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TOM TAT

Tén thwong vi mach thin do ddi thdo dwong la bién chitng man tinh quan trong, lam ting
nguy co' tién trién bénh thdn man va bién cé tim mach. Albumin niéu giit vai tro trung tam trong
bénh thdn ddi thdo dwong vi vira la dau dn sém ciia ton thuwong vi mach thén, vira biéu hién mirc do
nang theo mét phé lién tuc dudi tac dong dong thoi ciia roi loan chuyén héa va bién doi huyét dong.
Phdn logi albumin niéu dya trén ti so albumzn/creatznzn niéu (WACR) givip danh gid mirc dg ton
thwong va phan tang nguy co, tuy nhién can luu y tinh bién thién sinh hoc va nén xdc nhan lap lai
trueGe khi két lugn. Can nhan manh sy ton tai ciia kzeu hinh bénh than dai thao dwong khong albumin
niéu, do do danh gid phoi hop uACR va do loc cau thin (eGFR) la can thiét trong thyc hanh. Cac
Yéu t6 lién quan dén albumin niéu va ton thiong vi mach thdn bao gom thoi gian mdc bénh, kiém
soat duong huyet va dao dong HbAlc, cung cdc yéu to dong mdc va dic diém nén nhu thira can/beo
phi, hit thuéc 14, réi loan lipid mau, tang huyét dp, tuéi cao va gioi nam, ngoai ra, cdc huéng tlep
cdn moi goi y vai tro d‘leu bién ciia hé vi sinh dwong rudt, gan nhiém md khong do riou, co ché diéu
hoa biéu hién gen va nén tang di truyén. Néu khong dwoc can thiép phu hop, albumin ni¢u c6 xu
hudng tién trién véi mire do khdc nhau, phdan dnh ton thwong thén tién trién va la mét dich diéu tri
quan trong. Vé diéu tri, irc ché hé renin—angiotensin van la nén tang ddc biét & nguoi bénh ting
huyét dp keém albumin niéu, dong thoi cdc liéu phdp moi nhu e ché SGLT?2 va doi khdng thu thé
mineralocorticoid khong steroid (finerenone) da cung 6 chién lege bao vé thin da co ché nham
giam albumin niéu va lam chdm tién trlen bénh thdan ddai thao duong.

Tir khoa: Ddi thao duong, ton thuong vi mach, bénh than ddi thao duong, albumin niéu.

ABSTRACT

THE ROLE OF ALBUMINURIA IN RENAL MICROVASCULAR INJURY
IN PATIENTS WITH DIABETES

Tran Dang Dang Khoa®, Pham Thi Ngoc Nga, Nguyen Trung Kien
Can Tho University of Medicine and Pharmacy

Diabetic kidney microvascular injury is a major chronic complication that increases the risk
of chronic kidney disease progression and cardiovascular events. Albuminuria plays a central role
in diabetic kidney disease because it serves as an early marker of renal microvascular damage and
reflects disease severity along a continuous spectrum driven by the combined effects of metabolic
disturbances and hemodynamic alterations. Albuminuria staging based on the urine albumin-to-
creatinine ratio (UACR) facilitates assessment of kidney involvement and risk stratification;
however, biological variability should be acknowledged, and repeat confirmation is recommended
before establishing a diagnosis of persistent albuminuria. Importantly, a non-albuminuric phenotype
of diabetic kidney disease exists; therefore, combined assessment of uACR and estimated glomerular
filtration rate (eGFR) is essential in routine practice. Factors associated with albuminuria and renal
microvascular injury include diabetes duration, glycemic control and HbAIc variability, as well as
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comorbidities and baseline characteristics such as overweight/obesity, smoking, dyslipidemia,
hypertension, older age, and male sex. Emerging evidence also suggests modulatory roles of the gut
microbiome, non-alcoholic fatty liver disease, gene-expression regulatory mechanisms, and genetic
susceptibility. Without appropriate intervention, albuminuria may progress to varying degrees,
indicating worsening renal injury and representing an important therapeutic target. From a
treatment perspective, renin—angiotensin system inhibition remains foundational particularly in
patients with hypertension and albuminuria, while newer agents, including sodium—glucose
cotransporter 2 (SGLT2) inhibitors and the non-steroidal mineralocorticoid receptor antagonist
finerenone—have strengthened a multi-mechanistic kidney-protective strategy aimed at reducing
albuminuria and slowing diabetic kidney disease progression.
Keywords: Diabetes, microvascular injury, diabetic kidney disease, albuminuria.

I. PAT VAN PE

Génh ndng dai thao duong dang gia tang nhanh va lan rong, tao ap luc 16n 1én stic
khoe cong ddng ciing nhur hé théng y té. Bén canh nguy co tir vong som, dai thao duong
con lam gia ting ty 18 tan tat va suy giam chat lugng séng thong qua cac bién ching man
tinh, trong d6 cac bién ching vi mach c6 thé gay anh huong ndng né néu khong duogc phat
hién va can thi¢p kip thoi [1]. Trén pham vi toan cau, udc tinh nam 2021 c6 khoang 529
triéu nguoi dang song chung voi dai thao duong, voi ty 1€ hién mic chuan hoéa theo tudi
6,1% [2]. Pang chi ¥, ton thuong vi mach than do dai thdo duong dang dong gép ngay cang
l6n vao ganh ndng bénh tat; udce tinh vuot hon 100 tri¢u truong hop tang khoang 85% so
voi nam 1990 [3]. Trong thyc hanh lam sang, albumin ni¢éu khong chi 1a mot bat thuong xét
nghiém ma con phan anh ton thuong vi mach than ¢ muc cau than va cung cap thong tin
quan trong dé phan tang nguy co tién trién bénh than ciing nhu bién ¢b tim mach & ngudi
bénh dai thao duong. Vi co6 gia tri tién lugng va dé ap dung trong theo ddi thuong quy, cac
khuyén céo hién hanh déu nhin manh viéc danh gia song hanh albumin niéu va do loc cu
than & bénh nhan dai thdo duong nham phat hién sdm bénh than dai thao duong va dinh
huong quan ly dai han [4]. Tuy nhién, albumin niéu c6 thé bién thién theo thoi gian va chiu
anh huong boi nhiéu yéu t6 ngoai than, do dé can dlen gidi than trong va uu tién xac nhan
tinh dai dang trudc khi két luan. Trén co s& d0, bai tong quan ndy tap trung 1am rd vai tro
va cac khia canh cua albumin ni¢u trong tdn thuong vi mach than do dai thdo duong.

