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GIA TRI CUA TY SO RDW/ALBUMIN (RAR) VA CHi SO PAP UNG
VIEM HE THONG (SIRI) TRONG DU BAO BENH THAN MAN G
BENH NHAN PAlI THAO BUGNG TiP 2

TOM TAT

Pat van dé: Ty s RDW/Albumin (RAR) va chi sb
dap ng viem hé théng (SIRI) 1& cac chi d&u phan anh
tinh trang viém va dinh dwdng. Tuy nhién, vai trd cla
chiing trong danh gia tén thwong than & bénh nhan dai
thao dudng (BTP) chua dwoc nghién ciu day du.

Muc tiéu: Khao sat méi lién quan gitra RAR, SIRI
v&i chire nang than va danh gia gia tri dw bao bénh thén
man & bénh nhan DTD tip 2.

DP6i twong, phwong phap: Nghién ciru cét ngang
trén 255 bénh nhan BTD tip 2. Phan tich twong quan
dwoc st dung dé danh gia méi lién quan gitka cac chi
sb viém véi eGFR va UACR. Hbi quy logistic da bién
dwoc thwe hién dé xac dinh cac yéu té dw bao doc lap
ctia bénh than man va dwéng cong ROC duoc dung dé
danh gia gia tri dw bao.

Két qua: Bénh nhan cé bénh than man cé RAR,
SIRI cao hon so v&i nhém khdng c6 bénh than man (p
< 0,05). RAR twong quan nghich v&i eGFR (r = -0,34;
p < 0,0001) va thuan v&i UACR (r = 0,31; p < 0,0001).
SIRI cling twong quan nghich v&i eGFR (r = -0,18; p =
0,0037) va thuan véi UACR (r = 0,25; p < 0,0001). Cac
yéu t6 dy bao doc 1ap ciia bénh than man gébm RAR,
SIRI, hemoglobin, HDL-C va acid uric véi AUC ctua md
hinh dat 0,8347.

Két luan: RAR va SIRI c6 lién quan véi suy gidm
chirc nang than & bénh nhan BTD tip 2 va co thé hiru
ich trong sang loc nguy co bénh than man.

Ttr khéa: Ty sé RDW/Albumin (RAR), SIRI, bénh
th&n man, dai thao dwong tip 2.
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SUMMARY

THE PREDICTIVE VALUE OF
THE RED BLOOD CELL DISTRIBUTION
WIDTH-TO-ALBUMIN RATIO (RAR) AND THE
SYSTEMIC INFLAMMATION RESPONSE INDEX
(SIRI) FOR CHRONIC KIDNEY DISEASE IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

Background: The red blood cell distribution width-
to-albumin ratio (RAR) and the systemic inflammation
response index (SIRI) are biomarkers reflecting
inflammatory and nutritional status. However, their roles
in assessing renal impairment in patients with diabetes
mellitus have not been fully investigated.

Objective: To investigate the association of RAR
and SIRI with renal function and to evaluate their
predictive value for chronic kidney disease (CKD) in
patients with type 2 diabetes mellitus (T2DM).

Subjects and methods: A cross-sectional study
was conducted in 255 patients with T2DM. Correlation
analysis was performed to assess the relationships
between inflammatory indices and renal function
markers, including estimated glomerular filtration rate
(eGFR) and urinary albumin-to-creatinine ratio (UACR).
Multivariable logistic regression was used to identify
independent predictors of CKD, and receiver operating
characteristic (ROC) curve analysis was applied to
evaluate the predictive performance of the model.

Results: Patients with CKD had significantly higher
RAR and SIRI levels than those without CKD (p < 0.05).
RAR correlated negatively with eGFR (r = -0.34; p <
0.0001) and positively with UACR (r = 0.31; p < 0.0001).
SIRI also correlated negatively with eGFR (r = -0.18;
p = 0.0037) and positively with UACR (r = 0.25; p <
0.0001). Independent predictors of CKD included RAR,
SIRI, hemoglobin, HDL-C, and uric acid, with the model
achieving an AUC of 0.8347.

