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SUMMARY

Objective: To evaluate the reliability of the image-based sample check module on the cobas 8100
system in detecting haemolysis, icterus and lipaemia, using the quantitative serum index assay as
the reference standard.

Methods: A cross-sectional study of 334 serum and plasma samples analysed on the cobas 8100
system at the Department of Biochemistry, Bach Mai Hospital. Each sample was simultaneously
classified by colour on the acquired image and quantified for the three serum indices; sensitivity,
specificity, predictive values, likelihood ratios and the kappa coefficient were calculated at three
sets of reference thresholds.

Results: For haemolysis, both specificity and positive predictive value reached 100%, and
sensitivity rose from 45.2% at an H index threshold of 20 to 100% at an H index threshold of 80.
For lipaemia, 29.0% of samples were flagged, yet the L index did not differ from that of unflagged
samples (p = 0.317), with sensitivity of 50.0% and 64.3% at L index thresholds of 30 and 50,
respectively; for icterus, sensitivity was only 2.5%. Using the manufacturer thresholds, any colour
alert achieved 84.2% sensitivity, 98.6% negative predictive value, a negative likelihood ratio of 0.23
and missed 3 of 334 samples. Overall agreement between the two methods was 67.1%, with a
kappa of 0.194.

Conclusion: Image-based sample classification is highly specific for haemolysis and detected all
haemolysed samples above the interference threshold, but it is not sufficiently reliable for icterus
and lipaemia.
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TOM TAT
Muc tiéu: Danh gia dd tin cay clia bd phan kiém tra mau tu ddng trén hé théng cobas 8100 trong
nhan dién tan mau, tang bilirubin mau va duc mau do lipid.

Phuong phap nghién civu: M6 ta cit ngang trén 334 mau trén hé théng cobas 8100; mbi mau dugc
b6 phan kiém tra mau tu dong tién hanh phan loai mau bang hinh anh, va dugc dinh lugng ba chi
s6 huyét thanh H, | va L (tiéu chuén tham chiéu). Tinh d6 nhay, dé dac hiéu, gia tri du béo, ty s6 kha
diva Kappa & ba b nguéng.

K&t qua: V&i tan mau, do dac hiéu va gia tri du bdo duong déu dat 100%, dé nhay tang tir 45,2% &
H =20 &n 100% & H = 80. V&i duc mau do lipid, 29,0% mau bi canh bao nhung chi sé L khéng khac
nhom khéng canh bao (p = 0,317); d6 nhay 50,0% & L = 30 va 64,3% & L = 50. VGi tang bilirubin mau,
do nhay chi 2,5%. Canh bdo bat ky & ngudng nha san xuét dat dé nhay 84,2%, gia tri du bdo am
98,6%, ty s6 kha di am 0,23 va bd sét 3/334 mau; dong thuan toan cuc 67,1% véi Kappa = 0,194.

K&t luan: Phan loai mau bang hinh &nh rat dic hiéu vdi tan mau va phat hién toan bé mau tan mau
& ngudng gay anh hudng k&t qua, nhung chua du tin cay véi ting bilirubin mau va duc mau do lipid.

Tir khéa: chi s8 huyét thanh, tan mau, duc mau do lipid, cobas 8100, sai s& tién phan tich.

1. DAT VAN DE

Sai sé tién phan tich chiém 60 — 70% tong s6 sai s6t clia
phong xét nghiém [1]. Tan mau, tang bilirubin mau va duc
mau do lipid & ba y&u t6 gay nhiéu thudng gap nhat; riéng
tan mau chiém 40 — 70% trudng hap tir chéi mau [2]. Vi vay
moi mau can dudc danh gia chat lugng trude khi phan tich.

Nhan dinh bédng méat thudng don gidn nhung chi quan:
trén 1 509 mau, mirc dong thuan gitra quan sat bang mat
va chi s6 huyét thanh chi dat Kappa 0,187 vd@i tan mau,
0,342 vdéi tang bilirubin mau va 0,126 véi duc méau [3]. Du
da c6 khuyén nghi, 37,4% trong 1 405 phong xét nghiém
van ap dung va téi 95% dung nguyén trang ngudng canh
bao clia nha san xuét [2,4].

