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ASSOCIATION BETWEEN PROGNOSTIC NUTRITIONAL INDEX,
HEMOGLOBIN-TO-RED CELL DISTRIBUTION WIDTH RATIO,
AND HOSPITALIZATION RISK IN HEMODIALYSIS PATIENTS
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ABSTRACT

Objective: This study aimed to evaluate the associations of prognostic nutritional index and
hemoglobin-to-red cell distribution width with hospitalization risk and to develop a predictive
model for hospitalization in hemodialysis patients.

Methods: A retrospective study was conducted in 157 hemodialysis patients. Hospitalization,
defined as at least one hospital admission during the study period, was the primary outcome.
Multivariable logistic regression was used to identify independent predictors of hospitalization.
Model performance was assessed using the Hosmer-Lemeshow test and forest plots.

Results: The mean age was 53.4 + 14.2 years, and 53.5% of patients were male. The hospitalization
rate was 54.7%, with cardiovascular disease being the leading cause (56.4%). Patients who
were hospitalized had significantly lower prognostic nutritional index values than those who
were not hospitalized (p = 0.014). In the multivariable model, prognostic nutritional index was
independently associated with hospitalization risk (OR = 0.93; 95% CI: 0.87-1.00; p = 0.05),
whereas hemoglobin-to-red cell distribution width and other covariates were not statistically
significant. The model demonstrated good discrimination.

Conclusions: Prognostic nutritional index is a simple, low-cost marker and an independent
predictor of hospitalization in patients undergoing maintenance hemodialysis.
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MOI LIEN QUAN GIU’A CHIi SO DINH DUO'NG TIEN LUO'NG, TY LE HEMOGLOBIN/
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TOM TAT

Muc tiéu: Nghlen cu nhdm danh gla mai lién quan gitra_ chi s6 dinh dudng tién luong, ty &
hemoglobln/do rong phén bd hong cau v6i nguy co nhap vién va xay dung mo hinh dy doan kha
nang nhap vién & bénh nhan loc mau chu ky.

Da6i tuong va phuong phap: Nghién ctu ho6i cltu trén 157 bénh nhan loc méau chu ky. Nhap vién it
nhat 1 lan trong thoi gian nghién cutu la bién két cuc chinh. Ho6i quy logistic da bién dugc st dung
dé xac dinh céc yéu td tién lugng doc lap. D6 phu hop ctia mé hinh duoc danh gia bang kiém dinh
Hosmer-Lemeshow va biéu db rirng.

K&t qua: Tudi trung binh 53,4 = 14,2 n&m, nam chlem 53,5%. Ty l&é nhap vién la 54,7%, chu yeu do
bénh tim mach (56, 4%). Nh6m nhap vién c6 chi s6 dinh du’dng tlen luong thap hon dang ké so vai
nhém khong nhap vién (p=0 014) Trong mo hinh da bién, chi s6 dinh dudng tién lugng la yéu to
tién luwgng doc lap lién quan dén nguy cg nhag vién (OR=0, 93 KTC 95%: 0,87-1,00; p = 0,05), trong
khity & hemoglobln/do rong phan b héng cau va céac yéu to khac khéngcony nghla théng ké. Mo
hinh cho thay do phu hop.

K&t luan: Chi sd dinh dudng tién lugng la chi s8 don gian, chi phi thap, co gia tri du doan déc lap

nguy co nhap vién & bénh nhan loc mau chu ky.

Tir khéa: PNI, Hb/RDW, nhap vién, loc mau chu ky, hdi quy logistic da bién, biéu db rirng.

1. DAT VAN DE

Bénh than man la mot van déy t& toan cau vdi ty [& mac va
tlrvong ngay cang gia tang. Nam 2023, udc tinh co khoang
788trigu ngudi mac bénhthanmantréntoan thé gidi, trong
do khoang 4,59 triéu ngudi tién trién dén giai doan cudiva
can diéu trj thay thé than. Loc mau chuky la phu’o’ng phap
diéu tri thay thé than duagc ap dung phé bién nhat trén toan
thé gidi cho nguai bénh suy than man giai doan cubi [1].
Mac du nhiing tién bo trong diéu tri da cai thién thoi gian
song con, nhungty & nhap vién & ngudi bénh loc mau chu
ky van cao [2], lam giam chat lugng cudc song, tang nguy
co tir vong va tao ganh nang l&n vé chi phiy té.