Conclusion: RAR and SIRI are significantly
associated with renal dysfunction in patients with T2DM
and may serve as useful biomarkers for screening the
risk of CKD.

Keywords: RDW-to-albumin ratio (RAR), SIRI,
chronic kidney disease, type 2 diabetes mellitus.
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I. DAT VAN PE

Bénh than man (BTM) do dai thao dwong (BTD)
la nguyén nhan hang dau gay bénh than giai doan
cudi, lam gia téng nguy co bénh ly tim mach va ti
vong [1]. Mtrc loc cau than wéc tinh (eGFR) va ty
sb albumin/creatinine niéu (UACR) dwoc dung dé
phan tdng nguy co than theo KDIGO, song eGFR
phén &nh tén thwong than mudn, trong khi UACR
c6 bién thién sinh hoc cao [1],[2]. Cac chi dadu méi
nhw cystatin C, NGAL hay KIM-1 c6 gia tri chan
doan tét nhung chi phi cao va chwa phd bién [2].
Do d6, viéc tim kiém cac chi d4u don gian, ré, dé
tiép can c6 kha nang phan anh sém tén thwong
than & bénh nhan DTD tip 2 1a nhu ciu cép thiét.

Ty s6 RDW/Albumin (RAR — Red cell
distribution width to Albumin Ratio) 1a chi sb viém
tich hop mai, két hop d6 rong phan bé kich thuwdc
hdng cau (phan anh stress oxy hda, réi loan sinh
héng ciu va viém man tinh) v&i albumin huyét
thanh (phan anh viém man va dinh dwdng) [3],[4].
Kimura va cong su (2025) trong nghién ctru doan
hé Fukushima trén 907 bénh nhan DTD tip 2 Nhat
Ban ghi nhan nhém RAR cao c6 nguy co bién cb
than tang gap 3,40 1an (HR hiéu chinh 3,40; KTC
95%: 1,76-6,57), v&i AUC cho bién cb than dat
0,781 — cao hon c6 y nghia so v&i RDW don
thuan (AUC = 0,638; p < 0,001) [3]. Phan tich gép
cla Ma va cong s (2025) tir 12 nghién clru voi
hon 11.000 bénh nhan ciling xac nhan RAR cao
lién quan dén tang nguy co bénh than BTD (OR
gop 2,74; KTC 95%: 1,30-5,74) [4].

Bén canh do, chi s6 dap (ng viém hé théng
(SIRI — Systemic Inflammation Response Index),
tinh t&r bach cau don nhan, bach cadu da nhan
trung tinh va bach cau lympho, phan anh déng
thoi dap ng mién dich bam sinh va thich &ng [5],
da dwoc chirng minh lién quan dén viém man tinh,
dé khang insulin va cac bién chirng mach mau &
bénh nhan BTD tip 2 [5],[8]. Tuy nhién, di liéu
vé mdi lién quan gitra SIRI va ton thwong than &
quan thé DTD tip 2 con rat han ché, dac biét chua
c6 nghién ctru nao tai Viét Nam.

Xuét phat tir nhitng ly do trén, ching téi tién

hanh nghién clru nham hai muc tiéu: (1) khao sat
méi lién quan gitra RAR, SIRI véi cac chi sb chirc
nang than (eGFR, UACR); va (2) danh gia gia tri
dw bao BTM cta RAR va SIRI & bénh nhan BTD
tip 2.

Il. DOl TUGNG VA PHUONG PHAP

NGHIEN cUU

2.1. Thiét ké va déi twong nghién ctru

Nghién cu cat ngang trén 255 bénh nhan
DTD tip 2 tai Bénh vién Dai hoc Y Dwoc Thanh
phd H6 Chi Minh — Co s& 2.

Tiéu chuan chon bénh: bénh nhan tir 18 tudi
tré 1&n, dwoc chan doan DTD tip 2 theo tiéu chuén
ADA 2023 va ddng y tham gia nghién ctru.

