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ABSTRACT

Objective: Determine the internal quality control analysis ranges of some biochemical
tests based on an Al technology application model.

Subject and method: This retrospective study analyzed Internal Quality Control (IQC) and
External Quality Assessment (EQA) data of 10 clinical chemistry parameters, including:
Glucose, AST, ALT, GGT, Uric Acid, Urea, Creatinine, Cholesterol, HDL, and Triglycerides,
over a three-month period (March-May 2025) at the Department of Biochemistry, Le
Van Thinh Hospital, using the Atellica CH930 system. Data processing was performed
with Microsoft Excel for basic statistical calculations and Al Power Bl for dashboard
visualization, coefficient of variation (CV), bias, and Sigma metrics. The internal quality
control analytical ranges were determined based on Pedc and MaxE(Nuf).

Results: Among the evaluated assays, 6 out of 10 achieved (ALT, AST, Glucose, HDL-
Cholesterol, Triglycerid, Acid Uric) a Sigma level > 6, corresponding to an analytical run
size of 10,000 tests. One assay (Creatinine) demonstrated a Sigma level of 5, with a run
size of 400 tests. Two assays (Cholesterol, GGT) reached a Sigma level of 4, corresponding
to a run size of 333 tests. Notably, one assay (Urea) exhibited a Sigma level < 3, with the
analytical run size limited to only 28 tests.

Conclusion: This research demonstrated the potential of integrating artificial intelligence
into internal quality control, enhancing the accuracy of method performance evaluation
and enabling the determination of appropriate analytical ranges for individual assays.
The Al-based model represents a significant step aligned with the global trend of digital
transformation in healthcare, offering broad potential for application within laboratory
systems in Vietham and Worldwide.
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TOM TAT

Muc tiéu: Xac dinh khoang phan tich néi kiEm mot s6 xét nghiém hoa sinh dua trén mo
hinh &'ng dung cong nghé Al.

Paitugng va phuong phap nghién ctru: Nghién ctru hoi ctru dir liéu ndi kiém (IQC) va ngoai
kiém (EQA) cuia 10 thdng sé xét nghiém hoa sinh bao gom: Glucose, AST, ALT, GGT, Acid
Uric, Ure, Creatinine, Cholesterol, HDL-Cholesterol, Triglycerid trong 3 thang (3-5/2025)
tai Khoa Hoa sinh — Bénh vién L& Van Thinh trén hé théng Atellica CH930. DT liéu dugc xir
ly bang Excel - tinh to4n théng ké co ban va Al Power Bl - xay dung dashboard truc quan,
phan tich CVw%, Bias%, Sigma; xac dinh khoang phan tich ndi kiém dua trén Pedc va
MaxE(Nuf)..

K&t qua: 6/10 xét nghiém (ALT, AST, Glucose, HDL-Cholesterol, Triglycerid, Acid Uric) dat
muc hiéu nang “xudt sac”, khoang phan tich bang 10.000 xét nghiém. 1/10 xét nghiém
(Creatinine) dat mic hiéu nang “rat t6t”, khoang phan tich bang 400. 2/10 xét nghiém
(Cholesterol, GGT) c6 muc hiéu nang “tét”, khoang phan tich bang 333 xét nghiém. Co
1/10 xét nghiém (Urea) c6 murc hiéu nang “khong tét”, khoang phan tich gidi han con 28
xét nghiém.

Két ludn: Khoang tham chiéu cho céc chi s6 huyét hoc dugc thiét lap va danh gia tai bénh
vién Lé Van Thinh.

Tir khéa: Khoang phan tich noi kiém, Sigma, Power BI.

1. DAT VAN DE

Xét nghiém héa sinh gilr vai trd trung tdm trong chan
doan, diéu triva theo ddi bénh nhan, véikhoang 70%
quyét dinh lam sang dua trén két qua xét nghiém.
Tuy nhién, sai s c6 thé xay ra trong c4 ba giai doan
trudc, trong va sau xét nghiém, trong doé giai doan
trudc va sau chiém dén 49-73% va 18-47% tong sai
s6 [1]. Noi kiém truyén théng hién nay thudng dugc
thuc hién c8 dinh 24 gid/lan, dan dén nguy co bo sét
céc sai léch tam thdi, anh hudng dén do chinh xac
va an toan ngudi bénh. Trong bdi canh yéu cau ngay
cang cao vé chudn hda chét lugng xét nghiém theo
theo yéu cau cua BO Y té va tiéu chuén IS0, viéc ddi
mdi phuong phép kiém soat chat lugng la can thiét
[2],[3]. Tri tué nhan tao (Al) va cong cu phan tich dr
lieu Power Bl da dugc ching minh la cé kha nang

