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cach gilta 5 cdp diém mdc giai phau (ExR-ExL,
EnR-EnL, Gb-N, RCH-LCH, LCH-POG). Mac du cé
su khac biét véi thudc cdp, cong nghé quét
ngoai mat van la mot thanh tuu quan trong,
cung cap kha nang thu nhan dir liéu ba chiéu chi
tiét, nhanh chdéng va khong xam 1an, tao ra ho
sd ky thuat s toan dién cho bénh nhan. Nghién
cru nay cung cap _béng chlmg khoa hoc va so
liéu ban dau dé hd trg viéc ing dung rong rii
hon cong nghé quét ngoai mat trong nha khoa
ky thuat so tai Viét Nam.
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XAC PINH GIA TRI SO DUNG VA PANH GIA PO TUONG PONG
CAC XET NGHIEM PINH LUQ'NG MEN GAN AST, ALT, GGT
BANG PHUONG PHAP PONG HOC ENZYME TREN HAI HE THONG
MAY ADVIA 1800 VA COBAS C702 TAI BENH VIEN CHO' RAY

TOM TAT

Muc tiéu: Cac xét nghiém men gan (AST, ALT,
GGT) rat quan trong trong chan doan bénh Iy gan
mat. Nghién ctru nay nhdm hai muc tiéu: (1) Xac dinh
cac gia tri st dung (d6 chum, do dung, khoang tuyén
tinh, gigi han dinh lugng) va danh gia mdc chat lugng
Sigma cla cac xét nghiém AST, ALT, GGT trén hai hé
thong mdy Advia 1800 va Cobas c702 tai Bénh vién
Chg Ray; (2) banh gia dé tuong dong clia cac xét
nghiém nay gilta hai hé th6ng may. D6i tugng va
phudong phap: Thiét ké nghién ciru mo ta cadt ngang.
Céc gid tri s dung dugc xac nhan theo huéng dan
cla CLSI: EP15A3 (d0 chum, d6 dung), EP06 (khoang
tuyén tinh), va EP17A (gldl han dinh lugng). Tiéu
chuén chap nhan dua trén Sai sb tdng cho phép (TEa)
tlr ngudn bién thién sinh hoc (Westgard). So sanh
tuong doéng dugc thuc hién trén 40 mau bénh nhan.
K&t qua: Ca hai hé thong déu dat yéu cau vé do
chum (CV < 0.33 TEa) va do dung (Bias < 0.5 TEa).
Khoang tuyén tinh dat yéu cau ($R”2 > 0.99%). Vé
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giéi han dinh luogng (LoQ), may Advia 1800 khong dat
tai nguBng 3 U/L cho ca 3 xét nghiém. May Cobas
702 dat LoQ cho ALT va GGT, nhung khoéng dat cho
AST tai ngLIdng 5 U/L. Tat ca cac xét nghiém déu c6
Sai s6 tdng (TE) < TEa va dat mdc chat lugng Sigma
> 3, trong d6 Cobas c702 (Sigma 4.82 - 9.87) cd hiéu
nang cao hon Advia 1800 (Sigma 3.64 - 8.54). Phan
tich so sanh tugng dong cho thdy hai hé thng may
khong tugng dong 6 ndng do quyét dinh 1am sang (TE
> TEa). Két luan: Mdc du cac phudng phap xét
nghlem AST, ALT, GGT trén ca hai hé thong Advia
1800 va Cobas ¢702 déu dat gia tri su dung va chap
nhan vé mat chat lugng dé chan doan Iam sang,
nhung hai hé théng may nay khong tuong dong va
khdng thé st dung thay thé& cho nhau trong theo dbi
bénh nhan.

T khoa: AST, ALT, GGT, xac dinh gia tri st
dung, tuong dong, Advia 1800, Cobas c702, Sigma.