Xét nghiém chi s6 huyét thanh trén hé thdng cobas
c lugng gia khach quan muc tan mau (H), tang bilirubin
mau (1) va duc mau do lipid (L) qua d6 h&p thu & céac cap
budc séng chuyén biét; ngudng bat dau anh hudng két
qua do nha san xuat cong b la H =80, | =9 va L=>50[5].
Hé théng cobas 8100 c6 bd phan kiém tra mau ty déng
(Sample Check Module — SCM) chup anh phan huyét
thanh va phan loai vao cac nhém mau dugc huén luyén
tai chinh phong xét nghiém, cho két qua trong vai giay va
khong tiéu tén thudc thir [6]. Cac nghién clru hoc séu trén
anh mau cho két qua hira hen [7,8], nhung bd phan phan
loai mau tich hop s&n chua dugc lugng gia.

Chua c6 nghién clru cong b6 nao danh gia do tin cay clia
SCM. Nghién ctru nay xac dinh dé nhay, do dac hiéu va mic
dong thuan ctia SCM so vdi xét nghiém chi s6 huyét thanh.

*Tac gia lién hé

2. D01 TUQONG VA PHU'ONG PHAP NGHIEN CUU
2.1. Thiét ké nghién ciru:

M6 ta c4t ngang, so sanh phan loai ban dinh lvong clia
cobas 8100 SCM véi chi s6 huyét thanh H, I, L do bang xét
nghiém Serum Index Gen.2 (SI2).

2.2. Pia diém va thai gian nghién ciru:

Khoa Hoda sinh, Bénh vién Bach Mai, thang 12 nam 2025.
2.3. Béi twgng nghién ciru:

MAu huyét thanh, huyét tuong phan tich trén hé théng
cobas 8100, c6 SCM kiém tra va luwu anh; loai trir mau
khéng du thé tich.

2.4. C& mau va chon mau:

Theo cong thirc udc lugng mot ty 1& véi Z = 1,96, d =
0,05 va p lan lugt 0,065; 0,050; 0,034, c& mAu t8i thiéu la
94, 73 va 51 mau cho ba yé&u t8 gay nhiéu. Chon toan b6
mau dd tiéu chuan, thu dugc n = 334 mau.

2.5. Bién s6 va chi s6 nghién ciru:

Nhém chét lugng mau do SCM gén va ba chi sé H, |,
L theo don vi quy udc [5]. Chi s6 hiéu nang gom do nhay,
do dac hiéu, gia tri du béo, ty s6 kha di duong va am (LR+
va LR-), hé s6 Kappa va dién tich dudi dudng cong ROC.
2.6. Ky thuat va quy trinh thu thap sé liéu:

Mbi mau dugc SCM chup anh, phan loai mau tu dong,
ngay sau dé dugc dinh lugng ba chi s8 huyét thanh bang
thu6c thir SI2 trén hé théng cobas c¢; hai ngudn dir liéu
dugc ghép cap theo ma dinh danh, dii 334 cap. Nghién clru
phéan tich & ba bé ngudng: cdm quan (H =20, 122, L 2 30),
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huén luyén SCM (H = 30, | = 3, L = 60) va gy anh hudng két
qua xét nghiém theo nha san xuéat (H= 80, 129, L =2 50) [5].
2.7. Xt ly va phan tich sé liéu:

Ba chi s6 phan bd khéng chuén theo kiém dinh
Shapiro — Wilk (p < 0,001) nén trinh bay bang trung vi
va khodng t& phan vi; so sanh hai nhém bang Mann -
Whitney U, so sanh ty & bang kiém dinh chinh xac
Fisher. Chi s6 hiéu nang tinh tir bang 2 x 2 kém khoang
tin cay 95% theo Wilson, déng thuan bang Kappa cla
Cohen; a=0,05.