*Tac gia lién hé

nang cao hiéu qua giam sat, truc quan héa di¥liéu va
hé trg ra quyét dinh trong y hoc [4]. Pac biét, Al cho
phép xac dinh khoang phan tich ndi kiém dong, thay
thé cho gidi han tinh truyén théng, tir d6 phan anh
dung hiéu ndng cua ting xét nghiém. Xuat phat tir
thuc tién do, nghién cltu nay dugc thuc hién nham
danh gia hiéu nang mot s6 xét nghiém hda sinh va
xay dung mé hinh Al hd trg xac dinh khoang phéan
tich ndi kiém tai B&nh vién Lé Van Thinh.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét k& nghién ctru: Nghién clru mé ta cat
ngang.
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2.2. Dia diém va thoi gian nghién cttu: 3 thang (3-
5/2025) tai Khoa Héa sinh — Bénh vién Lé Van Thinh.

2.3. B6i tuong nghién ctru: 10 thong so xét nghiém
héa sinh. Mau néi kiém dong khé thuang mai (murc
2, muc 3) cha hang Randox, phan tich thudng quy
1 lan/24 gid tai 2 mic néng do. D liéu mau ngoai
kiém tir chuong trinh ngoai kiém chat lugng xét
nghiém Hda sinh.

2.4. C& mau, chon mau: Tat ca di liéu nodi kiém
(IQC) va ngoai kiém (EQA) 10 théng s8 xét nghiém
héa sinh.

2.5. Bién s6 nghién clru: Glucose, AST, ALT,
GGT, Acid Uric, Ure, Creatinine, Cholesterol,
HDL-Cholesterol, Triglycerid, diém Sigma, CV%,
muc hiéu nang, khoang phan tich.

2.6. Ky thuat, cdng cu va quy trinh thu thap sé liéu:
phéan tich chi s6 hé s6 bién thién (CVw%), dé chéch
(Bias%), diém Sigma theo cong thirc Sigma=((TEa%
- |Bias%]))/(CV%) x 100%.

2.7. X ly va phan tich sé liéu: D liéu dugc xir ly
bang Excel - tinh toan théng ké co ban va Al Power B
- xay dung dashboard truc quan, phan tich CVw%,
bias%, Sigma; xac dinh khoang phan tich noi kiém
dua trén Pedc va MaxE(Nuf).

2.8. Pao duc nghién ctru: Nghién clu tuan tha
cac nguyén tac, cac budc clia Hoi ddng dao dirc va
dugc suwchap thuan, phé duyét tai Quyét dinh s6 95/
HDPD-BVLVT clia H6i dong Pao dirc trong NCYSH
Cép co sd clia Bénh vién Lé Van Thinh.

C6 9/10 xét nghiém dat muic Sigma > 3 & ca 2 muc
noéng do. 1/10 xét nghiém (Urea) c6 Sigma < 3 & ca
2 muirc nong dé. O muirc néng do 2, gia tri Sigma nhd
nhat 2,65 (Urea), gia tri Sigma cao nhat 12,27 (Acid
Uric). & mtc ndng do 3, gia tri Sigma nho nhat 2,85
(Urea), gia tri Sigma cao nhat 12,59 (AST) (Bang 1 va
Hinh 1).

Piém Sigma va CVw (%)

2 3
Diém Sigma | CV_TB | Diém Sigma CV_TB

ALT 840 1.69 9.39 1.51
AST 10.79 1.73 12.59 1.48
CHOL 5.25 1.67 463 1.89
CREA 5.76 2.06 7.34 1.62
GGT 4.85 3.06 5.15 2.89
GLUC 9.22 0.87 7.16 1.12
HDL 9.71 2.93 8.68 3.28
TRIG 6.76 3.05 12.18 1.70
URE 2.65 1.40 2.85 1.31
URIC 12.27 1.25 11.23 1.36

Hinh 1. Hinh anh m6 phéng dashboard cta gia tri
Sigma va CVw% trung binh trong Power Bl