SUMMARY
VERIFICATION OF USE VALUE AND
COMPARABILITY ASSESSMENT OF LIVER
ENZYME (AST, ALT, GGT) QUANTITATIVE
ASSAYS BY KINETIC METHOD ON TWO
SYSTEMS, ADVIA 1800 AND COBAS C702,
AT CHO RAY HOSPITAL
Objective: Liver enzyme assays (AST, ALT, GGT)
are critical for diagnosing liver diseases. This study
aimed to (1) Verify the performance characteristics
(precision, bias, linearity, limit of quantitation) and
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assess the Sigma metric quality level of AST, ALT,
GGT assays on the Advia 1800 and Cobas c702
systems at Cho Ray Hospital; and (2) Evaluate the
comparability of these assays between the two
systems. Subjects and Methods: A descriptive
cross-sectional study was designed. Performance
characteristics were verified according to CLSI
guidelines: EP15A3 (precision, bias), EP06 (linearity),
and EP17A (limit of quantitation). Acceptance criteria
were based on Total Allowable Error (TEa) from
desirable biological variation (Westgard).
Comparability was assessed using 40 patient samples.
Results: Both systems met the requirements for
precision (CV < 0.33 TEa) and bias (Bias < 0.5 TEa).
Linearity was acceptable ($R”~2 > 0.99$). For the limit
of quantitation (LoQ), the Advia 1800 system failed
verification at 3 U/L for all three assays. The Cobas
c702 system met LoQ for ALT and GGT, but failed for
AST at 5 U/L. All assays had Total Error (TE) < TEa
and achieved Sigma levels > 3. The Cobas c702
(Sigma 4.82 - 9.87) demonstrated higher performance
than the Advia 1800 (Sigma 3.64 - 8.54). The
comparability analysis revealed that the two systems
were not comparable at clinically relevant
concentrations (TE > TEa). Conclusion: Although the
AST, ALT, and GGT assays on both the Advia 1800
and Cobas c702 systems are verified and acceptable
for clinical diagnostics, the two systems are not
comparable and cannot be used interchangeably for
patient monitoring.

Keywords: AST, ALT, GGT, method verification,
comparability, Advia 1800, Cobas c702, Sigma.

I. DAT VAN PE

Quan ly chat lugng (QLCL) 1a yéu cau bat
bubc doi véi cac phong xét nghiém (PXN) y khoa
theo Quyét dinh 2429/QDb-BYT cua BO Y té va
tiéu chuan qudc t€ 1SO 15189:2022 [1, 8]. M6t
trong nhitng yéu cau cot 16i la viéc xac nhan gia
tri s&r dung (GTSD) phuang phap trudc khi dua
vao chan doan, nham dam bao tinh chinh xac va
tin cay cla két qua.

Cac xét nghiém men gan Aspartate
Aminotransferase (AST), Alanine
Aminotransferase (ALT), va Gamma-

Glutamyltransferase (GGT) la cac chi s6 sinh hoda
quan trong, dugc thuc hién vdi s6 lugng 16n
hang ngay tai Bénh vién Chg Ray trén nhiéu hé
thGng may, trong d6 cé Advia 1800 va Cobas
c702. Trong qua trinh van hanh, ching to6i ghi
nhan cé su khac biét vé két qua gilta hai hé
thGng nay. Hon nifa, hé thong Advia 1800 da
dugc s dung trén 5 ndam, doi hdéi can co su
danh gia va xac nhan lai cac théng s6 ky thuat.

Viéc thuc hién nghién clru nay gilp cung cap
cai nhin t6ng quan vé tinh ndng kY thuét hién tai
cla hai hé thong, so sanh su tugng dong va
danh gia mc chat lugng theo thang Sigma.

Muc tiéu nghién clu:

1. Xac dinh d6 chum, d6 dung (d6 chéch),
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khoang tuyén tinh, gigi han dinh lugng (LoQ)
cla cac xét nghiém AST, ALT, GGT trén hai hé
thong may Advia 1800 va Cobas c702.

2. Banh gid mc chat lugng Sigma va so
sanh db tuogng dong cla ba xét nghiém trén gilra
hai hé thng may.

I1. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U
2.1. Thiét ké nghién ciru. Nghién cltu md

ta cat ngang, ti€n hanh tai Khoa Sinh Hda, Bénh

vién Chg Ray tur thang 12/2024 dén 06/2025.

2.2. Poi tugng nghién ciru. Boi tugng
nghién cltu la cac thong s6 ky thuat (d6 chum,
dd dung, tuyén tinh, LoQ, tuong dong, Sigma)
cla 3 xét nghiém AST, ALT, GGT. Mau khao sat:
Huyét thanh bénh nhan (da dugc xét nghiém,
loai trir mau tan huyét, vé héng cau) va vat liéu
kiém soat chat lugng (QC) ciia hdng Randox (2
muc nong do).

