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ABSTRACT

Objective: To evaluate the agreement of semi-quantitative urinary Albumin-to-Creatinine
ratio (ACR) test results between the UC1800 automated urine analyzer system and the
reference quantitative method on the AU680 automated biochemistry system.

Subjects and Methods: A cross-sectional study was conducted on 100 random spot
urine samples from patients with indications for ACR testing. Samples were analyzed
simultaneously on both the UC1800 and AU680 systems.

Results: There was a moderate agreement (Kappa coefficient = 0.60, p<0.001) between
the two methods in patient classification (according to KDIGO guidelines). At the ACR 2
3 mg/mmol threshold, the ACR test on the UC 1800 analyzer demonstrated a sensitivity
of 84.2%, a specificity of 92.6%, a positive predictive value of 72.7%, and a negative
predictive value of 96.2%. ROC curve analysis showed an area under the curve (AUC) of
0.912 (95% CI: 0.813 - 1.000; p < 0.001).

Conclusion: The study demonstrated a moderate agreement in clinical classification
between the semi-quantitative ACR method on the UC 1800 system and the quantitative
method on the AU680 system (k=0.60). The UC 1800 system is an effective and reliable
screening tool.

Keywords: Albuminuria; Albumin-to-creatinine ratio; Screening; Chronic kidney disease;
Method comparison.
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PANH GIA SU’ TUO'NG PONG KET QUA XET NGHIEM CHi SO
ALBUMIN/CREATININ NIEU GI0’A HE THONG MAY PHAN TiCH UC1800
VA AU680 TAI BENH VIEN DA KHOA HOA BINH
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TOM TAT
Muc tiéu: DPanh gia sy tuong dong két qua xét nghiém ban dinh lwong chi s Albumin/

Creatinin niéu (ACR) trén hé théng may phéan tich nudc tiéu ty ddng UC1800 so vd@i phuang
phap dinh lwugng tham chiéu trén hé théng hoa sinh ty dong AU680.

DGi tugng va phuong phap nghién cttu: Nghién cliu céat ngang, tién hanh trén 100 mau
nudc tiéu thai diém bat ky ctia cac bénh nhan cé chi dinh xét nghiém ACR. Mau dugc phan
tich déng thai trén ca hai hé théng UC1800 va AU680.

K&t qua: Mlc do phu hgp kha véi hé so Kappa la 0,60 (p<0,001) gitra hai phuwong phap
trong viéc phan loai bénh nhan (theo huéng dan KDIGO). Tai nguéng ACR = 3 mg/mmol,
Xét nghiém ACR trén may UC 1800 thé hién dé nhay 84,2%, d6 dac hiéu 92,6%, gia tri tién
doan duong 72,7% va gia tri tién doan 4m 96,2%. Phan tich dudng cong ROC cho thay dién
tich dudi duong cong (AUC) la 0,912 (KTC 95%: 0,813 - 1,000; p < 0,001).

K&t ludn: Nghién clru cho thay phuong phap ban dinh lwugng ACR trén hé théng UC 1800 va
phuong phap dinh lugng trén hé théng AUB80 c6 su tuong dong kha vé mat phan loai lam
sang (k=0,60). H& thng UC1800 la m&t cdng cu sang loc hiéu qua va dang tin cay.

Terkhéa: Albumin niéu; Ty s6 albumin/creatinin; Sang loc; Bénh thdn man; So sanh phuong

phap.

1. DAT VAN DE

Bénh than man (CKD) & mét van dé sic khoe cong
dong toan cau, anh hudng dén khoang 10% dan sé
thé gigi[1]. Viéc phat hién sém va can thiép kip thoi
doéngvaitrd then chét. Trong bdi canh do, xét nghiém
ty s6 Albumin/Creatinin niéu (ACR) c6 y nghia dac
biét quan trong. Day khéng chi la mot chi ddu sém
va nhay cho tén thuong than, dac biét & cac bénh
nhén co6 nguy co cao nhu dai thdo dudng va tang
huyét ap, ma con la moét yéu té tién lugng déc lap
cho céc bién c6 tim mach va su'tién trién chia bénh.
Vinhitng vai tro nay, ACR da tr& thanh phuong phap
chuén dugc KDIGO khuyén céo trong sang loc va
theo doi CKDJ[2,3].

