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PANH GIA PO KHONG PAM BAO PO XET NGHIEM HBA1C
TAI BENH VIEN VIET PHAP HA NOI NAM 2025

TOM TAT

Muc tiéu: Xac dinh d6 khong dam bao do theo
phuong phap top-down xét nghiém HbALC tai Bénh
vién Viét Phap Ha NOi nam 2025. Phuang phap
nghién ciru: Nghlen clru dugc thiét k& theo phudng
phap thuc nghlem ung dung, trién khai tai Bénh vién
Viét Phap Ha Noi. DIt I|eu noi kiém tir thang 04/2025-
07/2025 va ngoai kiém  tir thang 02/2025- 07/2025
dugc thu thap dé tinh toan do khong dam bao do md
rong (V) theo huéng dan cua CLSI EP29-A. Két qua:
D0 khdng dam bao do md rong cla xét nghiém HbA1c
la 4,57%. DO khong dam bado do (PKDBD) cla xet
nghlem HbAlc ndm trong khoang chap nhan cla
DKDBD t&i da cho phép theo tiéu chuin cua RiliBAK
(6,1%) nhung khong dat theo tiéu chuan cla EFLM
(1, 8%) va CLIA (3,7%). BKDBD mad rong cla xet
nghlem Hbalc cao han sai s6 tong (TE) la 4 ,49% va
sai cho téng cho phep TEa theo tiéu chuén cla Ricos
va EFLM nhung thap hon sai sO tong cho phep TEa
theo cong b6 cla CLIA (8,0%). K&t ludn: Xét nghiém
HbAlc co do khong dam bao do dat theo tleu chuan
RiliBAK (Du’c) dé phuc vu cho hoat dong 1am sang, tuy
nhién can cai thién nang cao chat lugng @& dap Lrng
dugc tiéu chudn cla EFLM va CLIA. T& khod: do
khéng dam bao do, phudng phéap top-down, CLSI
EP29-A, xét nghiém HbA1c, ISO 15189.

SUMMARY
MEASUREMENT UNCERTAINTY OF HbA1C
TESTING AT THE HANOI FRENCH

HOSPITAL IN 2025

Objective: To determine the measurement
uncertainty using the top-down approach for
theHbAlc test at Hanoi French Hospital in 2025.
Methods: This was an applied experimental study
conducted at Hanoi French Hospital. Internal quality
control data from April to July 2025 and external
quality control data from February to July 2025 were
collected to calculate the expanded measurement
uncertainty (U) according to CLSI EP29-A guidelines.
Results: The expanded measurement uncertainty of
the HbAlc test was 4.57%. This value was within the
acceptable limit of the maximum measurement
uncertainty set by RiliBAK (6.1%) but did not meet the
standards of EFLM (1.8%) and CLIA (3.7%). The
expanded uncertainty of the HbA1c test (4.57%) was
slightly higher than the total error (TE) of 4.49% and
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exceeded the allowable total error (TEa) defined by
Ricos and EFLM but was lower than the TEa limit
defined by CLIA (8.0%). Conclusion: The HbA1c test
meets the RiliBAK (Germany) standard for clinical use.
However, further quality improvement is needed to
meet the stricter criteria of EFLM and CLIA.
Keywords: measurement uncertainty, top-down
approach, CLSI EP29-A, HbA1c test, ISO 15189.

I. DAT VAN DE

Xét nghiém HbA1c la xét nghiém thudng quy
trong chan doan, theo ddi va quan ly bénh dai
thdo dudng, dugc thuc hién trén mau mau tinh
mach. Gia tri HbAlc > 6,5% dugc chan doan dai
thdo dudng, trong khi mdc tir 5,7%-6,4% dugc
xem la tién dai thdo dudng (1). Hién nay, co rat
nhiéu phuong phap dugc sir dung dé thuc hién
xét nghiém HbA1C tuy nhién viéc sir dung cac
phuang phép hodc thiét bi khac nhau c6 thé dan
dén sy khac biét trong két qua xét nghiém.