2.8. Pao durc nghién ctru:
S& dung s6 liéu xét nghiém thudng quy da ma hoa,

Bang 1. Phan loai chat lwong mau ctiia SCM (n = 334)

Phan loai cia SCM S6 mau (%)
Binh thudng (G) 196 (58,7)
Khong c6 canh bdo mau (0) 24(7,2)
Khoéng xac dinh (U) 2(0,6)
Tan mau (H) 14 (4,2)
Tang bilirubin mau (1) 1(0,3)
Puc mau do lipid (L) 97 (29,0)
Khoéng bi canh bao (G+0+U) 222 (66,5)
Bi cdnh bao (H+I+L) 112 (33,5)

Bang 2. Ty l& mAu cé yéu t6 gay nhiéu theo ngudng chi
s6 huyét thanh (n = 334)

khéng can thiép diéu tri, khdng &y thém mau mau; duoc ~ -
N AR A o Yéu t8 Nguwdng Ngudng Nguang gay
Hoi dong Dao duc Bénh vién Bach Mai thdng qua theo . x , . . anh huéng xét
. . R gay nhiéu|cam quan: n (%) huan luyén: n (%) hiém: n (%
Quyét dinh s6 9127/QD-BM ngay 31/12/2025. nghiém: n (%)
. . o Tan méu H = 20: H = 30: H = 80:
3. KET QUA NGHIEN CUU 31(9,3%) 20 (6,0%) 4(1,2%)
Nghién cltu phan tich 334 mau (Bang 3.1). Ty l&é mau Tang 5o 3. 5o
c6 yéu t6 gay nhiéu thay déi theo nguding dugc chon: tai | PIUTUbIn |5 15 o) 16 (4,8%) 3(0,9%)
mau
ngudng gay anh hudng két qua xét nghiém so vdi ngudn =
{g ge y, o g q N ,_g T % g BPuc mau L=30: L=60: L=50:
cam quan, ty l& nay giam 7,8 lan vGi tan mau, 13,3 lan vdi do lipid 30 (9,0%) 11 (3,3%) 14 (4,2%)
téng bilirubin méu, 2,1 (an véi duc mau do lipid, va 4,51@n (g5t yéu
L e 1o as ) P 86 (25,7%) 40 (12,0%) 19 (5,7%)
V@i bat ky yéu td nao (Bang 2). to nao
Bang 3. Phan bé chi sé huyét thanh theo phan loai nhém mau ctia SCM (n = 334)
Phan loai ctia SCM Nhém bi canh bao twong irng: | Nhém khong bi canh bao: Dién tich duéi duwong | Nguwéng
: trung vi (khodng t&r phan vi) |trung vi (khoang t&r phan vi) P cong (khoang tin cay 95%)| téiuwu
Phan loai H (n = 14) 52,5 (47,5 - 82,5) 5(3,0-8,2) <0,001| 0,997 (0,978 - 1,000) 31
Phan loail (n=1) 21 1(1,0-1,0) 0,025 0,997 (0,921 — 1,000) 21
Phan loai L (n = 97) 16 (11,0-21,0) 16 (11,0-19,0) 0,317 0,535 (0,466 — 0,604) 29

Kiém dinh Mann — Whitney U; ngudng t&i uu xac dinh theo chi s8 Youden. Nhém mau | chi ¢é 1 mau nén khéng tinh

khoang t&* phan vi.

Chi s6 tan méau (H)

Chi sé bilirubin (1)

Chi s6 duc mau do lipid (L)

°
102 4
10! -

8 8
< ° <
c c o
15} _ 5] b3
s 5 5
> 101 A 2 °
5 E)
< < °
0 0
a 19
= =
5] 3]
= =
5 =]
© ® 100 —4m — —
o) 5 10

10°
[ T 0 - o o

—_— ° °

102

@ ®oo o

Gia trj chi s6 huyét thanh

T T
Binh Tan
thuong mau

T
Tang
bilirubin

T T
Binh Tan
thuong mau

Puc mau
do lipid
Phan loai cGa bd phan kiém tra mau bang hinh anh

Phan loai clia bd phén kiém tra mau bang hinh &nh

T
Tang
bilirubin

T T
Binh Tan Puc mau
thuong mau do lipid

Phan loai ctia bé phan kiém tra m&u bang hinh anh

T
Tang
bilirubin

Duc mau
do lipid

Hinh 1. Phén bd chi s6 huyét thanh theo phan loai ciia SCM (n = 334; truc tung thang logarit)

Nhom dugc SCM phén loai tan mau c6 chi sé H tach
biét khoi cac mau con lai, trung vi cao gap hon 10 lan,
dién tich dudi duong cong 0,997 (Bang 3, Hinh 1). Ca 14
mau gan nhan tan mau déu cé H = 31, nguéng t8i uu theo
ROC la 31.Dd nhay tang tir 45,2% &H=201én 100% & H =
80, d6 dac hiéu luén = 97,0%; ddng thuéan cao nhat tai H =
30 vdi Kappa = 0,814 (Bang 4).