Tai Khoa Xét nghiém Bénh vién Ba khoa Hoa Binh,
bén canh hé théng hda sinh tw dong AU680 (phuong
phéap dinh lugng tham chiéu), chiing toi da trién khai
hé théng phan tich nudc tiéu tu dong UC 1800. Day
& dai dién cho mot thé hé may phan tich mdi, ung

*Tac gia lién hé

dungcac congnghétiéntién nhamkhac phuc nhirng
han ché clia cac phuong phap ban dinh lugng ci. Cu
thé, UC 1800 sir dung cam bién quét hinh anh tiép
xtc (CIS) thay cho céng nghé LED don séc, cho phép
chup anh que thtr v6i do6 phan giai cao va khong bi
bién dang quang hoc. Hé théng nay ciing st dung
5 budc song (so véi 3-4 & cac hé thdng cil) dé tang
dd nhay phat hién bién ddi mau, déong thoi tich hgp
thuat toan théng minh cé kha nang hiéu chinh cac
yéu t8 gay nhiéu. Mot uu diém ndi bat khac 1a kha
nang chup va luu trit hinh anh que thir cung két qua,
cho phép kiém tra lai khi can ma khdéng t8n thém
vat tu.

Nhirng cai tién nay hira hen mang lai két qué chinh
xac va dang tin cay hon. Tuy nhién, du mét céng
nghé co nhiéu vu diém ly thuyét, viéc xac thuc hiéu
nang clia né trong boi canh lam sang thuc té va so
sanh véi mot hé thong dinh lugng tu dong da dugc
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cong nhan nhu AU680 [a mot budc di bat budc theo
tiéu chuan quan ly chat lugng phong xét nghiém ISO
15189:2022[4]. Vi vay, ching t6i thuc hién nghién
ctru nay vdi muc tiéu: Panh gia sy tuvong dong két
qua xét nghiém ban dinh lugng chi s6 Albumin/
Creatinin niéu (ACR) trén hé thong may phan tich
nudc tiéu ty déng UC1800 so véi phuong phéap dinh
lugng tham chiéu trén hé théng hda sinh ty dong
AUB80. Tir d6 cung cép bang ching khoa hoc, lam
néi bat gia tri cla céng nghé mdi va khuyén céo xay
dung moét quy trinh xét nghiém ACR t6i vu tai bénh
vién.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét k& nghién ctru: Nghién cttu cat ngang.

2.2. Dia diém va thdi gian ngién ctru: Nghién clru
dugc thuc hién tai Khoa Xét nghiém, Bénh vién Da
khoa Hoa Binh, Hai Phong. Thoi gian thu thap mau
tlr thang 05/2025 dén thang 09/2025.

2.3. Dai twgng nghién ciru

D6i twong nghién cru la mau nudc tiéu thoi diém bat
ky bénh nhan cé chi dinh xét nghiém ACR tai Khoa
Xét nghiém Bénh vién ba khoa Hoa Binh.

- Tieu chuén lywa chon: MAu nudc tiéu cé chi dinh
ldam sang cho xét nghiém ACR, du thé tich, dugc lay
va van chuyén dung quy trinh.

- Tiéu chuén loai trir: Mau khéng du thé tich, thong
tin khéng chinh xac, bi nhiém ban, cé mau dai thé,
hoac tirbénh nhan dang cé céc tinh trang c6 thé lam
tang ACR sinh ly tam thd&i nhu sét cao, nhiém trung
dudng tiét niéu cap, sau van dong thé luc cudng do
cao, hoac trong ky kinh nguyét.