DO khong dam bao do (PKDBD) la théng s6
thé hién mdc dd tin cdy cua phuong phap xét
nghiém va 1a yéu t6 quan trong thé hién mdc dd
sai s0 hoac thi€u chinh xac xay ra trong qua
trinh do luGng va viéc xac dinh cac gia tri tham
chiéu. Lién doan quoc té vé hoa hoc Iam sang va
y hoc phong thi nghiém (IFCC) va Hiép hoi cong
nhan phong thi nghiém quoc té€ cling da dé xuat
viéc danh gia d6 khéng dam bao do la can thiét
dGi v&i cac phong xét nghiém (2). Bén canh do,
tiéu chuén 1S015189:2022, ISO/IEC 17025:2017
yéu cau cac cd sd xét nghiém can phai xac dinh
dd khdng dam bao do cua xét nghiém dé khing
dinh do tin cay cua két qua (3).

Khoa xét nghiém Bénh vién Viét Phap Ha Noi
dang thuc hién xét nghiém HbA1C trén hé thong
may xét nghiémTosho HLC 723GX vdi nguyén ly
xét nghiém sac ky 16ng hiéu nang cao va quan ly
chdt lugng theo tiéu chudn 1S015189:2022.
Nham nang cao chat lugng xét nghlem cung nhu
hd trg chan doan diéu tri va dap Ung yéu cau
cla cac tiéu chudn chat lugng, ching tdi tién
hanh thuc hién nghién cttu: "Banh gid do khéng
dam bao do xét nghiém HBAIC tai Bénh vién
Viét Phap Ha NGi ndm 2025,

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

Phuong phap nghién ciru: Nghién clu
thuc nghiém (ng dung.

Thdi gian va dia diém: Nghién c(u dugc
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ti€n hanh tir thang 2/2025-9/2025 tai Bénh vién
Viét Phap Ha Nbi.

Pdi tuong nghién clru: DI liéu ndi kiém
tra chat lugng (IQC) tur thang 4-7/2025, dir liéu
ngoai ki€ém tra chat lugng (EQC) cua chuong
trinh ngoai kifm RIQAS RANDOX tur théng 2-
7/2025. _

Tiéu chudn chon mau: T4t ca két qua ndi
kiém tUr thang 4-7/2025 va ngoai kiém tUr thang
2-7/2025 cua xét nghiém HbA1c trén may Tosho
HLC 723GX tai bénh vién Viét Phap.

Tiéu chudn loai tri: két qua ndi kiém,
ngoai ki€m khong dat, ndm ngoai gidi han cho
phép, mau_trung lap.

C8 mau: 190 két qua ndi kiém tra chat
lugng tir thang 4- 7/2025; 6 két qua ngoai kiém
tra chat lugng tir thang 2-7/ 2024.

Phuong phap xét nghiém HbA1C.
Phuang phap phéan tich HbAlc bang ky thuat sic
ky long hiéu nang cao (High pressure liquid
chromatography). Pay la phugng phap tham
chiéu chun theo tiéu chudn IFCC vdi dd chinh
xac cao, do bién thién trong va gilta cac lan chay
G mUc ndng db binh thudng l&n lugt la 1,8% va
1,9%; & mic nong do cao CV trong va gilra cac
[an chay lan lugt 1a 0,8% va 1,3%, c6 mGi tuong
guan cao va su khac biét thap so véi cac phuang
phap khac (slope: 0,79-1,02; r: 0,965-0,991; do
lach (bias%): (-0,79)- (-0,04)) (4,5).

I1. KET QUA NGHIEN cU'U

Phuong phap phén tich sé liéu. Phucng
phap Top-Down dé udc tinh d6 khdng dam bao
do theo hudng dan CLSI Ep29A:

+ Tinh dd khéng dam bao do chuan:
! B —r
|evy #cvi
URW= 1.4' z
+ Tinh do khéng dam bao do theo do chéch
bias tur dir liéu EQC:

Ubiﬂ3= y RMS';":-"

L1yt

cref
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+ Tinh dd khéng dam bao do chudn tong
(Udw + U
hgp: Uc = %

+ Tinh d0 khong dam bao do mé rong: U =
kx Ve (véi k = 2, tugng ducng 95% do tin cay).

+ Tinh sai s8 t&ng: TE = %Bias + 1.96xCV
(d0 tin cdy 95%)

Toan bd cong thic s€ sir dung phan mém
Microsoft Excel 2019 dé€ tinh toan.