V6i tang bilirubin mau, chi 3 mau dat ngudng | = 9 va
SCM gén ding nhém mau 1 mau: dé nhay 33,3%, do dac
hiéu 100%, Kappa = 0,498 (Hinh 1, Bang 4). Tuy vay 2 trong
3 mau van vao nhém bat thudng, trong dé mau cé | = 22
bi gan nhan duc mau do lipid; chi mau cé | = 9 dugc cho
di tiép nhu mau binh thuding. O ngudng | = 2, dd nhay chi
con 2,5% (Bang 4).

g Crossrefd)) 95




D. H. Quyen; N. T. M. Phuong / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 193-197

Nguoc lai, nhém dugc phan loai duc mau do lipid cé
chi s6 L trung lap v&i nhom khéng céanh béo: p = 0,317,
dién tich dudi dudng cong chi 0,535 (Bang 3.3, Hinh 3.1).
o ngudng L = 30, gia tri dw bdo duang chi 15,5%, ty s6 kha
di duong 1,85, Kappa 0,115 (Bang 3.4). O’ nguéng L = 50,
dd nhay tang lén 64,3%, gia tri du bdo am 97,9%, song gia
tri dy bao duong con 9,3% va Kappa con 0,096. Trong 14
mau cé L = 50, 9 mau dugc gan nhan duc, 3 mau bi gan
nhan tan mau vi déng thdi cé H = 30, 2 mau bi xép la binh
thudng; mau cé L cao nhat bd sé liéu (L = 224) van dugc
nhan dién.

Bang 4. Do tin cay clla SCM theo tirng nhém mau va
tirng ngudng tham chiéu

Nhém mau Do nhay, % |D6 dac hiéu, | D bao D bso
V& neudn (khoang tin| % (khoang |duong, am. % LR+ | LR- [Kappa
BUONE | " cay95%) [tincay95%)| % '
Tan mau, 45,2 100
H=20 (29,2-62,2)( (98,7 -100) 100 94,7 © 10,55/0,599
Tan méu, 70,0 100
H230 |48,1-855)|(98,8-100)| 00 | 981 | = |0.30/0.814
Tan méau, 90,0 98,5
H=50 (59,6-98,2)|(96,4 - 99,3) 64,3 99,7 [58,3/0,10(0,741
Tan mau, 100 97,0
H=80 (51,0-100) |(94,5-98,3) 28,6 100 133,010,0010,434
Tang bilirubin 2,5 100
mau, 122 |(0,4-12,9) |(98,7-100) 100 88,3 © 10,9710,043
Tang bilirubin 33,3 100
mau, 129 | (6,1-79,2) |(98,9-100)| 100 | 994 | « |067]0,498
Puc mau do 50,0 73,0
lipid, L= 30 |(33,2-66,8)|(67,8-77,7) 155 93,7 |1,85/0,6810,115
Puc mau do 64,3 72,5
lipid, L= 50 ((38,8-83,7)|(67,4-77,1) 93 97,9 12,3410,4910,096
Puc mau do 63,6 72,1
lipid, L= 60 |(35,4-84,8)|(67,0-76,7)| 72 | 983 |228]0,50/0,075

Fisher: p < 0,001 (tan méau, ca bén ngudng); p = 0,009
(1=9); p=0,011 (L = 30); p = 0,006 (L = 50). LR+ khong xac
dinh () khi d d&c hiéu bang 100%.