2.3. Phuaong phap nghién ciru

2.3.1. Tiéu chudn chat luong. Sai s6 tong
cho phép (TEa) dugc lua chon theo ngudn bién
thién sinh hoc mong mud6n (Desirable Biological
Variation) cla Westgard [8]: TEa cho AST la
16.69%, cho ALT la 27.48%, va cho GGT la
22.11%. Tiéu chudn chdp nhan cho céc thdng
s0: PO chum (tdi 13p) < 0.33 TEa, DO dung (d6
chéch) < 0.5 TEa.

2.3.2. Xac dinh gia tri sir’ dung

e D6 _chum (Precision): Thuc hién theo
hudng dan CLSI EP15A3 [5]. S dung 2 mau
huyét thanh bénh nhan (néng do binh thudng va
cao), chay Idp lai 5 l[an/ngay trong 5 ngay lién
ti€p. Tinh do6 13p lai (within-run) va do tai 1ap
(within-lab).

e D6 dung (Bias): Thuc hién theo CLSI
EP15A3 [5]. S dung 2 miic mau QC (Randox),
chay 5 lan/ngay trong 5 ngay. Do chéch (%Bias)
dugc tinh bang [(Gia tri trung binh do dugc - Gia
tri tham chiéu QC)/Gia tri tham chi€u QC] x 100.

 Khoang tuyén tinh (Linearity): Thuc hién
theo CLSI EP06 [7]. Pha loang 2 mau bénh nhan
(ndng do cao va thap) thanh 5 mic nong do,
chay I3p lai 3 [an/mirc. Danh gia bang phuang
trinh hdi quy tuyén tinh (R2 > 0.95) va %Bias tai
moi diém (< 0.5 TEa).

e Gidi han dinh lugng (LoQ): Thuc hién theo
CLSI EP17A [6]. Chay lap lai 20 [an mau néng do
thdp (tai nguGng LoQ do NSX cbng b6 hoac
ngudng 3 U/L). Danh gid dua trén ti 1€ két qua
nam trong khoang chadp nhan (Yéu cau > 85%
cho n=20).

2.3.3. Panh gia chat luong va tuong dong

e Chi s6 Sigma: Tinh toan dua trén két qua
d6é chum (CV%) va do dung (%Bias) theo cong
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thirc: Sigma = (TEa - |%Bias|) / CV.

e D6 tuong dong (Comparability): Thuc hién
theo phuong phap ctia Westgard [8], st dung 40
mau bénh nhan chay song song trén ca hai hé
thong (Cobas ¢702 dugc chon lam may tham
chiéu). Banh gia su khac biét (Bias) tai nong do
quyét dinh 1dm sang (Xc) va so sénh Sai s tong
(TE) v4i TEa.

2.3.4. Xur' ly s6'liéu. S6 liéu dugc x(r ly bang
phan mém Excel, str dung Anova dé tinh d6 chum

va Grubb-test dé loai bo gia tri ngoai lai.

Il. KET QUA NGHIEN CU'U

3.1. Két qua xac dinh d6 chum va do
dang. Két qua xac nhan do chum (CV%) va do
dung (%Bias) dudgc tdng hop tai Bang 1. Tat ca
cac xét nghiém trén ca hai hé thong may déu
dat tiéu chuan vé dd chum (CV tai I3p < 0.33
TEa) va do dung (%Bias < 0.5 TEa).

Bang 1: Téng hop két qua dé chum (téi Iip) va dé ding (td’ mdu QC)

Hé thong Xét nghiém Nong do Do chum (%CV) | Do diing (%Bias)
Thap (39.8 U/L) 2.46% 0.52%
o)
AST (TEa 16.69%) —=3,"155.1 U/L) 0.54% 0.08%
. Thap (41.3 U/L 2.65% 4.05%
Advia 1800 | ALT (TEa 27.48%) Caop(§51.2 UB 0.80% 4.30%
Thap (56.6 U/L) 4.51% 0.77%
0,
GGT (TEa 22.11%) —25"773.5 U/L) 1.93% 2.05%
Thap (34.4 U/L) 4.38% 4.22%
o,
AST (TEa 16.69%) |—=31"133.7 U/L) 1.15% 2.41%
Thap (34.5 U/L 4.55% 1.429
Cobas 702 | ALT (TEa 27.48%) . op(§26.6 UB T 460/2 6_190/2
Thap (58.1 U/L) 2.05% 0.21%
[v)
GGT (TEa 22.11%) =2 "172.3 UJD) 1.33% 2.09%