Pao dirc nghién ciru: Nghién clru dugc
chdp thuan clia H6i dong dao didc Trudng Dai
hoc Y t€ COong cOng theo quyét dinh s6
379/2025/YTCC-HD3 ngay 24/7/2025 va su déng
y clia lanh dao Bénh vién Viét Phap Ha Néi.

bias

3.1. Dic diém cua vat liéu sir dung trong nghién ciru
Bang 3.1. Pac diém mau ndi kiém kiém tra chat luong

Vatliéu | a A SO k,é't Nong q@ Bi&n thién Tiéu chuan chap nhan cua dd bién thién
noi kidm Nong d6 | qua trungmbmh, dai han .
'IQC NSX (%) | IQC |cua két qua CVi (-o/ ) Westgard* | EFLM** RiliBAK***
(n) | Meaniqc mp L0
IQCmic1|51+£03] 95 513 1,5 1,425 0,9 3,0
IQCmrc2|99+0,5| 95 10,07 1,4 1,425 0,9 3,0

Nhan xét: Gia tri trung binh cla 95 két qua
ndi kiém tra chat lugng dat 5,13% & mic ndng
dd 1 (binh thudng) va 10,07% & mic nong do 2
(bénh ly), déu sat véi gia tri dich do nha san
xuat céng bé (5,1 £ 0,3 va 9,9 = 0,5). Hé sO
bién thién (CV%) lan lugt la 1,5% va 1,4%, cao
hon mdc t6i thi€u chdp nhén dugc theo EFLM

(0,9%) nhung thdp hon gidi han cho phép cua
RiliBAK (3,0%) va phu hgp vGi khuyén cao cla
Westgard (1,425%). DO bién thién tai ca hai
mic ndng dd dap (ng tiéu chudn chdp nhan,
dam bao dod &n dinh can thiét dé sir dung trong
tinh toan do6 khong dam bao do cla xét nghiém
HbA1lc.

Bang 3.2. Pic diém méu ngoai kiém HbA1c RIQAS-Randox

Thang 2 | Thang 3 | Thang 4 | Thang 5 | Thang 6 | Thang 7
S6 PXN tham gia (N) 243 248 232 260 266 262
Két qua HbA1c cia PXN (%) 12,56 10,48 4,99 8,68 5,79 5,71
Két qua HbA1c clia nhém chung (%)| 12,795 10,726 5,025 8,485 5,684 5,659
D0 léch két qua EQC (%) 1,84 2,29 0,70 2,30 1,87 0,90
Hé s0 bién thién nhdom chung CV(%)| 1,7 1,8 1,8 1,7 2,0 1,6
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D0 léch trung binh hang thang EQC
(Biaseqc)(%)

Nhan xét: Trong giai doan tur thang 2 dén
thang 7 nam 2025, két qua HbA1c cua phong xét
nghiém (PXN) luén duy tri sat véi gia tri trung
binh clia nhém chung. Chénh léch tuyét dai giira
PXN va nhdm chung hadng thang nho véi do léch
trung binh (Biaseqc) chi khoang 1.65% cho thay
khdng cb sai léch hé thdng dang ké. Hé s6 bién
thién clla nhém chung CV% nhém chung trong
cac thang dao dong tur 1,6% dén 2,0% déu rat
nhd so vGi gidi han CV dai han theo cong b cla
CLIA (CVg= 5,7%) (6), EFLM (5,4%) (6).

3.2. Két qua xac dinh do6 khong dam
bao do

Bang 3.3. D6 khéong dam bao do cua xét
nghiém HbA1c
D06 khong dam bao do cho xét nghiém HbA1c

IQC murc 1 (n=95) (Mean va CV%) | 5,13 £ 1,5
IQC muc 2 (n=95) (Mean va CV%) |10,07 + 1,4

1,65

D0 khdng dam bao do chuan 145
(Urw) (%) !

RMSbias(o/O) 1,77

Ucrer (0/0) 0,11

Ubias (0/0) 1,77

D0 khong dam bao do tong hgp 229
(Uc) (%) !

D0 khong dam bao do ma réng 457
(U) (%) !