Nhap vién & nhém ngudi bénh nay lién quan den nhiéu
yéu t6, dac biét la bénh tim mach, nhiém trung, réi loan
chuyen hoa, ciing nhu’tlnh trang suy dinh dugng va viém
man tinh. Gan day, mot s chi s6 don gian tir xét nghiém
thudng quy duoc dé xuat dé phan anh tinh trang dinh
dudng va viém, trong dé chi s6 dinh duBng tién luong
(Prognostic Nutritional Index - PNI) va ty |& hemoglobin/
do rong phan bdé hong cau (Hemoglobln -to-Red cell
Dlstrlbutlon Width - Hb/RDW) dugc quan tdm. PNI la chi
s0 tich hop phan anh tinh trang dinh du@ng, viém va mien
dich, c6 gid tri tién lugng doi vdi tir vong va cac bién c6 lam
sang & nhiéu nhém bénh khac nhau, trong do cé ngudi
bénh loc méau chu ky [3] Bén canh dé, Hb/RDW phan anh
tinh trangthleu mau, viém va réi loan tao mau, da dugc ghi
nharE c]o gia tri tién ll,rdng bat lgi trong mot s6 benh ly man
tinh [4

Tuy nhién, tai Viét Nam, cac nghién citu danh gia doéng thoi
vai tro ctia PNI va Hb/RDW trong du’ doan nguy cd nhép
vién & ngudi bénh loc méu chu ky con han ché. Do do,
nghién cttu nay dugc thyc hién nhdm danh gia mai ién
quan gilta PNI, Hb/RDW vdi nguy co nhap vién; dong thoi
xay dung mo hinh du béo gitp ho trg phan tang nguy cova

*Tac gia lién hé

quan ly ngudi bénh tai ldam sang.

2. DOI TUGNG VA PHUONG PHAP NGHIEN CU'U
2.1. Boi twgng nghién ciru
Nguoi bénh chay thdn nhén tao dinh ky 3 lan/tuan tai

Phong kham ngoai trd Than nhén tao, Bénh vién Da khoa
Thu Bure, thanh phd H6 Chi Minh.

- Tiéu chi lua chon: ngudi bénh tir 18 tudi trg lén, co day
da dir Liéu lam sang va xét nghlem trong 12 thang trudc
thai diém thu thap, dong y tham gia nghién ciu.

- Tiéu chf loai trir: h6 so bénh an khong day du, bi nhiém
trung cap tinh tai thoi diém dénh gia, cé bénh ly ac tinh
tién trién.

2.2. Phuong phap nghién ctiu
- Thi€t k& nghién ctru: nghién cltu dugc thiét ké theo
phu’dng phap héi ctru.
-C&mau: 4p dung céngthic tinh cg mau t6i thiéuchomo
hinh hdi quy logistic theo quy tic sé bién c6 trén bién déc
lap (events per variable - EPV).

n=EPV x k/p

Trong d6: EPV = 20 (dam bao tinh 6n dinh, gidm sai léch va
nang cao hiéu suat du doén); k = 4 (so bign doc lap du kién
duavao trong md hinh); p=0,513 (ty l& nhap vién 51,3% dua
trén nghién cttu clia Yin C va céng sy, 2022 [2]).

Theo d6, c& mAu t6i thiéu can thiét cho nghién ctu la 157
bénh nhan.

-CachchonmAu:mau nghiénctudugcchontheophuong
phap chon mau thuan tién tir 255 bénh nhan dang diéu tri
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loc mau chu ky tai Phbng kham ngoai trd Than nhéan tao,
Bénh vién Da khoa Thu Burc. Céc bénh nhén dép Ung tiéu
chi lya chon va khéng thudc tiéu chi loai trir dugc dua
vao nghién cliu cho dénkhi dat c&mautdithiéu 157 bénh
nhan. Cac bién s6 nghién cltu dugc thu thap tai thoi diém
thang 10/2024, va bénh nhén dugc theo dbi nguy co nhap
vién trong glal doan tlrthang 10/2024 dén thang 10/2025.

2.3. Bién s6 nghién ctru

-Pac diém nhan trdc hoc: tudi, gidi tinh.

-Pac diém lam sang: thai gian loc mau, bénh ly keém theo,
nguyén nhan nhap vién.

- Déac diém can lam sang: cong thirc mau, albumin, acid
uric, sat huyét thanh, canxi toan phan, PTH phosphate

- Chi s6 viém, dinh dudng: PNI = Albumln huyét thanh
(g/L) + 5 x s6 lugng lymphocyte (10 /L); Hb/RDW =
hemoglobln (g/dL)/RDW (%).

- Bién s0 két cuc: tinh trang nhap vién (co, khong) dugc
tinh tir ngay 1/10/2024 dén ngay 30/9/2025.