II. NOI DUNG

Bai viét duoc thuc hién dudi dang téng quan tuong thuat. Tai liéu dugc tim kiém
trén céc co so dir lidu PubMed, Scopus va Google Scholar, véi cac tir khoa tiéng Anh gom
“diabetic  kidney disease”, ‘“albuminuria”, “urine albumin-to-creatinine ratio”,
“microvascular injury”, “SGLT2 inhibitor”, “finerenone” va “semaglutide”. Cac tai liéu
duogc uu tién lya chon bao gdm huéng din thuc hanh 14m sang, dong thuan chuyén gia, tong
quan co lién quan, thir nghiém lam sang va nghién ctru doan h¢ dugc cong b trong khoang
5-10 nam gén day. Cac tai liéu khong lién quan tryc tiép dén albumin niéu, tén thuong vi
mach than hoac bénh than dai thao duong, bai viét khong c6 toan van hoac c¢6 ndi dung
trung 1ap duogc loai trur.

2.1. Co ché ton thwong vi mach thin trong dai thao dwong

Cac bién chimg ¢ nguoi bénh dai thao duong thuong dugce tiép can theo hai cach
phan loai ¢é tinh bd sung cho nhau la phén loai theo dic dlem mach mau gém bién chimg
mach mau 16n hodc vi mach va phan loai theo co quan dich gom tim va ndo, than, vong mac
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va mach mau ngoai bién. Pai thio duong 1am gia ting nguy co & tit ca cac nhom bién ching
nay, dong thoi tinh trang ton thuong dong thoi nhiéu loai mach ¢6 lién quan chit ché véi
tién luong xau hon. Du biéu hién 1am sang khac nhau theo co quan, cac bién chung lai co
nhiéu diém tuong dong & binh dién mach mau, ndi bat 1a réi loan chirc _nang ndi my, phan
g viém man tinh, stress oxy hoa va tién trién xo vita dong mach. Diéu nay tao nén ting
cho quan diém dai thao dudng 1a mot bénh 1y mach mau hé théng. Trén co so d6, khai niém
bénh 1y nhiéu mach duoc hinh thanh nham nhin manh ganh ning d6ng mac va twong tac
giita cac bénh 1y mach méau trong tién lwong va chién luoc diéu tri. Theo d6 thuat ngir bénh
1y nhiéu mach do dai thao dudng (diabetic panvascular disease) da dugc dé xuat nhu mot
khung khai niém mé rong, trong d6 xo vira ddng mach va rdi loan vi mach duge xem 1 cac
truc bénh sinh lién thong gitra mach 16n va mach nho tai cac hé tim, nao, than, mét va mach
ngoai bién & nguoi bénh dai thdo duong [1].
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Céc bién chimg vi mach 1a mét trong nhitng nguyén nhan chu yéu 1am ting ganh
ning bénh tat, kéo theo suy giam chirc ning va chét lugng cudc sdng & nguoi bénh dai thao
duong. V& mit co ché, tang glucose mau kéo dai khai phat mot chudi rdi loan chuyén hoa
va tin hiéu ndi bao, dan dén ton thuong ndi mo, roi loan vi tudn hoan va bién d6i ciu trac
mo dich. Nhirng m6 hinh bénh sinh dugc thira nhan rong réi trong nhiéu thap ky qua bao
gdm hoat héa con duong polyol; tang tao cac gbc oxy hoa (ROS) va stress oxy hoa; tich lity
cac san pham glycat hoa bén ving (AGEs); ting dong chuyén héa qua con duong
hexosamine; rdi loan biéu hién va tac dung cua cac yéu t6 tang truong va hoat hoa truc
diacylglycerol/protein kinase C. Cac co ché mé rong nhu diéu hoa biéu sinh, IncRNA,
NAFLD va thay d6i hé vi sinh duong rudt cling dang dugc quan tim, nhung nén duoc hiéu
nhu nhitng huéng tiép cin bd sung hodc trién vong, ¢O thé diéu bién tinh trang viém, stress
oxy hoa va xo hda hon la co ché trung tam truc tlep cua albumin ni¢u trong thuc hanh hi¢n