Nhdn xét: D6 khéng dam bado do chuédn
(Standard uncertainty) dat 1,45%. D0 khong
dam bao do cta do léch chudn (Ubis) la 1,77%.
D6 khdéng dam bao do téng hop (Uc) dat 2,29%,
la két qua két hgp cac thanh phan d6 khong
dadm bao riéng lé. Két qua cia do khong dam
bdo do md rong (Expanded uncertainty) la
4,57%, dugc tinh tir Uc nhan vGi hé s6 pha k
(thudng k = 2 cho muc tin cdy khoang 95%).

Bang 3.4. So sdanh dé khéng dim bao do md réng, sai sé téng cua xét nghiém HbA1lc

vdi tiéu chudn cho phép

, on PKDBD cho phép MAU(%)|Sai s tong cho phép %TEa*(%)
Xet nghiem HbAlc EFLM | IFCC |RiliBAK| Ricos CLIA EFLM
PKDBD md rong U (%) [4,57] 1,8 3,7 6,1 - - -
Sai s6 tong phan tich TE (%)4,49] - - - 3,0 8,0 3,6

Nhan xét: b6 khong dam bao do md rong
(U) cta xét nghiém HbA1c la 4,58 ndm ngoai gidi
han cho phép theo clia EFLM) va chuong trinh
CLIA v&é DKDBD nhung ndm trong tiéu chuén
cho phép vé DKPBD cua t6 chirc RiliBAK Dirc (pU
= 6,1%). DKPBD md rong (U) cao hon so vdi sai
s8 tdng (TE%) va sai s6 téng cho phép (TEa)
theo cac tiéu chuén cua cla Ricos (3%) va EFLM
(3,6%); thap hon sai s tdng cho phép TEa theo
tieu chudn CLIA (8%). Sai s& tong TE (Total
Error) clia xét nghiém HbAlc dat 4,49 % vugt
nguBng sai s6 tong cho phép theo céng bd clia
Ricos (3%) va EFLM (3,6%), nhung van nam
trong giGi han cho phép cuia CLIA (8%).

IV. BAN LUAN

TU cac két qua ndi kiém cho thdy gid tri
trung binh va dé bién thién cta hai mirc nong do
(binh thudng va bénh ly) déu nam trong gidi han
chdp nhan chiing td hé théng c6 dd &n dinh va
dd chum tdt dé€ tinh todn PKDBD. Dd khéng
chinh xac trung gian ctia xét nghiém HbA1lc dat
1,45%, phan anh mic sai s ngau nhién thap va
do tai lap cao. Phudng phap nay cho phép danh
gia DKPBD dua trén nhiéu mic nong dé khac
nhau ma khdng phu thudc vao mot mic cu thé,
gilp tang do tin cay khi udc lugng sai s6 cla xét

nghiém. So sanh vdi cac nghién clitu quoc t€, két
qua BDKDBD md rong clia nghién clitu (U=4,57%)
nay nhd han nghién clru clia tac gia Funda Eren,
Esra Firat Oguz tai Thd Nhi Ky (U=6,4%) nguyén
ly &c ché ngung két latex va tac gia L& Trung
Hiéu sr dung do HbA1c nguyén ly mién dich do
do duc (U=7,21%) (7). Cac nghién cltu dua ra
két ludn vé DKPBD md rong clia xét nghiém
HbAlc khong qua khac biét. PKPBD md rong
clia xét nghiém HbA1c dat tiéu chudn cho phép
RiliBak cia DBuc (pU=6,1%) (9). Tuy nhién,
DKDPBD md rong clia xét nghiém HbAlc khong
dat muc t6i thiéu theo ca tiéu chudn cla EFLM
va CLIA, viéc nay c6 thé xudt phat tir cac nguyén
nhan nhu tinh khong dong nhat cia mau, do
khdng dam bao clia chét chuan, sy’ khac biét ma
trén gitta chat chudn va mau, tinh 6n dinh cua
mau va thu6c thl, cling nhu su' hién dién cla
cac chat gay nhiéu, hay thdi gian nhiét d6 bao
quan mau, dd 4m phong xét nghiém...cac bién
thién trong mot cd thé/ gitta cac ca thé, nhan
vién xét nghiém...(10)

DKDBD md rdng (U) 13 4,57% (mUc tin cay
95%, k=2), viéc bdo cdo két qua xét nghiém
HbAlc kém DKDBD “két qua xét nghiém + MU
(10) gitp nang cao tinh minh bach, ho trg so
sanh vgi muc tiéu chat lugng va tdng do tin cay
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ctia két qua, dac biét khi gia tri nam gan ngudng
chan doan.