Bang 2. Phan loai mirc hiéu nang theo Sigma 10
xét nghiém héa sinh

3. KET QUA NGHIEN CcUU _
) L L, Sigma Sigma | \y via
3.1. Xéc dinh hiéu nang phuong phap cac xét | xgtnghiem lra | Muc hieu
nghiém hoéa sinh bang cong nghé Al j Mdac 2 | M@e3 | chon nang
Bang 1. Gia tri Sigma va CVw% :
trung binh 10 xét nghiém Héa sinh ALT 8,4 9,39 8,4 | Xuatsac
Mtrc do AST 10,79 | 12,59 | 10,79 | Xuat sac
Xét nghiém 2 3 CHOL 5,25 4,63 4,63 Tot
Diém Diém CREA 576 | 7,34 | 5,76 | R&ttét
sigma | CVTB | sigma | CVTB
GGT 4,85 5,15 4,85 Tot
ALT 8,40 1,69 9,39 1,51
AST 10,79 | 1,73 | 12,59 | 1,48 GLUC 9,22 7,16 7,16 | Xuatsac
CHOL 5,25 1,67 4,63 1,89 HDL 9,71 8,68 8,68 | Xuatsac
CREA 5,76 2,06 7,34 1,62 TRI 6,76 | 12,18 | 6,76 | Xuétsac
GGT 485 | 3,06 | 515 | 2,89 URE 2,65 | 2,85 | 2,65 |Khongtot
GLUC 9,22 0,87 7,16 1,12 URIC 12,27 | 11,23 | 11,23 | Xuat sac
HDL 9,71 2,93 8,68 3,28 Bang 2 cho thay 6/10 xét nghiém dat murc hiéu nang
“xuat sac” (ALT, AST, Glucose, HDL, Triglycerid, Acid
TRIG 6,76 | 3,056 | 12,18 | 1,70 Uric), 1/10 xét nghiém dat mlc hiéu nang “rat tét”
URE 2,65 1,40 2,85 1,31 (Creatinine), 2/10 xét nghiém dat mdc hiéu nang
“tot” (Cholesterol, GGT), 1/10 xét nghiém (Urea) dat
URIC 12,27 1 1,25 | 11,23 | 1,36 | mgc higu nang “ khéng tt” (Hinh 2).
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Hiéu nang

Tén xét | Diém Sigma Mdc dé | Hiéu ning

nghiém

ALT
ALT
AST
AST
CHOL
CHOL
CREA
CREA
GGT
GGT
GLUC
GLUC
HDL
HDL
TRIG
TRIG
URE
URE
URIC
URIC

8.40 Xudt sac

939 Xudt sac
10.79 Xuét sac
12.59 Xuét sac
5.25 R4t tot
463 T6t

5.76 R4t t6t
7.34 Xuat sic
485 T6t

5.15 Rt t6t

0.22 Xuat sac
7.16
9.71
8.68
6.76
12.18
2.65
2.85
12.27

11.23

Xust sac
Xué&t sac
Xudt sac
Xuat sic
Xudt sac
Khdng t6t
Khéng tot
Xuét sac

2
3
2
3
2
3
2
3
2
3
2
3
2
3
2
3
2
3
2
3

Xuat sac

Hinh 2. Hinh anh m6 phéng dashboard ctia phan
loai mirc hiéu nang 10 xét nghiém hdéa sinh trong

Power BI

3.2. Khoang phan tich néi kiém mot sd xét nghiém
héa sinh bang cong nghé Al

Bang 3. Khoang phan tich ctia 10 xét nghiém hda sinh

Xétnghiem | Pedc | MaxE(Nuf) p':";‘rﬁ?fh
ALT 1,00 | 0,01 10000
AST 1,00 | 0,01 10000
CHOL 0,90 | 0,30 333
CREA 0,92 | 0,25 400
GGT 0,90 | 0,30 333
GLUC 1,00 | 0,01 10000
HDL 1,00 | 0,01 10000
TRI 1,00 | 0,01 10000
URE 0,52 | 3,57 28
URIC 1,00 | 0,01 10000

Bang 3 cho thay c6 6/10 xét nghiém cé murc Sigma
> 6 (ALT, AST, Glucose, HDL, Triglycerid, Acid Uric)
khoang phan tich 10.000 xét nghiém. 1/10 xét ng-
hiém cé mic Sigma = 5 (Creatinine) khoang phan
tich 400 xét nghiém. 2/10 xét nghiém co6 Sigma =4
(Cholesterol, GGT) véi khoang phan tich bang 333
xét nghiém. 1/10 xét nghiém co6 Sigma < 3 (Urea)
khoang phan tich dugc thu hep dang ké chi con 28
xét nghiém (Hinh 3).