nay [5].
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Hiéu biét hién nay vé dién tién tw nhién cta bénh than do dai thao dudng hay céc tac
dong cua dai thao duong lén than duoc xay dung chu yéu tir cac doan hé dai thao duong tip
1. Tuy nhién, 6 nguoi bénh dai thao duong tip 2, pho t6n thuong md hoc nhin chung van
twong ddng va cac biéu hién 1am sang—mo bénh hoc da duoc md ta kha rd. Du vay, co ché
sinh bénh chwa duoc khép kin hoan toan do sd ca sinh thiét than va dir liéu theo ddi doc con
han ché, khién mdi lién hé gitra cac yéu té can nguyén véi timg kiéu hinh mé hoc chua duoc
giai thich ddy di. V& ban chat, bénh than do déi thao duong khoi phat va tién trién nho
tuong tac cua bdn nhém yéu t6 16n bao gom rdi loan chuyén hoéa, bién d6i huyet dong, cac
yéu to ting trudng va céc tin hiéu tién viém — xo hoa. Cac co ché nay chong lap theo thoi
gian va khdc nhau gilra cac ca thé, nhung cing hoi tu vao ton thuong nhleu cau truc cua
than, bao gom cau than, & ong than, mo k& va h¢ mach mau. Hau qua 1a mot tién trinh tai cdu
trac bénh 1y tur giai doan s6m voi phi dai than va tang loc, dén tang ling dong chat nén ngoai
bao, xo hoa cau than, “hyalin hoa tleu dong mach, xo hoa mo6 k& — teo 6ng than, giam dan
chtic nang than va cudi cung tién trién dén bénh than giai doan cubi [6].

Trong do, tang glucose mau keo dai dong vai tro mo dau chudi chuyén hoa, gy doc
té bao truc tlep va gian tiép thong qua cac con dudng nhu hinh thanh AGEs lam ting stress
oxy hoa va rdi loan chtrc nang ndi mo, déng thoi hoat héa cac nhanh chuyen héa khac gébm
polyol, hexosamine va truc diacylglycerol-protein kinase C. Song song, roi loan huyét dong
tai vi cau than lam tang ap luc ndi cau than va tang loc, thuong biéu hién bang gidn tiéu
dong mach dén va co tiéu dong mach di. Co ché nay duoc thuc day boi cac chat trung gian
tuan hoan va ca phan ho6i 6ng than — cau than khi tai hap thu natri—glucose & ong luon gan
tang 1én. Cac yeu t6 tang truong co thé khuéch dai ton thuong vi mach va thuc day bién doi
cau tric than. Cudi ciing, viém va xo hoa Ia truc then chdt quyét dinh tién trién, voi sy tham
nhap va hoat héa dai thuc bao, ting tiét chemokine/cytokine va hoat hoa cac duong xo hoa
(dac biét tin hiéu TGF-p), lam gia tang san xuét chat nén ngoai bao, giam thoai giang lam
duy tri ton thuong va day nhanh suy giam chirc nang thén [6]. Cac bién d6i nay 1am suy yéu
hang rao loc cau than, gay ton thuong podocyte, tang tinh thAm voi albumin va lam qua tai
tai hap thu albumin tai 6ng lugn gan, tir do lién két truc tiép co ché ton thwong vi mach than
véi su xuét hién va tién trién albumin niéu.

2.2. Albumin ni¢u: sinh 1y bénh va y nghia trong ton thwong vi mach thin

Pam niéu, dac biét chu yéu 1a albumin niéu, phan anh roi loan xir 1y protein cua
nephron va c6 y nghia nhu mot du 4n tén thuong than. Trong sinh ly, albumin van c6 thé
di qua hang rao loc cau than ¢ muc thap. Lugng albumin trong nudce tiéu cudi cung thuong
rat nho vi duge 6 ong luon gan hap thu hi¢u qua. Tai 6 ong lugn gan, albumin dugc gan va thu
nhan chu yéu nho phuce hop thu thé megalin—cubilin r6i duoc dua vao hé théng noi bao. Sau
nhép bao, albumin dugce dinh hudng theo hai con duong chinh. Mot phan duoc dua dén
lysosome dé thoai giang. Mot phan khac duge van chuyén xuyén bao qua trung gian boi thy
thé FcRn, véi i luc gan cao 1am han ché thét thoat albumin qua nugc tiéu. Trong trudng
hop bénh 1y, albumin ni¢u tang khi lwong albumin loc qua cau than ting vuot kha nang thu
hoi, hodc khi chirc ning dng luon gan suy giam lam giam tai hap thu. Tinh trang qua tai
albumin tai dng than va cac dang albumin bi bién d6i c6 thé lam tang xir Iy theo hudng thoai
giang, kich hoat dap ting viém va xo hoa, tir 46 g(')p phan thiic day tién trién ton thwong than
[7]. Trong bénh thén do dai thao dudng, albumin niéu la dau hiéu thuong gdp va c6 y nghia
then chdt. Tinh trang nay khong chi phan anh t6n thuong hang rao loc & cau than, ma con
bi chi ph01 boi tang loc cau thén va hiéu qua thu nhan albumin cua hé 6 ong than. Vi vay,
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albumin niéu c6 thé duoc xem la ket qua tong hop gitta luvong albumin lot qua ciu than va
kha nang tai hap thu tai ong lwon gan [8]. O cau than, cac réi loan huyét dong va blen do6i
cau trac dién tién theo thoi gian 1am ting tinh tham dbi véi protein. Nhimng thay doi ndi bat
gbm ting loc, réi loan chirc ning ndi mo, day mang day, ton thuong podocyte, xo hoa cu
than va hyalin hoa tiéu dong mach, tir d6 lam ting luong albumin di vao dich loc. Mot sb
bang chimg gan déy ciing cho thay cac bién d6i & mtc 46 DNA va diéu hoa biéu sinh trong
cau than co lién quan v6i mirc dg albumin ni¢u. HE¢ qua chung la hang rao loc suy yéu va tai
albumin dén 6ng than ting 1én. O 6ng than, dic biét 1a dng lugn gan giam biéu hién
megalin/cubilin, viém va teo 6ng than, cing mdi truong ting duong huyét kéo dai va thiéu
oxy twong ddi 1am rdi loan nhap bao va tai hap thu protein. Dong thoi, cac tin hiéu stress
oxy hoa va cac chat chuyén hoa bat loi thuc ddy viém va xo héa mo kg, lam suy giam thém
chtic ning dng than va tao co ché khuéch dai khién albumin ni¢u tlen trién. Bén canh do,

cac kénh ion va chat van chuyén c6 vai tro diéu hoa phan hoi dng—cau than, bao vé podocyte
va anh huong dén qua trinh nhap bao albumin & dng lugn gan, qua dé tac dong dén mirc do
albumin ni€u [8].