2.4. C& mau va phuong phap chon mau

- C& mau: Tai liu EP09-A3 clia Vién tiéu chuén Lam
sang va Xét nghiém (CLSI) huéng dan c& mau tdi
thiéu cho cac nghién clru so sanh phuong phap (a
40 mau. Nghién clru nay ching téi thuc hién cd mau
V@i 100 mAu nudc tiu thoi diém bat ky tir cac bénh
nhan c6 chi dinh xét nghiém ACR nham tang cudng
do tin cdy cho cac két qua danh gia hiéu nang chan
doan.

- Phuong phap chon mau: Phuong phap chon mau
thuan tién.

2.5. Bién s6 va chi sé nghién ctru
- Bi€n s6 chinh: K&t qua ACR tir hai hé théng.

+ Hé théng UC1800: K&t quéa ban dinh lugng,
dugc phan loai thanh cac muc (Normal; 3.4; 17;
>33.9 mg/mmol).

+Hé thong AU680: Két qua dinh lugng, don vi mg/
mmol.

- Céc chisb danh gia:

+Syrtwong dong phan loai lam sang: Hé sé Kappa
ctia Cohen.

+ Hiéu nang chan doan tai ngudng ACR = 3 mg/
mmol: D6 nhay, dé dac hiéu, gia tri tién doan duong
(PPV), gia tri tién doan am (NPV).

+ Kha nang phan biét téng thé: Dién tich dudi
dudng cong ROC (AUC).

2.6. Ky thuat, céng cu va quy trinh thu thap sé liéu

Mbi mau nudc tiéu ddm bao céc tiéu chuan chon
mau dugc chia thanh hai phan va phan tich déng
thdi trén hai hé thng UC1800 va AU680.

- Phuong phap thir nghiém: Phan tich ban dinh lugng
trén hé thong UC1800 (hoa chéat hang URIT, Trung
Quadc) dua trén phuang phap do quang phan xa.

- Phuong phap tham chi€u: Phan tich dinh lugng trén
hé théng AU680 (hoa chat hang Beckman Coulter,
Hoa Ky). Néng dd Microalbumin dugc dinh lugng
bang phuong phap mién dich do dé duc, néng do
creatinin dugc dinh lwgng bang phuong phap Jaffe.
Tinh toéan chi s8 ACR (mg/mmol).

2.7. XU ly va phan tich sé liéu

S8 liéu dugc nhap va xur ly bang phan mém SPSS
22.0:

- Két qua ACR dugc phén loai theo ba mirc d6 cua
KDIGO (A1 (<3 mg/mmol), A2 (3-30 mg/mmol) va A3
(> 30 mg/mmol)).2

- Mire dé tuong dong dugc dinh lwgng bang hé sé
Kappa ctia Cohen (k).

- D& danh gia hiéu nang chan doén tai ngudng quyét
dinh [d&m sang (ngudng cat ACR 3 mg/mmol) cac
chi s6 d6 nhay, d6 dac hiéu, gia tri tién doan duang
(PPV), gia tri tién doan am (NPV) va khoang tin cay
95% (KTC 95%) dugc tinh toan.

- budng cong ROC dudgc xay dung dé danh gia kha
nang phan biét téng thé ctia hé théng UC1800 trong
viéc phat hién céc truong hgp cé ACR $\ge$ 3 mg/
mmol. Dién tich dudi dudng cong (AUC) dugc tinh
toan

- Mlrc y nghia théng ké dugc xac dinh vaGi gia tri
p<0,05.

2.8. Dao durc nghién cttu

Nghién cltu tuan tha cac nguyén tac dao dic trong
nghién clu y sinh hoc theo Tuyén ngdn Helsinki va
da dugc Hoi dong Pao dic ctia Bénh vién Pa khoa
Hoa Binh phé duyét. Théng tin bénh nhan dugc ma
héa dé dam bao tinh bao mat.
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3. KET QUA NGHIEN cU'U
3.1. Pic diém mau nghién cu

Téng s6 100 mau nudc tiéu da dugc phan tich. Dua
trén két qua tlr phuong phap tham chiéu (AU680),
su phan b8 clia cdc mau theo phan loai KDIGO nhu
sau: 81 mau (81%) la A1, 12 mau (12%) la A2, va 7
mau (7%) la A3.