Alanine Aminotransferase [ sai.. L aur L ast L chou crea siuc e L ure L uric

Khoang PEd at Sigma e
phan tich | (Blank) (Blank) (Blank) (Blank) (Blank) (Blank) (Blank) (Blank) ‘
1.Slgma_1_355 25igma. 1.3 35ma i35 22 Res  ASMAlZSSNZ  SSomal2SsNA  GSKme 135225 Rds.  7.Sigma 13522 Rds.  6Sqme13s 225 Rs 30 1,00
10.000 CVw (%) TEa (%)  BiasTB (%) theothing  Bias TB (%)
Thang | ALT | AST | CHOL | CREA | GGT | GLUC HDL | TRIG | URE  URIC Tén xét  TEa Tén xét 3 4 5 Tén xét  Bias TB (%)
Hiéu néng 2 155 106 267 224 m 092 369 - 123 1,18 ALT 2000  ALT |539 1511060  ALT 5,83
Tén xét | Diém Sigma| Mic | Higu ning 3190 202| 270| 195 273 145 JMEB] 227 |1.62| 145 AST 2000 AST 121 204 067  AST 131
: . | s o 04 CHOL | 1000 CHOL |094 173 110 CHOL 125
Dohi¥m ndng d¢ 2 [184 24117105 219 174 084 243 253 157 130] CREA 1500 CREA |139 170| 627  CREA 312
ALT 840 2 Xudt sic 3121 134 156 139 222 083 258 130 107 157 GGT 2211 GGT  |857 68 632 GG 7,25
AST 1079 2 Xudt sic ) 05 | GUC | 1000 GLUC [537 027| 030 GLUC 198
CHOL 525 2 Rét tst > [As77a s 7 800 0Es 2ee 231 a BT HDL 3000  HDL  |144 143 163  HDL 150
CREA 576 2 Rét tot 3 | 140 107, 130 151,371 087 272 143 121 107 TRG 25,00 TRIG 211 668 | 425 TRIG 435
GGT 485 2 Tét URE 900 URE  |819 163| 601  URE 528
GLUC 922 2 Xuat sic Diém Sigma va CVw (%) URIC 1700 URIC 063 090 356 URIC 1,70
::‘; :;; 5 ::;: :i Bias TB (%) va Piem Sigma @5um of 1.Pe... ®Sum of 2. @Sum of 3, »
URE 265 2 Khng tét 2 it nghigm ’ &
URIC 12,27 2 Xudt sa‘.c . i % To
ALT 939 3 Xuat sic ALT 1,69 AST ‘ £
AST 12,59 3 Xuftsbc AT 10,79 173 12,59 148 HO 2 P 3
CHOL 463 3 T6t CHOL 525 167 4,63 1,89 REA ;-: 7@ @
CREA 7.34 3 Xuitsic  CREA | 576 2.06 7.34 162 3t £ Q’ e
GGT 515 3 RittSt  GGT 485 3,06 5,15 2.89 . & 3’@ <
GLUC 7.16 3 Xuftse  GLUC 9,22 0,87 7,16 112 g &
HDL 868 3 Xuitsic  HDL 97 293 868 328 o e s
TRIG 1218 3 Xuitsi  TRIG 6.76 3,05 12,18 i) [ 5
URE 285 3 Khéng t6t  URE 265 1.40 285 131 ok LA Sl :
URIC 123 3 Xuitséc  URIC 1227 125 123 136 Bias T8 (%) Sigma

Hinh 3. Hinh mé phéng dashboard két qua nghién ctu trién khai mé hinh céng nghé Al trong xac dinh
khoang phan tich ndi kiém chat lwgng xét nghiém Héa sinh tai Bénh vién Lé Van Thinh
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4. BAN LUAN

