho
bénh nhan va bac si 1dm sang. Ngoai kiém lién
quan dén danh gid viéc thuc hién xét nghiém
thdng qua so sanh lién phong va dugc giam sat
bdi mét don vi doc lap. SO 10i trong giai doan
phén tich khdng thé dugc danh gid bang ndi
kifm va ngoai kifm nhung cé thé dugc dinh
lugng bang thang do Sigma”. Trong nghién clru
kéo dai mudi mot thdng thang nay, ndi ki€ém
HbAlc ndng dd 1 cho thdy sigma ndm trong
khoang 3-6 trong dé cé bay thang thang do
sigma nam trong khoang 3-4. Noi kiém HbAlc
nong do 2 cho thdy sigma déu Ién haon 6. biéu
nay chfng minh ndi kiém HbAlc c6 dd 13p tét &
nong do 2 nhung can cai thién & nong do 1.

Céc bién thé trong gid tri sigma gilta nghién
c(tu cla chung t6i va nhirng nghién ciu khac co
thé 13 do su’ khac biét trong phuong phap luén,
dung cu dugc si dung, vat liéu kiém tra chat
lugng dugc st dung, cac diéu kién tién phan tich
va phan tich®19, Ching t6i da tinh toan QGI cho
cac thang cb sigma <4 & ndi kifm ndng do 1
tugng ng vdi cac gia tri sigma khac nhau va xac
dinh cac bién phdp uu tién d€ cai tién chét
lugng. Khi QGI nho hon 0,8 d0 13p cla xét
nghiém nén dugc cai thién. Khi QGI ndm trong
khoang 0,8 dén 1,2 cho thay nén uu tién cai
thién do 13p cling nhu d6 ding. Nguyén tac dudc
dé xudt cho viéc chon cac quy tdc Westgard va
cac cap do IQC dudc xur ly doi véi Sigma cé
thang do 3—4 (hiéu sudt kém) nhu sau: si dung
hai ndng dd kiém soat hai [an méi ngay va theo
déi cac quy luat Westgard: 1-3s, 2-2s, R4s va 4s.
Ngoai ra, can chi y dao tao (chuén bi thudc thur,
hoan nguyén vat liéu ndi ki€ém, bao tri mdy mdc)
va danh gid nang luc dinh ky déi v&i nhan vién
nhan vién phong thi nghiém dé cai thién gia tri
sigma thdp. Hon nifa, quy trinh xét nghiém
chudn cing nén viét lai theo cach dan gian hon.

Nghién ctu nay c6 thé ho trg cac phong thi
nghiém cé thém Iua chon cho ké hoach cla cai
tién chat lugng. Nhan vién phong thi nghiém cé
thé st dung nhitng céng cu nay dé gilp ho Iua
chon cac san phadm chat lugng cao, gop phan
nang cao chat lugng cham séc siic khée cho
ngudi bénh. K&t qua la van hanh thiét bi hiéu
qua hon, quy trinh lam viéc trong phong thi
nghiém dugc t6i uvu hoa hon va két qua xét

nghiém dang tin cay hon, cudi cung gilp bac si
l&m sang chan doan va diéu tri bénh nhan t6t han.

V. KET LUAN

Giai doan phan tich HbAlc tai khoa xét
nghiém cua chdng toi dat hiéu suat t6t vdi gia tri
Six Sigma tur 3-6. Viéc ap dung thang do Six
Sigma dé danh gid chét lugng giai doan phan
tich kha hitu ich dé& dua vao dir liéu ndi kiém va
ngoai kiém. Ngoai ra, Six sigma con cho phép so
sanh hiéu suat gilfta cac cac phong xét nghiém
trén khdp thé gidi bang cach cung cap tiéu chi
chung cho hiéu sudt trong phong xét nghiém. Vé
Ung dung QGI cho cac thang cd thanh do sigma
nho hon 4, van dé dugc xac dinh chu yéu la do
Idap. Do do, phan tich sG liéu sigma cung cap
diém tham chiéu dé xay dung k& hoach ndi kiém
va danh gia hiéu suat phong xét nghiém.

Cam on. Nhém nghién ciu tran trong_cam
dn Pai hoc Y Dugc Tp. HO Chi Minh da ho trg
kinh phi d& ching téi thuc hién nghién ctu nay.
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