Tiéu chuén loai trie: DTD tip 1, DTD thai ky;
bénh ly huyét hoc; nhiém trung cép tinh: bénh gan
nang; bénh ly ac tinh; dang st dung corticoid hoac
thudc & ché mién dich; bién chirng cép tinh cla
DTD; phu nlr mang thai.

2.2. Bién s6 va dinh nghia

Cac thong sb thu thap géom: dac diém dan sb
(tudi, gi¢i, BMI); huyét hoc (hemoglobin, RDW,
bach cau trung tinh, lympho, don nhan); sinh
héa (albumin, HbA1c, cholesterol toan phan,
triglyceride, LDL-C, HDL-C, acid uric, creatinine);
chirc nang than (eGFR theo CKD-EPI 2021,
UACR).

Coéng thirc: RAR = RDW (%) / Albumin (g/dL);
SIRI = (Bach cau don nhan x Bach cau da nhan
trung tinh) / Bach cau lympho (don vi K/uL).

DPinh nghia bénh than man: theo KDIGO
2024, BTM duwoc xac dinh khi eGFR < 60 mL/
phut/1,73 m? va/hoac UACR = 30 mg/g kéo dai
trén 3 thang [1].

2.3. Xt ly s6 liéu

D lieu dwoc quan ly bang Excel va phan tich
bang Stata 17.0. Kiém dinh Kolmogorov-Smirnov
dé kiém tra phan bd. Bién lién tuc phan phdi chuan
trinh bay trung binh + dé léch chuan, bién khéng
chuan trinh bay trung vi (khodng tt& phan vi); bién
dinh tinh trinh bay tan sé (%). So sanh hai nhém
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bang t-Student hodc Mann-Whitney U tly phan
phéi; chi binh phwong cho bién phan loai. Twong
quan Spearman danh gia méi lién quan cla cac chi
s6 v&i eGFR va UACR. Hdi quy logistic da bién xac
dinh yéu t6 dw bao doc lap ctia BTM; hé sé phoéng
dai phwong sai (VIF) dwoc kiém tra dé loai triy da
cong tuyén. Budng cong ROC danh gia gia tri phan

biét cila md hinh. Ngwdng y nghia p < 0,05.

2.4. Pao dirc nghién ctru

Nghién ctru dwoc Hoi ddng Dao dirc Pai hoc
Y Dwoc Thanh phé H6 Chi Minh phé duyét (sé
5433/DHYD-HDDD, ky ngay 24/12/2025). T4t ca
bénh nhan dwoc giai thich muc dich nghién ctru
va ky déng thuan tham gia.

. KET QUA

3.1. Pac diém chung cta dan sé nghién clru

Bang 1. Bac diém chung cda dan sé nghién ctru (n = 255)

Pic diém Tdéng (n=255) C6 BTM (n=209) Khéng BTM (n=46) p

Tudi (nam) 64,4 +10,6 65,4 + 10,6 59,7+ 8,8 0,0007
Gi6i nam, n (%) 105 (41,2) 88 (42,1) 17 (37,0) 0,521

BMI (kg/m?) 241433 24,1433 241+34 0,946

Hemoglobin (g/dL) 12,9+1,9 12,7+1,9 13,8 + 1,6 0,0003
RDW (%) 13,0 (12,5-13,5) 13,0 (12,6-13,5) 12,9 (12,2-13,3) 0,067
Albumin (g/dL) 4,3 (4,1-4,5) 4,2 (4,0-4,5) 4.4 (4,2-4.7) 0,0005
HbA1c (%) 7,5 (6,6-9,1) 7.6 (6,6-9,1) 7,2 (6,6-8,7) 0,364
HDL-C (mg/dL) 48,5+ 11,3 475+ 11,0 53,3+ 11,8 0,015
Acid uric (mg/dL) 71£2,0 7.3+2,1 6,2+1,4 < 0,001
eGFR (mL phat/1,73m2) 51,3+ 259 44,6 +22.8 81,8+ 15,0 < 0,001
UACR (mg/g) 42,3 (10,8-313,8) 86,0 (18,4-532,3) 9,5 (5,2-15,4) < 0,001
RAR 3,0 (2,8-3,3) 3,1(2,9-3,4) 2,9 (2,7-3,1) 0,003
SIRI 1,2 (0,9-1,9) 1,3 (0,9-1,9) 1,0 (0,8-1,3) 0,020