3.2. Két qua khoang tuyén tinh. C3 3 xét
nghiém trén ca 2 hé théng may déu dat yéu cau vé
khoang tuyén tinh. Két qua hoi quy tuyén tinh déu
cho hé s6 tuong quan R2 > 0.999 va do chéch tai
cac diém pha lodng déu nho hon 0.5 TEa.

Bang 2: Két qua xac nhan

3.3. Két qua giGi han dinh lugng (LoQ).
Két qua xac nhan LoQ dugc trinh bay tai Bang 2.
May Advia 1800 khong dat yéu cau tai nguGng 3
U/L. May Cobas c702 dat yéu cau cho ALT va GGT,
nhung khong dat cho AST tai ngudng 5 U/L.

ioi han dinh luong (LoQ)

Hé thong Xét nghiém | Ngudng LoQ | Tilé dat (n=20) | Panh gia (Y/c = 85%)
AST 3U/L 45% Khéng dat
Advia 1800 ALT 3U/L 25% Khong dat
GGT 3U/L 50% Khong dat
AST 5U/L 50% Khong dat
Cobas c702 ALT 5 U/L 95% bat
GGT 3U/L 85% Dat

3.4. Két qua danh gia chat lugng Sigma
Tat c@ 12 phuong phap (3 xét nghiém x 2
may x 2 mirc nong dd) déu cd Sai s6 tong (TE) &
muc tin cdy 99% nhd hon TEa, cho thay tat ca
déu dat yéu cau s dung trong chan doan Idm
sang. Muc chat lugng Sigma (Bang 3) cua hé

thong Cobas c702 cao han Advia 1800. Dac biét
8 mdc ndng doé binh thudng (Level 1), cac xét
nghiém trén mdy Advia 1800 chi & mic trung
binh (Sigma 3.6 - 3.8), trong khi may Cobas
€702 dat mic kha dén rat t6t (Sigma 4.8 - 6.9).

Bang 3: Panh gid Sai s6'téng (TE 99%) va chi s6 Sigma

Hé thong Xét nghiém Nong do TE (99%) TEa Sigma Score
AcT Thap (L1) 10.96% 16.69% 4.65
Cao (L2) 7.82% 16.69% 6.44
. Thip (L1) | 22.35% 27.48% 3.84
Advia 1800 ALT Cao (L2) 17.08% 27.48% 5.44
- Thép (L1) 18.35% 22.11% 3.64
Cao (L2) 9.10% 22.11% 8.54
Thép (L1) 11.98% 16.69% 4.82
Cobas c702 AST Cao (L2) 6.75% 16.69% 9.87
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ALT Thap (L1) 12.71% 27.48% 6.93
Cao (L2) 13.00% 27.48% 9.39
- Thap (L1) 10.99% 22.11% 6.10
Cao (L2) 13.27% 22.11% 5.37

3.5. Két qua danh gia tuong dong. Mac du
c6 hé s6 tuong quan R2 cao (> 0.98), két qua
danh gia do tuong dong (Bang 4) cho thdy ca 3
xét nghiém déu khéng tudng dong tai nong do
quyét dinh 1dm sang (Xc). Sai s& tong (TE 99%)
cla su’ khac biét gilta hai may déu vugt qua TEa.
May Advia 1800 cho két qua cao hon Cobas c702
dGi vdi AST va ALT, nhung lai thap hon doi vdi GGT.

Bang 4: Panh gia tuong dong 2 hé
théng (Advia 1800 vs Cobas c702)

Xét Xc %Bias TE TEa
nghiém |(Cobas)| tai Xc [(99%)*

AST |94.8 U/L| 14.00% | 18.35% | 16.69%

ALT |80.2 U/L|45.45% | 53.46% | 27.48%

GGT |83.2 U/L|-11.68% | 22.86% | 22.11%

*TE (99%) = |Bias| + 3 x SD (cla su khac biét)

IV. BAN LUAN

Nghién cru clia chiing t6i da xac nhan GTSD
va danh gia tuong dong 3 xét nghiém men gan
trén hai hé thong may dang van hanh tai Bénh
vién Chg Ray.