Bang 5. Hiéu nang clia canh bao bat ky theo ba bé tiéu
chuan tham chiéu (n = 334)

Dvw
Tidu chudn M3u bat | P6 nhay, % |D6 dic hiéu,| LR+ | bdo | Bé
tham chigu thuong, | (khoangtin | % (khoang | / |dwong| sét,
n (%) cay 95%) |[tincay95%)|LR-| /am, [n (%)
%
Neuang 1,60
cam quan 86 (25,7) 46,5 71,0 / 35,7/ | 46
(H=20;1=2 771 (36,3-57,0) | (65,0-76,3) 0.75 79,3 ((13,8)
2;L=230) ’
Neutng 2,00
huén luyén 40 (12,0) 60,0 70,1 / 21,4/ | 16
(H=30;1=2 1 (44,6 -73,7) | (64,6 -75,0) 057 92,8 | (4,8)
3;L=60) ’
Ngudng gay
anh hudng 2,76
. A 84,2 69,5 14,3/ | 3
xét nghiém | 19 (5,7) ! ! / !
(H=80; |2 (62,4-94,5) | (64,2-74,3) 0,23 98,6 |(0,9)
9; L=50)

Khi gop tat ca loai canh bao thanh mot bién nhi phéan
(c6/khong bat thudng), mirc dong thuan toan cuc va hé sé
kappa tuong ng & ba bé ngudng (cam quan, huén luyén
SCM, va gay anh hudng xét nghiém theo céng bd ctia nha
san xuét) lan lugt la 60,5% va 0,189; 67,1% va 0,194;
69,8% va 0,165. SCM c6 hiéu ndng sang loc phu thudc réat
&n vao tiéu chuén tham chiéu (Bang 5): d6 nhay tang tir
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46,5% & ngudng cAm quan lén 84,2% & ngudng gay anh
hudng két qua xét nghiém, trong khi ty & bd sét giam tur
13,8% xuéng 0,9% (3 trong 334 mau). Ba mau duy nhat
vugt ngudng nha san xuét nhung bi SCM x€p vao nhom
binh thudng, bao gdm: hai mau boé sét do duc lipid (L =54
va L =69, déu chi vugt nhe ngudng L = 50) va moét mau do
tang bilirubin (1 =9, ndm dung ngudng). Khéng cé mau tan
mau nao bi bd sét — phu hgp véi dé nhay 100% & H = 80
trong Bang 4.

4. BAN LUAN

Gi4 tri nGi bat nhat ctia SCM a do dac hiéu va gia tri du
bao duong dat 100% vd&i tan mau. DO nhay tang tir 45,2%
G H=201én 100% & H = 80, phan d4nh ban chat phan loai
theo mau: chi nhan dién dugc khi mau hdong hodc dé da
du ro. Ngudng thuc nghiém H = 31 trung ngudng 30 khi
cu hinh, cho thdy huén luyén dung thiét ké.

Muc dich kiém tra chat luong mau |4 ngdn mau cé
muc nhiéu dd gay sai léch dugc tra cho lAm sang, ch
khéng phai phat hién moi mau cé héng cau vé. Theo nha
san xuét, chi t H = 80 md&i bat dau cé sai lech vato H =
200 méi anh hudng kali, AST, LDH, CK [5]; toan bd mau
& murc nay déu bi SCM chan lai. Ngudng tham chiéu tac
doéng rat lén: d6 nhay dao ddng 45,2 — 100% con gié tri du
béo duong gidm tlr 100% xudng 28,6% vdi ngudng H tir =
20 dén = 80. Vivay can cong b6 ré ngudng da dung, vidu H
=30,1=5,L=25[7]ho&c H=29, =5, L=40[8].

K&t qua nay tuong dong véi mot hé théng xir ly anh khac
(d6 nhay 0,312 va d6 dac hiéu 0,993 vdi tan mau) [8]: dac
hiéu rat cao kém do nhay han ché la dac tinh chung cla
céac thuat toan phan loai mau. Ban than chi s6 huyét thanh
cling chua hai hoa héa: véi mau chira bilirubin lién hgp
320 pmol/L, cac hé théng béo tir 292 dén 684 pmol/L [4].

Han ché l&n nhat la nhém mau duc mau do lipid: SCM
canh bao 29,0% mau nhung chi s L clia nhém c6 canh béo
khong khéac so véi nhém khong cé canh béo (p =0,317). Th
nhét, chisé L phan anh do duc, tuong quan yéu vditriglycerid
- ngudng L = 50 chi twong Ung khoang 1,75 mmol/L [5] - va
la chi 8 kém 6n dinh nhat, dd khdng chinh xac t&i 6,2% [9].
Thi hai, d6 duc anh hudng chi yéu dén kénh do sang cula
anh, d& bj nhiéu bdi diéu kién chiéu sang, nhan dan va loai
8ng mau. Thit ba, vat liéu huan luyén nhém mau nay c6 thé
chua dd tuong dong vé mure chisé L [6].