3.2. Sy’ twong dong trong phan loai lam sang

Su phu hop trong viéc phan loai mau vao ba nhém
A1, A2, A3 theo KDIGO gilra hai hé thong dugc trinh
bay trong Bang 1.

Bang 1. Bang déi chi€u phan loai mirc dé Albumin
niéu theo KDIGO giira hai hé théng (n=100)

Phan loai UC1800
Phan loai AU680
Téng
A1(<3mg/ | A2(3-30 | A3(>30 |[(UC1800)
mmol) mg/mmol) | mg/mmol)
A1 (Binh thudng)
78 3 0 81
A2 (Tang vura)
3 8 6 17
A3 (Tang nang)
0 1 1 2
Téng (AU680)
81 12 7 100
Ty & phu hop chung: 87%
K=0.6 (p<0,001)

Bang 1 cho thay ty l& phlu hgp chung gitta hai phuong
phép la 87%, véi hé s6 Kappa la 0,60, phan anh murc
do tuong dong kha. Su bat déng chii yéu xay ra & cac
vung ranh gidi gitta cac nhém phéan loai. UC 1800
hoat dong tot trong viéc xac dinh cac truong hop
binh thudng, nhung kha nang phan dinh chinh xac
gilta cac murc do bénh ly con han ché so véi phuong
phap dinh lugng.
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3.3. Hiéu nang chan doan tai nguéng sang loc

Bang 2. Bang so sanh két qua sang loc ctia UC
1800 va AU680 tai ngudng ACR = 3 mg/mmol

AU680=3 | AU680<3
Nguéng mg/mmol | mg/mmol | Tong
(Duong tinh) | (Am tinh)
UC1800=3.4
(Duong tinh) 16 (TP) 3 (FP) 19
ucC1800
Normal 3 (FN) 78 (TN) 81
(Am tinh)
Téng 19 81 100

TP: Duong tinh that; FP: Duong tinh gid;
FN: Am tinh gid; TN: Am tinh that

S& lugng L6 cac trudng hop Am tinh that (TN =78) so
véi chi 3 truong hgp Duong tinh gia (FP = 3) da minh
chirng cho dé dac hiéu cao ctia phuong phap. Tuong
tu, s6 lugng Am tinh gia (FN = 3) & muc rat thap, cho
thay nguy cd bo sét bénh nhéan la khong cao. Sy can
bang gitra viéc xac dinh dung phan l&n céc trudng
hgp c6 bénh (TP = 16) va git cho cac trudng hgp
phan loai sai (c& FP va FN) & murc t8i thiéu da khang
dinh gia tri cia UC 1800 nhu mot cong cu sang loc
hiéu qua trong thuc té lam sang.

Bang 3. Hiéu nang chan doan cua UC 1800 tai

ngwong ACR = 3 mg/mmol
Chi sd danh gia Gia tri (%)
o6 nhay 84,2
Do dac hiéu 92,6
Gia tri tién doan duong (PPV) 72,7
Gia tri tién doan am (NPV) 96,2

Vé&i do déc hiéu va gia tri tién doan &m déu rat cao
(92,6% va 96,2%), hé thong UC 1800 chi*rng td la mot
cong cu "loai tri" tot. V& mat lam sang, mot két qua
"Binh thudng" tir hé thong nay cé do tin cay rat cao
trongviéc loaitrirkha nang cé albumin niéu. D6 nhay
va gia tri tién doan duong cling & muc tot (84,2% va
72,7%), cho thay kha nang phat hién phan l&n céac
trudng hgp c6 bénh, tuy nhién van khang dinh sy
can thiét phai xac nhan lai cac két qua duaong tinh
bang phuong phap dinh luong.