Béang 1. Phan loai albumin ni¢u A1-A3

Phan loai Mirc d6 albumin niéu uACR
X X < s <30 mg/g creatinin hodc
Al Binh thudng hoac tang nhe <3 mg/mmol creatinin
< X 30-300 mg/g creatinin hoac
A2 Téng trung binh 3-30 mg/mmol creatinin
A3 Téng nhidu >300 mg/g creatinin hqac
>30 mg/mmol creatinin

Albumin ni¢u trong bénh than do dai thao duong phan a&nh muc do 16i loan chuc
nang vi mach than theo mot pho lién tuc, chiu tac dong ddng thoi boi cac yéu th chuyén hoa
va huyét dong. Vi vay, cac khuyén céo gan day nhin manh chién lugc quan 1y da yéu td
(duong huyet huyét ap, can ning, lipid va 16i song) nhim giam albumin niéu va lam chdm
tién trién ton thuong than [9].

Vé chuyén hoa, ting duong huyét man va dic biét dao dong HbA 1c ngay cang dugc
ghi nhén lién quan doc 1ap v6i khoi phat va tién trién albumin niéu, ngay ca khi HbAlc
trung binh khong qua cao, goi ¥ vai tro ctia duong huyét theo thoi gian va tinh bat 6n chuyén
hoé trong ton thuong vi mach [10]. O bénh nhan dai thao duong tip 2 mai chan doan, mot
nghién ctru doan hé 5 ndm ciing ghi nhan cac yéu t6 nén nhu HbA lc cao hon, thira can, béo
phi, tang huyét ap va roi loan lipid lién quan nguy co tién trién dén albumin niéu, cang ¢d ¥
nghia cua kiém soat dong thoi nhiéu tryc nguy co ngay tu giai doan som [11]. Ngoai cac co
ché chuyén hoa va huyet dong trung tam, t6n thuong vi mach than do dai thao duong con
chiu tac dong cua nhiéu yéu to ddng méic va yéu t6 nén cua nguoi bénh. Cac yéu td thuong
gip bao gdm béo phi hoic BMI ting, hiit thudc 14, rdi loan lipid méu, ting huyét ap, tudi
cao va gidi tinh nam. Bén canh d6, chung tdc va khac biét ca thé ciing ¢6 thé gop phan lam
thay do6i nguy co va toc do tién trién. 6 mot s6 nguoi bénh, nén tang di truyén va bénh than
san cO co the lam vi mach than dé ton thuong hon, khién albumin ni¢u va suy giam churc
ning than xuat hién sém hon hodc nang hon. Gan déy, cac hudng tlep can mdi con goi y vai
trd didu bién cua hé vi sinh duong rudt, NAFLD va cac co ché diéu hoa biéu hién gen nhur
IncRNA, qua dé c6 thé lién quan dén viém man tinh mc do thap, stress oxy hod va xo hod,
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g6p phan thiic day tén thuong vi mach than [5]. O binh dién di truyén, ton thuong vi mach
than trong dai thao duong duoc xem 1a mot kiéu hinh da gen, trong d6 cac nghién ciru gia
dinh va cac nghién ctru di truyén quy mé 16n cho thiy tinh nhay cam véi bénh than co thé
khac nhau dang ké giita cac ca thé. Nhiéu bién thé gen lién quan cic truc bénh sinh then
chét nhu diéu hoa truong lyc mach va huyét dong, viém, stress oxy hod va tai cau tric chat
nén ngoai bao. Vi vay cling mot murc kiém soat duong huyét, nguy co bién chtng vi mach
van c6 thé khong giéng nhau. Trong nhdm gen Ung vién, gen mi héa thy thé RAGE dugc
quan tdm vi kha nang khuéch dai viém va rdi loan chirc ning ndi mo, qua do thuc day ro ri
albumin, t6n thuong hang rao loc va xo hoa than theo thoi gian [12].
2.3. Panh gia albumin ni¢u trong thue hanh 1am sang

Trong bénh than do dai thao duong, albumin ni¢u phan anh mirc d6 ton thuong hang
rao loc ciu than va 1a mot dau 4n quan trong cua ton thuong vi mach than. Trude day, vi
albumin niéu hay microalbumin dic trung boi ndng do albumin niéu tir 30-300 mg/24 gid
(hodc ti s6 albumin/creatinin niéu [uACR] 30-300 mg/g) va albumin niéu dai thé hay
macroalbumin twong Gng véi ndng d6 albumin niéu >300mg/24 gid (hoic uACR >300
mg/g). Tuy nhién, trong hé théng phén loai hién dai cac thuat ngit nay da khong con duoc
str dung do d& gay nham 13n va khong b sung thém 1oi ich vé mit 1am sang do ban chét ca
ching vén 14 albumin va albumin niéu phan anh nguy co theo phd lién tuc chir khong phai
don thuan hai trang thai vi thé hay dai thé [13], [9], [14]. Trén co s& d6, KDIGO khuyén
nghi chuin hoa danh gia muc do albumin ni¢u theo ba mirc A1-A3 dya trén uACR hoac tde
d6 thai albumin (AER), thay vi cac thuat ngir vi thé va dai thé. Cu thé, A1 dugc dinh nghia
1a binh thuong hodc tang nhe voi uACR <30 mg/g (twong duong <3 mg/mmol) hay AER
<30 mg/24 gid trong khi A2 va A3 1an luot 1a ting trung binh va ting nhiéu, twong Gmg véi
cac thuat nglr albumin niéu vi thé va dai thé trude day [15].