K&t hop ty & mau cd yéu t8 gay nhiéu (Bang 2) véi ty s6
kha di (Bang 4, Bang 5) cho thay rd vai trd thuc hanh cla
SCM. Th& nhét, véi tan mau, do déac hiéu 100% lam ty s6
kha di duong khong xac dinh va gia tri du bdo duong dat
100%: moi cdnh bdo tan mau déu dugc xac nhén, nén cé
thé dung dé tu dong chi dinh do chi s& huyét thanh ma
khéng sinh bao dong gia. Tha hai, véi duc mau do lipid,
x4&c sut tién nghiém dé mot mau cé L = 50 1§ 4,2%; ty
s6 kha di duong 2,34 chi nang xac suét lén 9,3%, nghia la
hon 90% canh béo duc la bdo dong gia. Th ba, khi xét ca
ba yéu t8 & ngudng nha san xuéat, xac suét tién nghiém (&
5,7%: mét canh bao bt ky ndng xac suét 1én 14,3% (ty s6
kha di duang 2,76), con khi khéng ¢ canh béo, ty s6 kha
diam 0,23 ha xac suét xudng 1,4%. Nhu vdy SCM la céng
cu loai trir ch? khéng phai cong cu khang dinh: néu chi do
chi s8 huyét thanh cho 33,5% mau bi canh bao (Bang 1),
phong xét nghiém giam hai phan ba khoi lugng xét nghiém
nay va chibo sét 3 trong 334 mau (0,9%) —tiém can 2,56%
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am tinh gia ctia mét mé hinh hoc sau trén 112 121 mau [7]
va 0,095% clia hé théng ty dong xac minh két qua bang
hoc may [10].

Nghién cttu c6 mét s6 han ché: mau thu thap trong thai
gian ngan nén chua phan anh bién thién theo thdi gian, 16
8ng mau va diéu kién chiéu sang; s mau tang bilirubin
mau rd va duc mau mudc nang rat it nén khoang tin cay clia
dd nhay rat rong; tiéu chuan tham chiéu chua ddi chiéu
v@i hemoglobin, bilirubin va triglycerid dinh lugng truc
ti€p. Huwdng khac phuc (4 thu thap mau nhiéu ngay, chu
déng thu mau cé chi s8 bilirubin va chi sé duc cao, trién
khai ndi kiém chi s6 huyét thanh [9] va huén luyén lai cac
nhém mau.

5. KET LUAN

SCM trén hé théng cobas 8100 c6 do tin cay cao trong
nhan dién tan mau, véi dé dac hiéu va gia tri du bao duong
tuyét ddi, phat hién dugc toan bé mau tan mau & ngudng
bat dau gay &nh hudng két qua xét nghiém; nguagc lai chua
du tin cay vé&i duc mau do lipid va tang bilirubin mau mdrc
nhe dén trung binh. Nh& gid tri du' bdo &m rét cao, bé phéan
nay phu hgp vai tro sang loc bo trg gitip giam khéi lugng
xét nghiém chi s6 huyét thanh nhung khong thay thé dugc
xét nghiém do. Phong xét nghiém can huén luyén lai hai
nhédm mau nay, thiét lap noi kiém dinh ky va chon ngudng
theo muc tiéu lam sang.

TUYEN BO VE DONG GOP CUATAC GIA

Hai tac gia cung xay dung y tudng va thiét ké nghién
clfu; tac gia th& nhat thu thap, phan tich sé liéu va viét
ban thao, tac gia thit hai kiém tra va chinh stra.

CAM KET VE MAU THUAN LO1 iCH

Céc tac gia khong cé6 mau thuan Lgi ich va khdng nhan
tai tro tU nha san xuat thiét bi, thuéc thr.

LOI CAM ON

Nhém nghién clu tran trong cdm on Ban Giam déc
Bénh vién Bach Mai va Khoa Héa sinh da héo tro.

TUYEN BO VE VIEC SU DUNG TRi TUE NHAN TAO

Tri tué nhan tao chi hé trg bién tap ngdn ngi va dinh
dang; s6 liéu, phan tich va két ludn do cac tac gia chiu
trach nhiém.
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