Nghién ctru sir dung TEa theo ngudn CLIA vai gia tri
TEa (& 9,0 d6i v&i xét nghiém Urea diém Sigma thu
dugc & ca hai mirc nong dod ndi kiém déu dudi 3. Két
qua nghién clru tuong dong vdéi két quéa nghién clu
clia Gyorfi I. va cong su (2021) khi so sanh phuong
phap xét nghiém gilra may phéan tich héa sinh
Atellica CH 930 vé&i Cobas 6000 c501 va Architect
ci4100, Cac xét nghiém trén may Atellica CH 930
dat mic hiéu ndng “chdp nhan duoc” dén “xust sadc”
theo ngudn TEa clia CLIA cho tat cé céac xét nghiém,
ngoai trir Urea dat muc hiéu nang “khéng tét” (murc
ndéng do 2 va 3) [5]. Tuy nhién, diém ndi bat & nghién
cltu nay khong chi dirng lai & viéc danh gia so sanh
murc hiéu nang clia cac xét nghiém moét cach thong
thuong la dua vao QC truyén théng, st dung cac
thuét toan ca ban tinh toéan céc gia trithong ké ma la
ng dung cong nghé Al vao hé thong QC thong minh
nhadm muc dich kiém so4t l6i ciing nhu du doan céc
canh bdo sdm cho hé théng, va day cling la xu hudng
cua thé gidi néi chung va Viét nam néi riéng. Cu thé
trén thé gidi ciing da c6é nhirng nghién cttu budc dau
ti€p can Ung dung cong nghé Al vao kiém soat chat
lugng thong minh. Cac hé théng quan ly chat lugng
théng minh nhu Intelligent Quality Management 2
(iIQM 2) da chirng minh kha nang nang cao dang ké
dd chinh xac va d6 dung trong phan tich xét nghiém,
dac biét & cac thong sé khi mau déng mach. Nghién
clu Tang H. va cong su (2025) “Danh gia hiéu nang
phan tich cta hé théng quan ly chat lugng thong
minh trén may phan tich khi mau” cho thay iQM 2
gilp duy tri gia tri Sigma trung binh cao hon so v&i
ché& dd QC truyén théng, nhd co ché giam sat theo
thdi gian thuc va nhan dién mau dé phat hién, dong
thai ty dong diéu chinh 16i ngay khi xay ra. Kha nang
phat hién 16i va riiro sém la mot wu diém néi bat cla
Altrong QC. Changhan, hé th6ng GEM Premier 5000
sir dung iQM 2 da ghi nhan kha nang phat hién 16i
trong khoang 1,46% mau bénh pham, bao gom céac
tinh huéng phurc tap nhu 16i hap thu, cuc mau déng
vi thé hay nhiéu tir chat la [6].

Khoang phan tich & s& lugng mau bénh nhan téi
da c6 thé dugc phan tich gilra hai lan noi kiém lién
ti€p. Néu khoang phan tich dai, nguy co két qua
sai khong phat hién dugc sé tang. K&t qua nghién
clru nay cho thay 6/10 xét nghiém c6é mic Sigma >
6 (ALT, AST, Glucose, HDL, Triglycerid, Acid Uric),
dat hiéu nang “xuat sac”, vdi mic hiéu nang nay, xét
nghiém co xac suét xay ra l6i rat thap, chi khoang
3,4 16i/1 triéu xét nghiém. Do d6, khodng phan tich
dugc md rong dang ké, lén dén 10.000 xét nghiém
gitra hai lan néi kiém. Diéu nay phan anh kha nang
kiém soat t6t sai s& ngau nhién va hé théng, dong
thdi gidp giam tan suét ndi kiém, tiét kiém chi phi
va thoi gian van hanh ma van duy tri d6 tin cay cla
két qua xét nghiém. 1/10 xét nghiém cé muirc Sigma
= 5 (Creatinine), dat mdc hiéu nang “rat tot”, trong
trong hop nay khoang phan tich phu hgp la 400 xét