Theo d6, dién tién albumin niéu trong t6n thuong vi mach than do dai thao duong
thuong dugc mé ta nhu mot qua trinh chuyén dich nguy co doc theo phd lién tuc, trong d6
albumin niéu c6 xu hudng ting dan tir mérc ting trung binh dén nhiéu khi réi loan chirc ning
ndi mod va ton thuong podocyte lam giam tinh chon loc cua hang rao loc cau than, lugng
albumin thoat qua vuot qua kha nang tai hép thu cua dng luon gan va tu do kich hoat chudi
dap tmg viém—xo hoa dng k&, gop phan thac day suy giam do loc cau than udc tinh (eGFR)
theo thoi gian. M6 hinh dién tién kinh dién cua bénh than do dai thao duong mo6 ta qua trinh
tu tang loc, xuat hién albumin ni¢u tién trién va sau d6 suy giam dan eGFR [16]. O mot so
ngudi bénh, néu cac yéu t6 nguy co khong dugc kiém soat, albumin niéu co thé tién trién
theo thoi gian dén murc A3 sau khoang 10—15 nam ké tir thoi diém chan doan dai thio duong
mic du téc d6 tién trién co thé thay d6i dang ké giira cac ca thé va thuc té van c6 mot ty 16
dang ke nguoi bénh suy giam eGFR ma khong kem tang albumin ni¢u rd rét [17], [18]. Vi
vay, moc A3 duoc xem nhu mot ddu mbc 1am sang quan trong phan anh ton thuong than da
tién trién, ddng thoi nhan manh y nghia cua can thiép som ngay tur giai doan A2 bang cac
liéu phap dugc ly phu hop nham lam cham tién trién t6n thwong than [9], [19]. Can luu ¥
rang, theo KDIGO, albumin niéu ting c6 y nghia lam sang thuong duoc xac dinh khi uACR
0 mirc A2-A3 va co tinh dai dang [15]; tuy nhién, t6n thuong vi mach than cé thé da hién
dién ngay ca khi uACR van & A1, bao gdm cé kiéu bénh than dai thio duong khong albumin
niéu. Bang chu y, du uACR con trong gidi han binh thuong hodc chi tdng nhe, mirc uACR
cang tiém can ngudng 30 mg/g thi nguy co bat loi vé sau cang cao. Mot nghién ciru doan
hé & bénh nhan d4i thao duong tip 2 cho thiy uACR cao hon du van <30 mg/g van lién quan
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V61 nguy co xudt hién macroalbumin niéu cao hon trong qua trinh theo ddi [20]. Bén canh
d6, bang chimg tr sinh thiét than & bénh nhan dai thao duong co suy giam chirc nang thén
ciing ghi nhan ton thwong mé hoc kiéu dai thao dudng van c6 thé gap ngay ca khi albumin
ni¢u binh thuong [21]. Do d6, Hiép hoi Dai thao duong Hoa Ky khuyen cao theo doi ddng
thoi uACR va eGFR hang nim nham phat hién sém va theo ddi tién trién ton thuong than
0 bénh nhan dai thao duong [4].

Bang 2. Tong hop mdt sd yéu té c6 thé 1am ting uACR thoang qua

Yéu td Co ché hoic bdi canh anh hudng
Ging strc gan thoi diém 1y mau Ting tam thoi bai xuét albumin qua nudc tiéu
S6t hodc bénh cép tinh Tang dap tmg viém, thay d6i huyét dong than
Nhim tring tiéu Gay albumin niéu thoang qua hodc 1am sai léch két
qua que nhing
Tang huyét ap chwa kiém soat Lam ting ap luc ndi ciu than va bai xudt albumin
Suy tim mét bu Sung huyét than va thay d6i huyét dong hé thong

Tang duong huyét ro hoac mat kiém soat|Lam tang loc cau than va stress ndi mo
chuyén hoa

Mau nudc tiéu khong phit hop Anh huong boi tu thé, nhip ngay dém hodc pha lodng
nudce tieu