3.4. Kha nang phan biét téng thé

Kha ndng phan biét tdng thé cua phuong phéap
UC1800 dugc danh gia qua dudng cong ROC (Biéu
do 1).
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Bi€u dd 1. DPudng cong ROC danh gia kha nang ctia
UC 1800 trong viéc phat hién ACR =3 mg/mmol

Dién tich dudi dudng cong (AUC) la 0,912 (KTC 95%:
0,813 - 1,000; p < 0,001), cho thay kha nang phan
biét rat tot.
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Biéu d6 2. Biéu dd phan tan

so sanh két qua ACR gitra hai hé thong
Biéu dd so sanh két qua ACR gilta AU6S0 (truc
tung, dinh lugng) va UC1800 (truc hoanh, ban dinh
lugng), cho thdy ma&i tuong quan duong rd rét gitra
ACR AU680 (dinh lugng) va ACR UC1800 (ban dinh
lugng), vdi gia tri trung vi cia AU680 tang dan theo
cép dod cuia UC1800. Tuy nhién, dé phan tan cua két
qua ACRtrén hé thng AU680 tang dang ké & cac két
quéa ACR trén hé thng UC1800 cao haon, dac biét &
nhém >33,9. Céac trudng hgp bat dong cling dugc
ghi nhan, thé hién qua cac diém ngoai lai, cho thay
kha nang két qua ACR trén UC1800 danh gia thap
hon so vd@i trén hé théng AU680 trong mot sé tinh
huéng ld&m sang cu thé.

4. BAN LUAN

Nghién cu nay cung cdp mot danh gia toan dién
Ve sy tuong dong ldm sang va hiéu nang chan doan
clia xét nghiém ACR hé thong UC 1800, mot dai dién
clia cdng nghé phan tich nudc tiéu thé hé mdi, so
vGi phuong phap dinh lugng chuén trén hé théng
AUG680. Phat hién quan trong nhat ctia nghién ctru la
do dac hiéucao (92,6%) vagiatritién doanam (NPV)
rat cao (96,2%) ctia hé théng UC 1800. V& mat lam
sang, diéu nay dinh vi hé théng UC 1800 nhu mot
cong cu "loai tri" (rule-out) cuc ky hiéu qua. Khi mot
mau nudc tiéu cho k&t qua "Binh thudng", xac suat
bénh nhan thuc su khéng cé albumin niéu @ mic y
nghia lam sang |a rat cao (hon 96%). Hiéu nang an
tugng nay co thé duoc ly gidi mot phan bdi nhirng
cai tién cong nghé coét 16i ciia hé théng. Cong nghé
cam bién CIS cho phép quét hinh anh que thir vdi
dd phan giai cao, giam thiéu sai sd quang hoc. Viéc
str dung 5 budc séng thay vi 3-4 gitip phan biét cac
bién d8i mau tinh vi hon, dac biét & cac ndng dod thap
gan ngudng. Cung vdi thuat toan théng minh cé kha
nang hiéu chinh cac yéu t6 gay nhiéu, hé théng giam
thiéu duoc céc két qua duong tinh gia, qua dé dat
duoc do dac hiéu cao.

Trong khi dé, do nhay xét nghiém ACR & murc 84,2%
la mot két qua tot, cho thdy kha nang phat hién phan
l&n cac truong hgp cé bénh. Gia tri tién doan duong
& muc kha (72,7%) cho thdy mét két qua duaong
tinh tir thiét bi UC 1800 c6 khoang 27% kha nang
la duong tinh gia, nhdn manh sy can thiét phai xac
nhan lai bdng phuong phap dinh lugng.

Hé sé Kappa 0,60 cho thdy murc do twong dong "kha"
gilta hai hé théng. Piéu nay cé nghia la chung khéng
hoan toan thay thé dugc cho nhau trong viéc phan
loai chi tiét bénh nhan vao cdc nhdm A1, A2, A3.
Phan tich Bang 1 cho thay su bat déng chi yéu xay
ra & cac vung ranh gidi. May UC 1800 da phan loai 3
mau A1 thanh A2 (duong tinh gid mdc dé nhe) va 6
mau A3 thanh A2 (&m tinh gid mic dé nang). Diéu
nay nhan manh rang trong khi thiét bj UC 1800 xuat
séc trong viéc xac dinh nhém "Binh thudng" nhung
kha nang phan dinh chinh xac gilra "tang vira" va
"tdng nang" clia né con han ché so véi phuong phap
dinh lugng. Su bat dong nay khong phai la mot yéu
diém ma la mét dac tinh ¢é hitu ctia phuong phap
ban dinh lwgng, va nd cling cd cho vai trd clia thiét bi
UC 1800 la mét cong cu sangloc, khong phailacong
cu chan doan xac dinh.