So sanh PKPBD md rong véi TE va TEa theo
cong b6 cua Ricos, CLIA va EFLM thi do khéng
dam bao do mé rong (U=4,57%) cao han so vGi
sai sd tdng cho phép (TEa) theo cac tiéu chuén
cla Ricos (3%) va EFLM (3, 6%), thap haon sai s6
tdng (TE%) 4,61% va sai s6 tdng cho phép TEa
theo tiéu chuan CLIA (8%). Sai s6 tong TE dat
4,61% cao hon TEa cua Ricos (3%) va EFLM
(3,6%), nerng thé’p hon cla CLIA (8%). TE
phan anh “sai s6 ky vong” theo mo6 hinh thién
léch va dd nhiéu, con PKDBD phan anh do tin
cdy cia phép do sau khi tng hap moi bat dinh
cd can ci. So sanh TE va DKDBBD cho thay
phuong phdp RMSBias dugc st dung dé udc
lugng sai léch phat nang cac sai Iéch so véi muc
tiéu nén két qua thudng cao hon, dac biét khi
tinh toan tir dir liéu EQC. Hién nay, tuy chua co
mdt cdng bd chinh thirc vé tiéu chuén cho phép
khi so sanh TE va bKPBD nhung nghién clfu nay
nhu mdt phan bd viée st dung cac bién phap va
md hinh khac nhau d€ quan ly chat lugng phan
tich trong cac phong thi nghiém y té. Trong
tugng lai, cdn ma& rong nghién cfu véi cd mau
I6n han, két hgp ca phuang phap top-down va
bottom-up, dong thdi tich hgp dit liéu ngoai kiém
dai han, yéu t6 sinh hoc va bién thién theo 16
héa chat — thiét bi. Piéu nay sé gilp chuén hda
quy trinh danh gid PKPBD, gop phan nang cao
chat lugng va gia tri ldm sang cla xét nghiém
HbA1c tai Viét Nam.

V. KET LUAN

Nghién cru da xac dinh dugc do khong dam
bdo do mé& réng (U) cla xét nghiém HbAlc la
4,57%, cao han gii han t6i da cho phép theo
EFLM (1,8%) va CLIA (3,7%) nhung thap han
theo RiliBak clia Puc (6,1%). DKPBD trong
nghién cllu (U=4,57%) cao hon sai s§ tdng
(TE=4,49) va tdng sai s6 cho phép TEa (tU
nguon bién thién sinh hoc) bdi Ricos (3,0%) va
EFLM (3,6%), thap han TEa cla CLIA (8%).

Két qua cho thdy xét nghiém HbAlc tai
phong xét nghiém cd thé dat dudc mic dd tin
cady chap nhan dugc trong bdi canh thuc hanh
Idam sang, dong thai phan anh yéu cau can thiét
phai ti€p tuc cai tién quy trinh kiém sodt chat
lugng nham tiém cén cac tiéu chudn khat khe
han cla qudc té.

VI. KHUYEN NGHI
- Phong xét nghiém can xac lap cac chi tiéu
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chat lugng cu thé cho xét nghiém HbA1lc vé sai
sO toan phan (Total Error — TE), d0 léch (Bias),
va d0 khong dam bao do (Measurement
Uncertainty — MU) dua trén cac ngudng khuyén
cdo clia cac t6 chic chuyén mén qudc té.

- Phong xét nghiém can ra soat lai quy trinh
kifm soat chat lugng ndi kiém (IQC) va ngoai
ki€m (EQC) rd rang dé phat hién sai léch hé
thdng hodc ngau nhién.

- Phong xét nghiém can xdy dung k€ hoach
bao dudng thiét bi dinh ky nhdm duy tri d& on
dinh va d6é chinh xac cta hé théng phan tich,
cung viéc dam bao tinh tugng dong giita cac 16
thudc thir khac nhau.

- Tiép tuc ap dung va md rong viéc tinh toan
do khong dam bao do (U) trong chuong trinh
quan ly chat lugng, céng b6 va tich hgp két qua
do khong dam bao do vao bao cdo xét nghiém.
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