V& mit xét nghi¢m, albumin ni¢u trong bénh than do dai thao duong nén dugc danh
gi4 wu tién bang uACR trén mau nudc tiéu 14y mot 1an vi thudn tién va la phuong phap duoc
khuyén céo [13], [9]. De giam sai léch va bién thién theo tu thé, nhip ngay dém, nhleu
nghién ctru cho thdy mau nudc tiéu budi sang sém co do tin cy lip lai cao hon so véi mau
ngau nhién trong chan doan va theo dbi albumin niéu [22]. Trong KDIGO, xét nghiém
uACR ciing duoc xép wu tién hon so véi protein/creatinin niéu (uPCR) va que nhung, vi
uPCR kém nhay khi can phat hién mérc albumin niéu ting vira, con que nhung chi mang
tinh ban dinh lwong nén néu duong tinh cin xac nhan lai bang uACR dinh lwong [13], [15].
Mot diém dang chi ¥ 1a uACR bién thién dang ké du cung trén mot bénh nhan nén cac
khuyén c4o nhan manh can xac nhén bang it nhat 2 mau duong tinh trong khoang 36 thang
trude khi phan tAng nguy co hay két luan albumin niéu [9], [23]. Khi dién giai két qua, cling
can chi dong loai trir cac tinh hudng lam ting uACR thoang qua hoic lam sai léch xét
nghiém, chang han ging stic c6 thé 1am uACR ting sau van dong, va nhidém tring tiéu co
thé gay albumin niéu thoang qua hodc duong tinh gia khi dung que nhang, do d6 nén danh
gia lai khi tinh trang 6n dinh [24]. Mat khac, khi theo doi tién trién albumin niéu, sy thay
d6i uACR can duoc dién giai trong bbi canh dao dong theo thoi gian. Vi vay, cac khuyen
cao lam sang nhin manh rang mot mirc tang 16n, dién hinh tang gap doi uACR & lan xét
nghiém ké tiép, thuong vuot qua mirc dao dong thuong gap va can danh gia lai cac nguyén
nhan lién quan trudce khi xem do6 1a hau qua cua t6n thuong than tién trién [25]. Dong thoi,
khi xuét hién cac dau hiéu khong dién hinh cho bénh than do dai thao duong, nhu dai mau
kiéu cau than, bién thién 16n va/hodc dot ngot cia eGFR hodc albumin niéu, bét thuong xét
nghiém huyét thanh hoc, hodc khong c6 bénh vong mac (dac biét & ngudi bénh dai thao
duong tip 1), can can nhic nguyén nhan ngoai déi thdo duong va mé rong chan doan phan
biét thay vi mac dinh quy toan b cho bién chung than do dai thdo duong [19].
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2.4. Albumin niéu trong phén ting nguy co va theo déi tién trién

Trong dai thao duong, albumin niéu khong chi 1a déu hiéu ton thuong khu trd tai
than ma con thuong dugc xem nhu mot chi déu cua r6i loan churc nang ndi mo va ton thuong
vi mach mang tinh h¢ théng. Hién twong nay xuét phat tir cac co ché bénh sinh nén tang
chung, bao gdom ting dudng huyét kéo dai, stress oxy hoa, hoat hoa cac dudng tin hiéu
viém-xo hoa va suy giam chirc nang n6i mo, qua dé thuc day ton thuong vi mach ¢ nhiéu
co quan. Do vay, khi ganh néng bién chung vi mach gia tang, déc biét trong truong hop
dong thoi hién dién nhiéu bién chimg vi mach, nguy co cac bién cb 1am sang nghiém trong
nhu suy giam nhanh chirc nang than, bién ¢ tim mach va tir vong thudng ting tuong Gmg
[5]. Vé phuong dién dich t& hoc, nhiéu bang chimg cho thidy uACR ting c6 lién quan vai ty
1é mic va mirc do nang cua bénh vong mac do dai thao dudng, ngay ca sau khi da hiéu chinh
cho thoi gian mac bénh va mot sé dong bién lam sang quan trong trong nghién ctu cua
Prabhu va cong su (2022). Két qua nay cing cb quan diém xem albumin niéu nhu mot cira
sO phan anh r6i loan vi mach toan than voi cac bién d6i bénh sinh ¢ tryc né1 moé—mang day—
tinh thAm thanh mach c6 thé dong thoi biéu hién tai vi tudn hoan vong mac dudi dang ton
thwong mao mach va ting tinh thim mach [26]. Tuong tu, albumin niéu ciing da duoc ghi
nhén co lién quan voi bénh 1y than kinh ngoai bién ¢ ngudi bénh dai thao duong tip 2. Trong
phan tich gan day cua Zhang va cong sy (2024), uACR tang van cho thiy méi lién quan doc
1ap v6i su hién dién bién chung than kinh ngoai bién ¢ nhom nguoi bénh c6 bénh than do
dai thao duong, ngay ca khi da hiéu chinh cac yéu t6 nhiéu quan trong. Trén co sé d6, uACR
dugc ban luan nhu mot chi ddu c6 gia tri thuc hanh, c6 thé gop phan nhan dién sém nhém
nguy co cao va hd trg phan tdng nguy co trong theo dbi 1am sang [27].

‘Trong dai thao duong, albumin ni€u la mot try cot cua phan tang nguy co CKD vi
cung cap thong tin tién lugng quan trong, doc 1ap va bd sung cho eGFR. Cac muc phan loai
albumin ni¢u két hop véi cac mic eGFR dé udc tinh nguy co tién trién bénh than man, bién
¢d tim mach va tir vong; tir d6 dinh hudng chién luge sang loc va theo ddi [15]. Hudng dan
ctia Hiép hoi Dai thao duong Hoa Ky nhin manh tin suat theo ddi ting dan theo mirc nguy
co, dao dong tur khoang 1 lan/ndm & nhom nguy co thip dén tir 4 1an/nam hodc nhiéu hon &
nhom nguy co rit cao dya trén albumin niéu va eGFR [4]. Mit khac, dit liéu tir phan tich
tong hop cua Grams va cong su (2023) cho thy albumin niéu c6 mbi lién quan chat che
theo bac thang nguy co vdi nhiéu két cuc bat loi, bao gom tor vong, bién ¢ tim mach va tién
trién bénh than. Noi cach khac, trong cung mot muc eGFR, ngudi ¢6 uACR cao hon thuong
nam & phd nguy co cao hon va trong cling mot mic uACR, eGFR thap hon ciling 1am nguy
co tang 16 rét [28]. Phan tich dya trén dan s6 ctia Cho va cong sy (2023), uACR ciing cho
thiy vai tro bo sung nguy co rd rét khi dat canh eGFR. Trong cung mét nhom eGFR, nguoi
c6 albumin niéu van c6 nguy co tir vong cao hon theo nhiéu nguyén nhan; trong khi khong
c6 albumin niéu, nguy co tu vong tang dan theo mirc giam eGFR. Dang chu y, sy hién dién
albumin niéu trén nén eGFR giam tao hiéu tng hiép dong, 1am nguy co tir vong ting manh
hon so v6i chi giam eGFR don thuan, dic biét ndi bat & cac nhom nguyén nhan nhu bénh
ly tudn hoan va nhom ndi tiét—chuyén hoa [29].