Vé d6 chum va do dung (Bang 1), ca hai hé
thong déu dat yéu cau khi so sanh véi tiéu
chudn TEa tir ngudn bién thién sinh hoc. Dy la
tiéu chudn thuc t& 1dm sang, phu hdp cho viéc
danh gia cac thiét bi dang van hanh, dac biét la
may Advia 1800 da st dung trén 5 nam [8]. MOt
sO két qua khong dat khi so sanh vGi cong bo
clia nha san xuét (dir liéu khdng hién thj), diéu
nay cé thé do su I8o hoda cla thiét bi.

VEé gidi han dinh lugng (LoQ) (Bang 2), viéc
Advia 1800 that bai  nguGng 3 U/L va Cobas
c702 that bai cho AST & 5 U/L cho thady su thi€u
tin cdy cla cac may & nong do rat thap. Tuy
nhién, do khoang tham chi€u ctia cadc men gan
thuGng cao han cac nguGng nay, phat hién nay
it anh hudng dén chan doan lam sang, nhung
phan anh hiéu nang cua thiét bi [6].

Phan tich Sigma (Bang 3) cho thdy hiéu
nang vugt troi ciia hé thdng Cobas c702 (Sigma
4.8 - 9.9) so v6i Advia 1800 (Sigma 3.6 - 8.5).
Két qua Sigma & nong do binh thudng (Level 1)
cla may Advia 1800 chi 6 mirc 3.64 - 3.84, cho
thdy may can dudc kiém soat chat lugng chit
ché han (vi du: ap dung nhiéu luat Westgard) so
vGi may Cobas c702 (da s6 dat Sigma > 6, chi
can luat 1:3s) [2, 4].

Phat hién quan trong nhat ctia nghién ctu la
su khdng tuong dong gitra hai hé théng (Bang
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4). Ca 3 xét nghiém déu c6 TE > TEa, nghia la
su’ khac biét gilta hai may di I6n d€ cb thé anh
hudng dén quyét dinh 1dam sang. Vi du, tai nong
d6 80.2 U/L (mdc bat thudng), may Advia 1800
cho két qua ALT trung binh cao han 45.45% so
vGi may Cobas c702. Su khac biét nay cling dugc
ghi nhan trong cac nghién ciu khac khi so sanh
cac hé thdong may cua cac hang khac nhau [3].
biéu nay khang dinh réng, tai Bénh vién Chg
Ray, két qua cua mot bénh nhan dugc thuc hién
trén may Advia 1800 va Cobas c702 khdng thé
thay thé cho nhau.

V. KET LUAN

1. Cac phuang phap xét nghiém dinh lugng
AST, ALT, GGT trén ca hai hé thGng may Advia
1800 va Cobas c702 déu dat yéu cau vé do
chum va dé ding so véi tiéu chudn Sai s6 téng
cho phép (TEa) tir bi€n thién sinh hoc.

2. Ca hai hé thong déu dat yéu cau vé khoang
tuyén tinh. Tuy nhién, hé thdng Advia 1800 khong
dat gidi han dinh lugng & 3 U/L cho cd 3 xét
nghiém, va Cobas c702 khong dat cho AST & 5U/L.

3. Tat ca cac phugng phap déu cé Sai s6
tdng (TE) < TEa va chi s6 Sigma > 3, dat yéu
cau s dung trong chin doan lam sang. Hé
thong Cobas c702 c6 mic chat Iugng Sigma cao
hon Advia 1800.

4. Ba xét nghiém AST, ALT, GGT khong
tugng dong gilta hai hé thng may Advia 1800
va Cobas c702.

VI. KIEN NGHI

1. PXN can thuc hién xem xét va xac nhan
lai GTSD dinh ky, dac biét véi cac thiét bi da sur
dung lau ndm (>5 ndm) d& dam bao chét lugng.

2. Nén uu tién sir dung vat liéu QC clia bén
th( ba (ddc 1p v6i nha san xuat may) dé danh gia
khach quan do ddng va hiéu nang cla hé thong.