Nhan xét: Trong 255 bénh nhan, 209 (82,0%) c6 BTM va 46 (18,0%) khéng c6 BTM. Nhém BTM
c6 tubi cao hon (65,4 + 10,6 so v&i 59,7 + 8,8; p = 0,0007); khong khac biét vé gi¢i va BMI. Nhém
BTM c6 hemoglobin thap hon (12,7 so vé&i 13,8 g/dL; p = 0,0003), albumin thap hon (trung vi 4,2 so
v&i 4,4 g/dL; p = 0,0005), HDL-C thap hon (47,5 so v&i 53,3 mg/dL; p = 0,015) va acid uric cao hon
(7,3 so v&i 6,2 mg/dL; p < 0,0001). V& chirc nang than, nhém BTM c6 eGFR thap hon (44,6 so v&i
81,8 mL/phut/1,73m?2) va UACR cao hon (86,0 so v&i 9,5 mg/g), déu p < 0,0001. RAR (3,1 so v&i 2,9;

p = 0,0003) va SIRI (1,3 so v&i 1,0; p = 0,0020) déu cao hon & nhém BTM.
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3.2. Twong quan giira cac chi sé viém véi chirc ning than

Bang 2. Twong quan gitra céc chi sé véi eGFR va UACR (n = 255)

Chisé r (¢eGFR) p (eGFR) r (UACR) p (UACR)
RAR -0,34 < 0,0001 0,31 < 0,0001
SIRI -0,18 0,0037 0,25 < 0,0001
Hemoglobin 0,53 < 0,0001 -0,29 < 0,0001
HDL-C 0,15 0,0177 0,04 0,5354
Acid uric -0,34 < 0,0001 0,09 0,1419

Nhén xét: RAR twong quan nghich mtrc trung binh véi eGFR (r = —0,34; p < 0,0001) va thuan véi
UACR (r=0,31; p < 0,0001). SIRI twong quan nghich yéu v&i eGFR (r = -0,18; p = 0,0037) va thuan véi
UACR (r = 0,25; p <0,0001). Hemoglobin twong quan thuan véi eGFR (r = 0,53) va nghich véi UACR (r
= -0,29), déu p < 0,0001. Acid uric twong quan nghich v&i eGFR (r = -0,34; p < 0,0001) nhwng khéng
twong quan véi UACR (r=0,09; p = 0,1419).

3.3. Mb hinh héi quy logistic dw bao bénh than man

Bang 3. M6 hinh héi quy logistic da bién dw bao bénh than man (n = 255)

Bién sé OR SE z VIF o] KTC 95%
RAR 4,77 2,93 2,55 1,11 0,011 1,44-15,87
SIRI 2,54 0,82 2,88 1,03 0,004 1,35-4,80
Hemoglobin 0,75 0,08 -2,52 1,09 0,012 0,60-0,94
HDL-C 0,95 0,02 -3,15 1,03 0,002 0,92-0,98
Acid uric 1,30 0,14 2,50 1,07 0,012 1,06-1,60

LR Chi?(5) = 53,57; Pseudo R? = 0,2269; p < 0,0001. OR: ty s6 chénh; SE: sai sé chuan; KTC:
khoang tin cay; VIF: hé sé phéng dai phuong sai.

Nhén xét: Hdi quy logistic da bién xac dinh nam yéu té dw bao doc lap ctiia BTM. RAR 1a yéu té manh
nhéat (OR = 4,77; KTC 95%: 1,44-15,87; p = 0,011): mdi don vi RAR tdng, nguy co BTM tang gan 5 lan.
SIRI ciing 1a yéu t6 doc lap (OR = 2,54; KTC 95%: 1,35-4,80; p = 0,004). Acid uric lam tang nguy co
(OR =1,30; p = 0,012), trong khi hemoglobin (OR = 0,75; p = 0,012) va HDL-C (OR = 0,95; p = 0,002)
la cac yéu t6 bao vé. Tat ca VIF < 1,15, xac nhan khéng c6 da céng tuyén. Mé hinh dat y nghia théng
ké (LR Chi? =53,57; p < 0,0001; Pseudo R? = 0,2269).