nghiém, 2/10 xét nghiém cé Sigma = 4 (Cholesterol,
GGT), dat muc hiéu nang “t6t”, véi khoang phan tich
bang 333 xét nghiém. Tai mlc nay, rdi ro khdng phat
hién duoc 16i hé théng hoac sai s6 tdng lén néu kiém
soat chéat lugng khoéng dd chat. Vi vay, cac xét ng-
hiém nhdm nay can ap dung chién lugc kiém soat
nghiém ngat hon, chang han tdng s mic QC, ap
dung k&t hgp nhiéu quy tidc Westgard va theo doi
sat bién dong hang ngay clia QC dé ngan chan Lbi
tich lGy. 1/10 xét nghiém cé Sigma < 3 (Urea), dat
muc hiéu nang “khong tot”, trong trudng hgp nay
khoang phan tich dugc thu hep dang ké, chi con 28
xét nghiém, cho thay xét nghiém co xac suat sai sot
cao, kha nang phat hién 16i thdp va can noi kiém rat
chat. K&t qua clia nghién ctru tuong dong véi nghién
clru clia Peng S.Q. va cong su (2021), vdi két qua xét
nghiém Ca, Cl cé mic Sigma < 3 ap dung khoang
phan tich bang 45. C4ac xét nghiém c6 Sigma =4 ¢c6
khoang phan tich bang 200. Céc xét nghiém c6 murc
Sigma =5 4p dung khoang phan tich bang 450. Cac
xét nghiém cé murc Sigma cao (> 6) dugc ap dung
khodng phan tich bang 1000 [7]. Hién nay, tai Viét
Nam viéc trién khai i'ng dung céng nghé Al vao céng
tac kiém soéat chat lugng chua nhiéu va day clng
la mot trong nhirng nghién cru dau tién ma nhom
tac gia nghién clru va ing dung thuc té tai bénh vién
V@i hi vong giam ganh nang giam sat hé théng chat
lugng cho phong xét nghiém va tur do giup phong xét
nghiém tap trung nguon lu'c vao cac xét nghiém it én
dinh nham ti&t kiém chi phi ngudn luc va thoi gian.
Hiéu qua cua viéc ing dung cong nghé Al cling da
dugc chirng minh bang cac mé hinh da dugc trién
khai & mét s6 nghién cru nhu: Nghién ciru Dong X.
va cong su (2024) véi két qua mo hinh Al-PBRTQC
ching minh 1a hiéu qua hon so vdi PBRTQC truyén
thong [8]. Thay vi dwa hoan toan vao ngudng QC co
dinh, AI-PBRTQC &p dung céac ky thuat hoc may dé
tw dong liwa chon théng s6 QC t8i uu, chang han nhu
xac dinh pham vi loai trir di liéu. Nho vay, hé théng
dat dugc do chinh xac cao hon va ty lé duong tinh
gia thap han trong phat hién sai léch. AI-PBRTQC
cho thay do nhay vuot trdi trong nhan dién sai léch
hiéu chuén hoac xu hudng phan tich so v6i IQC dinh
ky. Tham chi, AI-PBRTQC con cé kha nang phat hién
céc rui ro chét lugng lién quan dén thudc thir (thoi
gian m& nap, thay déi 16 hodc nha san xuét), va dac
biét van duy tri hiéu qua cao ngay ca vdi s6 lugng
mau bénh nhan nho [8].

5. KET LUAN

Théng qua phan tich dit liéu ndi kiém va ngoai kiém
trong 3 thang, nghién cttu cho thay kha nang danh
gia hiéu nang phuong phap xét nghiém moét cach
chinh xac, nhanh chéng va cé hé théng véi sy hd
trg ctia mé hinh Al. D& liéu dashboard cho thay
Al da dat dugc budc tién dang ké trong viéc phéan
tich hiéu nang va xac dinh khoang phan tich noi

2 Crossrefd 19 “
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kiém. Trong dd, 6/10 xét nghiém (ALT, AST, Glucose,
HDL-Cholesterol, Triglycerid, Acid Uric) dat muc
Sigma > 6 muc hiéu ndng “xuat sic”, khoang phan
tich bang 10.000 xét nghiém; 1/10 xét nghiém
(Creatinine) dat muirc Sigma = 5 murc hiéu nang “rat
t6t”, khodng phan tich bang 400; 2/10 xét nghiém
(Cholesterol, GGT) cé muc Sigma =4 mdc hiéu nang
“t8t” vdi khoang phan tich bang 333 xét nghiém;
1/10 xét nghiém (Urea) cé muc Sigma < 3 muc hiéu
nang “khong tot” khoang phan tich gigi han con 28
xét nghiém.

Nghién clru da xay dung dugc khoang phan tich
ndi kiém cho tirng xét nghiém duya trén thang diém
Sigma va cong nghé Al, khoang phan tich néi kiém
dugc xac dinh chinh xac va linh hoat hon. Nghién
cltu da ching minh tiém nang ctia viéc tich hgp cong
nghé Al vao kiém soat chat lugng néi kiém, tang do
chinh xac trong danh gia hiéu nang phuong phap
va xac dinh khoang phan tich phu hgp cho tirng xét
nghiém. M6 hinh Al la budc tién phu hgp vdi xu
hudng chuyén déi s6 y t&, md ra tiem nang ng dung
réng rai trong hé thdng xét nghiém tai Viét Nam noi
riéng va Thé gidi ndi chung.

LOI CAM ON

Nghién clu nay dugc tai trg bdi Truong Dai hoc
Nguyén T4t Thanh, Thanh phd H® Chi Minh, Viét
Nam.
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