3. B3t budc phai thuc hién danh gia tuong
dong khi PXN st dung nhiéu hé thGng may cua
cac hang khac nhau cho cing mot xét nghiém.

4. Do Advia 1800 va Cobas c702 khdng
tugng dong, PXN can cd giai phap: (a) Ap dung
hé s6 diéu chinh (factor) cho mét trong hai hé
thong; hoac (b) Bam bao viéc theo doi, diéu tri
cla mot bénh nhan phai dugc thuc hién trén
cung mot hé thong may.
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THU'C TRANG VA MOT SO YEU TO LIEN QUAN DEN CHAT LUONG
CUOC SONG BANG THANG PO EQ-5D-5L CUA NGU’O'I BENH SUY TIM
TAI KHOA TIM MACH BENH VIEN HU’U NGHI, HA NOI NAM 2024

TOM TAT

Muc tiéu: Xac dinh thuc trang chat lugng cubc
s6ng va mot sO yéu to lién quan dén chat lugng cudc
s6ng bang thang do EQ- 5D-5L cla ngudi bénh suy
tim dang diéu tri ndi trd tai khoa tim mach Bénh vién
Hru nghi ndm 2024. P6i twgng va phuong phap
nghién ciru: mé ta cat ngang thuc hién trén 79
Ngusi benh suy tim diéu tri noi trd tai khoa Tim mach-
Bénh vién HLru Nghl St dung bd cong cu do Iu’dng
chat lugng cudc sdng EQ-5D-5L dé thu thap SO liéu tur
thang 03 dén thang 05 nam 2024. Két qua: 45,6%
ngudi bénh c6 chat lugng cudc s6ng & mic trung
binh, 24,1% ngugi bénh c6 chat lugng cubc séng &
mUc cao va 27,8% ngudi bénh cé chat lugng cudc
song & muc thap. Cac yéu t6 lién quan dén chat lugng
cudc séng: gidi tinh, tinh trang séng chung, cé ngudi
cham sdc va triéu chiing khé thd, mét mdi, phu cla
ngudi bénh cé lién quan dén chat lugng cudc sbng
ngudi bénh suy tim (p<0,05), chua tim thay mdi lién
quan dén cac yéu té khac (p>0,05). Két luan: Chat
lugng cubc séng cla ngudi bénh da s6 & muc trung
binh. Yéu t6 gidi tinh, sdng chung véi gia dinh, cé
ngudi cham séc va triéu chiing khé thd, mét maéi, phu
co lién quan dén chat lugng cudc s6ng ngudi bénh suy
tim. Tar khoa: chat lugng cudc séng, suy tim.
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Objective: To assess the current status of
quality of life and identify factors associated with
quality of life by the EQ-5D-5L scale among heart
failure patients receiving inpatient treatment at the
Cardiology Department of Huu Nghi Hospital in 2024.
Subjects and Methods: A cross-sectional descriptive
study was conducted on 79 inpatients diagnosed with
heart failure at the Cardiology Department of Huu
Nghi Hospital. Data were collected using the EQ-5D-5L
quality of life measurement tool from March to May
2024. Results: 45.6% of patients had a moderate
quality of life, 24.1% had a high quality of life, and
27.8% had a low quality of life. Factors significantly
associated with quality of life included: Gender, living
arrangement, the presence of a caregiver, and
symptoms such as dyspnea, fatigue, and edema
(p<0.05). Other factors showed no significant
association (p>0.05). Conclusion: Most patients had
a moderate level of quality of life. Factors including
gender, living with family, having a caregiver, and
experiencing symptoms such as dyspnea, fatigue, and
edema were associated with the quality of life in heart
failure patients.

Keywords: quality of life, heart failure.

I. DAT VAN DE

Suy tim la mot héi chiing 1am sang do bién
ddi cdu tric va/hodc chlic ndng cla tim do nhiéu
nguyén nhan va bénh hoc khac nhau. Hau qua la
tang ap luc trong budng tim va/hodc giam cung
lugng tim khi géng sirc hay khi nghi. Day la mot
bénh ly thudng gdp va la nguyén nhan ti vong
hang dau trong cac bénh khong lay nhiém cung
vGi cac bénh khac nhu ung thu va tai bi€n mach
mau ndo [1]. V&i diéu kién chdm sdc tét, tudi tho
con ngudi ngay cang tang, dong thdi lam gia
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