Bang 4. Gia tri dw bao cta mé hinh (n = 255)

Dién tich dwéi dwong cong ROC SE KTC 95%

0,8347 0,0319 0,77-0,90




TAP CHi Y HOC VIET NAM TAP 563 - THANG 6 - SO 1 - NAM 2026

DG nhay
0.50 0.75 1.00
| |

0.25
L

0.00
!

0.00 0.25 0.50 0.75 1.00
1 - D6 dac hiéu
Dién tich dudi drong cong ROC = 0,8347

Hinh 1. Dién tich dwéi dwong cong ROC

Nhan xét: AUC dat 0,8347 (SE = 0,0319; KTC
95%: 0,77-0,90), thuéc merc phan biét tét, cho
thdy moé hinh két hop RAR, SIRI, hemoglobin,
HDL-C va acid uric phan biét hiéu qua gitra bénh
nhan c6 va khong c6 BTM.

IV. BAN LUAN

Nghién ctru cho thdy RAR va SIRI c6 lién quan
doc lap dén suy giam chirc ndng than va cé gia
tri dw bao BTM & bénh nhan BDTD tip 2, v&i mo
hinh két hop dat AUC = 0,8347. Day la mét trong
nhirng nghién ctru dau tién tai Viét Nam danh gia
ddng thoi hai chi dau viém nay trong bdi canh
bénh than BDTD.

RAR tuong quan nghich véi eGFR (r = -0,34)
va thuan véi UACR (r = 0,31), déng thdi nhom
BTM cé RAR cao hon cé y nghia. Két qua phu
hop véi Kimura va cong sy (2025) trén quan thé
DTD tip 2 Nhat Ban: nhém RAR cao cé eGFR thap
hon (trung vi 59,9 so v&i 70,2 mL/phut/1,73m?) va
ty lé protein niéu gap doi (32% so véi 14%) [3]. Yu
va cdng su (2024) trén 427 bénh nhéan BTD tip
2 Trung Quéc ciing ghi nhan eGFR gidm dan va
UACR t&ng dan theo phan t& vi RAR [6]; Chen va
cong sw (2024) xac nhan mdi lién quan nay trén
hai quan thé doc 1ap gdm NHANES (n = 2.839) va
mot bénh vién Trung Quéc (n = 1.412) [7].

Trong hdi quy da bién, RAR la yéu t6 dw béo
manh nhat (OR = 4,77; KTC 95%: 1,44-15,87),
cao hon Yu va cbéng s (OR = 2,32) [6] nhwng
cung xu hwéng véi Kimura (HR hiéu chinh 3,40)
[3]. Sw khac biét v& dod 16n hiéu ng co thé do

dac diém quan thé: mau cla chang ti cé ty 1é
BTM rét cao (82%) va eGFR trung binh thap (51,3
mL/phat/1,73m2), phan anh mirc tén thwong than
nang hon — trong khi nghién ctru Fukushima c6
eGFR trung vi 64,9 va Yu la 92,9 mL/phat/1,73m?2.
Diéu nay phu hop véi phan tich gop ctia Ma (OR
gbp 2,74; 12 = 92%), goi y dd 1&n hiéu ng phu
thudc vao dac diém quan thé va mirc dd nang cla
bénh than [4].

V& co ché, RDW ting phan anh stress oxy
héa va viem man anh huéng dén sinh hdng cau:
cac cytokine tién viém nhuw TNF-a va IL-6 ¢ ché
erythropoietin, réi loan chuyén héa sat, rut ngén doi
séng hdng cau va giai phong hdng cau Iwéi non
kich thwéc 1&n [5],[8]; tang dwong huyét man gay
glycosyl héa protein mang hdng cu, giam kha nang
bién dang [6]; ap lwc ndi cAu than ting cling gép
phan phan manh héng cau, lam tang thém RDW
[4]. V& phia albumin — protein pha cip am tinh c6
d&c tinh khang oxy héa — ndng dé giam phan anh
viém hé thdng va suy dinh dudng; ngay ca khi giam
nhe trong pham vi binh thwéong, day da 13 yéu t dw
bao doc 1ap clia suy gidm chirc ndng than tién trién
[3]. Do d8, RAR phan anh déng thoi viem hé théng
va stress oxy hoa, giai thich kha nang dw bao vuot
troi so véi tivng thanh phan riéng 18.