2.5. Albumin niéu la dich diéu tri

Mot cap nhat dang cht ¥ 1a albumin ni¢u khong chi mang gia tri tién lugng ma ngay
cang dugc xem nhu mot dich tic dong co ¥ nghia 1am sang & nguoi bénh méic bénh than
man kem dai thao duong tip 2. Trén dir liéu thuc hanh quy md 16n, Tangri va cong su (2025)
ghi nhén rang, so voi nhém uACR tuwong dbi on dinh, giam uACR >30% lién quan véi giam
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nguy co tir vong moi nguyén nhan (HR hiéu chinh [aHR] 0,93; khoang tin cay [KTC] 95%:
0,90-0,96), bién cb tim mach gop (aHR 0,93; KTC 95%: 0,90-0,95) va tién trién bénh than
man (aHR 0,84; KTC 95%: 0,81-0,86); trong khi tang uACR >30% di kem nguy co cao
hon twong tmg (aHR 1,24; 1,24; va 1,41; tit ca p<0,001). Nhirng phat hién nay cung cb viée
st dung uACR nhu mot chi dau dong de theo ddi dap tng diéu tri va nhn manh gia tri cta
cac chién luoc nham dat mirc giam albumin niéu ¢ ¥ nghia, thudng dugc thao luan quanh
nguong >30% & nhom bénh thdn man cé albumin ni€u cao [30]. Trong thir nghiém
CREDENCE, giam albumin niéu sém va duy tri dudi tdic dong canagliflozin lién quan ddc
1ap v&i nguy co thap hon cta cac két cuc than va tim mach dai han, qua d6 hd tro viéc theo
ddi uACR nhu mot chi sé danh gia diéu trj [31].

Do d6, cac can thiép diéu tri trong ton thwong vi mach than do dai thao duong tip 2
hién nay dugc dinh hudng theo muyc tiéu giam albumin ni€u dat y nghia 1am sang va duy tri
bén virng, nhu mot thanh phan quan trong cua chién lugc giam nguy co than va tim mach
con t6n Iuu. Trén nén kiém soat duong huyét va huyét ap, bao cao ddng thuan cua Hiép hoi
bai thao duong Hoa Ky va KDIGO tlep tuc nhdn manh vai trd nén tang cua trc ché hé renin—
angiotensin, gom uc ché men chuyen hodc uc ché thu thé angiotensin II, dac bi¢t & nguoi
bénh dai thdo dudng tip 2 c¢6 ting huyét ap kém albumin niéu [9]. Do d6, nhém thude nay
can duoc xem xét trong bdi canh huyét 4p, mirc albumin niéu, eGFR, kali mau va kha nang
dung nap cua tung nguoi bénh, thay vi dién giai nhu mot chi dinh thuong quy cho tat ca
ngudi bénh c6 albumin niéu. Trén nén cac bién phap diéu tri chuan d3 duoc toi vu, mot lidu
phap b trg quan trong vira ¢ bang ching 1am giam bién c¢d than va tim mach, vira tao duoc
murc giam albumin niu s6m va duy tri theo thoi gian 1a e ché SGLT2. Phan tich hau kiém
tir thir nghiém CREDENCE cho théy canagliflozin gitip giam uACR ngay tir giai doan som;
ddng thoi, muc giam uACR nay lién quan doc lap voi nguy co thap hon d6i véi cac két cuc
than va tim mach dai han. Két qua nay cing cb vai tro cia uACR nhu mot chi so dong dé
theo ddi dap tng diéu tri, thay vi chi xem albumin niéu 1a mot du 4n phan anh ton thuong
tai mot thoi diém [31]. Trong truong hop albumin niéu van dai dang du da tbi vu diéu tri
nén va/hodc di sir dung thudc e ché SGLT2, cac thir nghiém ngau nhién c6 dbi chimg quy
mo 16n ung hd viée can nhic ting cudng diéu tri nham giam nguy co ton luu. Cu thé, trong
FIDELIO-DKD, dbi khang thy thé mineralocorticoid khong steroid (finerenone) lam giam
nguy co tién trién bénh than va cac bién cé tim mach & nguoi bénh dai thdo duong tip 2 co
ton thuong than kém albumin niéu trén nén diéu tri chuan [32]. Gan day, thir nghiém FLOW
tiép tuc bd sung bang chimg rang semaglutide 1am giam nguy co cac két cuc than co y nghia
lam sang va giam tr vong do tim mach ¢ nhom ngudi bénh dai thao duong tip 2 ¢6 ton
thuong thén, qua d6 mo rong chién lugc diéu tri theo hudng vira kiém soat albumin niéu
vira giam nguy co bién ¢ than va tim mach [33]. Ngoai ra, d6i khang thy thé endothelin
ET-A nhu atrasentan la mot huong tiép can tiém nang trong giam albumin niéu, tuy nhién
dén nay bang chimg con chwa nhat quan va chwa du manh dé khang dinh loi ich 1am sang
r0 rang [8].