K&t qua clia chung toi phu hgp vdi cac nghién clru
tuang tu trong y van. Cac gia tri vé do nhay (84,2%)
va do dac hiéu (92,6%) tuong dong vdi cac bao cao
khac, vén c6 do nhay dao dong tlr 78% dén 89% va
d6 dac hiéu tr 91% dén 93%.5,6 Hé s6 Kappa 0,60
nam trong khoang tuong dong kha-t8t dugc béo céo
bdi cac nghién cltu clia Nah va cong su (k= 0,72).7

Tinh mdi cGia nghién ctu nay khéng chi ndm & viéc
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so sanh hai thiét bi, ma la viéc danh gia hiéu nang
clia mot thé hé may phan tich nudc ti€u mdéi vdi
nhirng cai tién céng nghé rd rét (CIS, 5 budc séng,
thuéat toan thong minh). Két qua thuc nghiém, dac
biét la d6 dac hiéu rat cao, da cung cap bang chirng
xac thuc cho nhirng vu diém ly thuyét clia cac cong
nghé nay trong moitruong lam sang thuc té. Diéu nay
tuong phan véi moét s6 nghién cltu trén cac phuong
phap que thir don gidn hon vén cho thdy dé nhay
kém hon.8 Dya trén dit liéu chia ching t6i, 78% mau
cho két qua ACR binh thugng trén UC 1800, diéu nay
c6 nghia la 78% cac xét nghiém dinh lugng ACR tén
kém hon co thé dugc tranh, giup tiét kiém dang ké
chi phi héa chat, vat tu va nhan luc. Hon nira, thoi
gian tra két qua cho phan ldn bénh nhan sé dudgc
rat ngén, giam tai cho hé thdng may AU680, va cho
phép phong xét nghiém tang cong suat sang loc ma
khong can dau tu thém.6

Tuy nhién, nghién ctru nay cling cé moét sé han ché
nhu dugc thuc hién tai mot trung tdm duy nhat, mo
hinh bénh tat vé than bi han ché, cd mau ciing chua
dd lén mang tinh dai dién dé khuyén céo cho céac
don vi khac.

5. KET LUAN

Nghién cltu da chi'ng minh rang phuong phéap béan
dinh lugng ACR trén hé théng UC 1800 va phuong
phap dinh lugng trén hé thong AU6G80 tai bénh vién
Da khoa Hoa Binh — Hai Phong c6 su tuong dong
kha vé mat phan loai lam sang (k=0,60). V3i gia tri
tién doan am (96,2%) va dé dac hiéu (92,6%) cao,
hé thong UC 1800 la mét cong cu sang loc hiéu qua
va dang tin cay dé sang loc bénh nhan cé chisd ACR
bat thudng.

6. KHUYEN NGHI|

Dua trén két qua nghién cltu, ching toi dé xuéat ap
dung quy trinh sang loc ACR hai budc: sif dung hé
théng UC 1800 cho sang loc ban dau va chi khang
dinh cac két qua bat thudng bang hé théng AU680.
Chién lugc nay gitp t8i wu héa hiéu qua chan doan,
ti€t kiém chi phiva ndng cao nang luc sang loc bénh
than man tai bénh vién.
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LOI CAM ON

Nhom tac gia xin chan thanh cam on Ban Giam doc
va cac dong nghiép tai Bénh vién Pa khoa Hoa Binh
da tao diéu kién va hd trg dé nghién citu dugc hoan
thanh.
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