Vé SIRI — yéu t6 dy bao doc lap thi hai (OR
= 2,54; KTC 95%: 1,35-4,80) — chi s nay phan
anh twong tac gitra mién dich bdm sinh va thich
&ng [5]. Trong bénh than BTD, bach cau don nhan
xam nhap mé than, chuyén dang thanh dai thuc
bao, kich hoat cac con dwong NF-kB va NLRP3
inflammasome, gép phan vao tbén thuwong cau
than va xo héa éng ké [8]; bach cau da nhan trung
tinh gay tén thwong qua ROS va bay ngoai bao
trung tinh (NETs); gidm bach cau lympho phan
anh suy gidm mién dich thich (ng, duy tri vong
xoan viém man tinh [5],[8]. Viéc SIRI bd sung gia
tri dw bao déc 1ap bén canh RAR cho théy hai chi
dau phan anh cac khia canh bénh ly khac nhau
nhwng bé sung cho nhau.

M6 hinh két hop nam vyéu t6 (RAR, SIRI,
hemoglobin, HDL-C, acid uric) dat AUC = 0,8347
v&i kha ndng phan biét tot; dang lwu y 13 tAt ca déu
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la xét nghiém thwédrng quy, chi phi thap, thuc hién
dwoc & moi tuyén y té. Két qué nay phu hop Vvoi
Liu va cong s (2024) trén di¥ lieu NHANES 1999—
2020 (hon 40.000 dbi twong), cho thay RAR vuot
troi RDW don thuan trong ca dy bao ty 1&é méc BTD
(OR 1,68 so v&i 1,14) 1an tién lwgng tlr vong do moi
nguyén nhan (HR 1,80 so va&i 1,16) [2].

Nghién ctru cé mot sé han ché. Thiét ké cét
ngang khéng cho phép xac lap méi quan hé
nhan qud. Nghién ctru thyc hién tai mét trung
tam chuyén khoa véi ty 1€ BTM cao (82%) nén
dan sb c6 thé khong dai dién cho cong dbng va
cé thé lam wéc lwong OR cao hon thyc té. RAR
va SIRI chi dwoc danh gia tai mot thoi diém. Mot
sb yéu t6 gay nhiéu tiém &n nhw thoi gian méc
DTD, loai thubc diéu tri, thudc &c ché hé renin-
angiotensin-aldosterone va cac chi dau viém
dac hiéu (CRP, IL-6) chua duwoc thu thap day
da; déng thoi khac biét vé tudi gitka hai nhém
ciling c6 thé 1a yéu td gay nhiéu phan anh tinh
trang 1do héa viém man tinh.

V. KET LUAN

RAR va SIRI c¢é lién quan véi suy gidam chirc
néng than & bénh nhan DTD tip 2 va la cac yéu
t6 dw bao doc lap ctia BTM, trong dé RAR dy bao
manh hon (OR = 4,77). Md hinh két hop RAR,
SIRI, hemoglobin, HDL-C va acid uric dat gia tri
phan biét tét (AUC = 0,8347). Cac chi du nay dé
tinh toan tr xét nghiém thwdng quy, chi phi thap
va co tiém néng ng dung trong sang loc nguy co
bénh than man & bénh nhan DTD tip 2.

VI. KIEN NGHI

Can thwc hién cac nghién ctu doan hé tién
ctru quy md Ién hon, theo déi doc theo thoi gian
dé xac lap mdi quan hé nhan qua va xac dinh
ngwdng cat tbi wu cta RAR va SIRI trong dy bao
BTM.
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