2.6. Giéi han ciia albumin niéu va Kiéu hinh bénh thin dii thiao dwong khong
albumin ni¢u

Mic du albumin niéu 1 chi ddu trung tdm trong danh gia bénh than dai thdo duong,
chi sb nay khong nén dugc xem la tiéu chuén duy nhat dé nhan dién ton thuong than. Theo
KDIGO 2024, CKD dugc phan loai theo m6 hinh CGA, bao gém nguyén nhan bénh thén,
murc loc cau than wdc tinh va muc albumin niéu, do d6 uACR can dugc dién giai phdi hop
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v6i eGFR thay vi danh gia don doc [15]. Albumin niéu ciing c6 tinh bién thién sinh hoc
déng ké gifra céc 1an do, dic biét & nguoi bénh dai thio dudng tip 2, nén mot két qua uACR
bét thuong don 1¢ chua du dé két luan albumin ni¢u dai dang [23]. Vi vay, trong thuc hanh
lam sang, két qua uACR tang can dugc xac nhén bang xét nghiém 1ap lai trong bbi canh 1am
sang on dinh, dong thoi can loai trir cac yéu td ¢ thé 1am thay doi tam thoi ndng do albumin
niéu [9], [23].

Mot gidi han quan trong khéc 13 su ton tai ctia kiéu hinh bénh than dai thao dudng
khong albumin niéu. Kiéu hinh nay thudng dugc hiéu 13 tinh trang suy giam eGFR, thudng
dudi 60 mL/phut/1,73 m?, nhung khong kem tang albumin niéu ro rét [17], [34]. Bang ching
tir cac nghién ciru tong hop cho thay kiéu hinh khong albumin niéu ngdy cang duoc ghi
nhan & bénh nhan dai thdo dudng tip 2, v6i ddc diém 1am sang, ton thwong mo hoc va tién
luong co thé khac véi kiéu hinh albumin niéu kinh dién [34]. Ngoai ra, dit liéu sinh thiét
than cling cho thay ton thuong md hoc phi hop v6i bénh than do dai thdo dudng van ¢6 thé
hién dién & mot s6 bénh nhén c6 albumin niéu binh thuong nhung da suy giam chirc nang
than [21]. Piéu nay cho thy albumin niéu co gia tri cao trong sang loc va phan tang nguy
co, nhung khong du dé loai trir hoan toan ton thuong than do dai thao duong khi eGFR da
giam hodc khi c6 cac ddu hiéu 1am sang goi ¥ [19], [21].

Vé tién luong, kiéu hinh khong albumin niéu thuong cé nguy co tién trién than thap
hon so v6i kiéu hinh c6 albumin niéu, nhung van khong phai 13 tinh trang lanh tinh tuyét
dbi [34], [35]. Mot s6 dir liéu doan hé gan day ghi nhan nhom giam eGFR khong kém
albumin niéu van c6 nguy co nhap vién vi suy tim va tién trién CKD cao hon so v6i nhém
khong c6 bénh than dai thdo duong [35]. Nghién ctru Silesia Diabetes-Heart Project nam
2025 ciing cho thay cac kiéu hinh DKD c6 giam eGFR, du c¢6 hodc khong co ting uACR,
lién quan dén nguy co tim mach cao hon, nhan manh vai tro cua eGFR trong danh gia nguy
co toan dién [36]. Do do, theo doi ddng thoi uACR va eGFR van 1a cach tiép can phu hop
nhat dé phat hién sém, phan tAng nguy co va tranh bo sét kiéu hinh bénh than dai thio dudng
khong albumin ni¢u.

II. KET LUAN

Tén thuong vi mach than do dai thao dudng la bién ching man tinh c6 ¥ nghia lam
sang lon, gop phan thic day tién trién bénh than man va lam tang nguy co tim mach. Trong
b01 canh do, albumin ni€u la chi d4u trung tAm phan anh muc do tén thuong tai than va cung
cap thong tin phan tang nguy co bd sung cho eGFR. Viéc chuin hoa danh gia theo phan loai
A1-A3 dya trén uACR gilp théng nhét cach tiép can, hd tro theo ddi dién tién va dinh
hudng can thié€p. Tuy nhién, albumin ni¢u c6 tinh bién thién sinh hoc va chju anh huodng boi
nhiéu yéu t6 thoang qua, do d6 can duoc x4c nhan tinh dai dang va dién giai trong bdi canh
1am sang, dong thoi luu ¥ kiéu hinh bénh than dai thao duong khong albumin niéu dé tranh
bo sot t6n thuong khi chi dya vao mot chi dau. Vé thyc hanh, chién luoc quan 1y t6i uu cén
tlep can da yéu t6, kiém soat dong thoi duong huyet huyét ap, can nang, lipid va 16i song
nham giam albumin ni¢u va lam cham tién trién ton thuong than. Piéu tri nén tang bang trc
ché hé renin—angiotensin van giit vai trd try cot & ngudi bénh ting huyét ap kém albumin
niéu, trong khi cac liéu phap hién dai nhu rc ché SGLT2 va finerenone da cung ¢6 md hinh
bao vé than da co ché, mang lai lgi ich than—tim mach va hd tro giam albumin niu bén
virng. Nhin chung, theo dai phdi hgp uACR va eGFR, cung 4p dung diéu tri dua trén nguy
co va ca thé hoa, 1a dinh hudng then chét dé phét hién som, can thiép kip thoi va giam ganh
nang bénh than dai thao duodng.
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