2.4. Xrly sé liéu

D liéudugcxirlyva phéntich bang céc phuong phap thong
ké thich hop. Phan bd cac bién dinh lugng duodc kiém tra
bang kiém dinh Shapiro-Wilk. Cac bién phan bo chuan dugc
trinh bay du’o’l dang trung binh = d6 léch chuén (X = SD) va
so sanh bang kiém dinh T doc lap; céc bién khong phéan b6
chuén dugc trinh bay dudi dangtrungw (khoang tr phan vi)
va so sanh ban kiém dinh Mann-Whitney U. Cac bién dinh
tinh dugc moé ta bang tan suat va ty l& phan tram, so sanh
bang kiém dinh Chi binh phuong hoac Fisher.

Hoi quy logistic da bién dugc st dung dé xac dinh cac yeu
t6 doc lap lién quan dén nguy co nhap vién; cac bién cé y
nghia trong phén tich don bién hoac co y nghla lam sang
dugc dua vao mo hinh. M6 hinh hoi quy logistic da bién
cudi cung bao gdm 4 bién: bénh tim mach, acid uric, Hb/
RDW va PNI. Viéc lua chon bién duya trén két qua phan
tich don blen (p<O 20) ket hop vdi y nghia lam sang. V&i
86 bién ¢cd nhap vién, so blen trong mo6 hinh dam bao
nguyén tic EPV = 10. K&t qua duoc trinh bay dudi dang
odds ratio (OR) va khoang tin cay (KTC) 95%. D6 phu hop
clla mé hinh dugc danh gia bang kiém dinh Hosmer-
Lemeshow va biéu do rirng. Gia tri p < 0,05 dugc xem 3 ¢6
y nghia thong ké.

2.5.Vandéyduc

Nghién clru nay dugc tién hanh sau khi dugc sy chép
thuéan va thong qua bdi Hoi dong Dao durc trong nghién

Bang 1 trinh bay déc d|em chungclia 157 bénhnhéan bénh
thanman giai doan cudi diéu tri loc mau chu ky. Tuditrung
binh ctia bénh nhan la 53,4 £ 14,2 ndm, trong dé nhém
40-60 tudi chiém ty l& cao nhat (47 1%). ‘Nam gidi chiém
uu thé nhe so vdi ni¥ (53,5% so vdi 46,5%). Thai gian loc
mau cha yéu tir 24 thang trd én (88, 5%) Trong thaoi gian
theo d6i, 54,7% bénh_ nhén co it nhat 1 lAn nhap vién, cho
thay ty le nhap vién van con cao & nhém bénh nhan nay.

Tang huyét ap 78,1
BDai thao dwong 35,2

Bénh tim mach

Réi loan lipid mau 25,7

0 10 20 30 40 50 60 70 80 90

Biéu do 1. Ty l& cac bénh ly kém theo ctia bénh nhan
bénh than man loc mau chu ky (n = 157)

Tang huyét ap la bénh ly kém theo phé bién nhat & bénh
nhan bénh thadn man loc mau chu ky, chiém 78,1%; dai
thao dudng ding th( hai véi ty 1& 35,2%; bénh tim mach
chiém 31,4%, trong do chu yéu la suy tim (26,6%), tlep
theo la rung nhi (2,86%) va bénh mach vanh (1,9%); roi
loan lipid mau ghi nhan 0 25,7% bénh nhan.

7103
Bénh co xurong khop

205" Bénh phoi - ho hip
Bénh tim - tim mach
Nhiém triing - viém hé thong

Réi logn chuyén héa, huyét hoc, dinh dudng
56,4

Biéu dd 2. Nguyén nhan nhéap vién ctia bénh nhan bénh
than man loc mau chu ky (n =157)

Nguyén nhan nhap vién ¢ bénh nhan loc mau chu ky chu
yéulacacbénhlytim mach, chiémty & cao nhat (56,4%),
ti€p theo la nhiém trung va viém he thdng (20, 5%). Cac
nguyén nhan khac chiém ty & thap hon, bao gom bénh
phoi - hd hap (10,3%); réi loan chuyén hoa huyét hoc va
dinh dudng (10,3%); va bénh co xuong kho’p (2,5%).

3.2. So sanh mot sé dac diém cha bénh nhan loc mau
chu ky gitra hai nhém cé nhap vién va khéng nhap vién
Bang 2. Dac diém can lam sang va cac chi sé dinh
dudng ctia hai nhdm cé nhéap vién va khong nhap vién
& bénh nhan loc mau chu ky

ctu y sinh hoc cua Bénh vién Da khoa Thu Bt theo . < A .. | Khéng nhap
Quyét dinh s6 46/CN-HPDD ngay 17/9/2025. Pacdiém | C6 nhépvién vien p
3. KET QUA NGHIEN CUU Bach ciu
3.1. Dac diém chung cua ddi tugng nghién ciru (G/L) 7,3(5,5-8,7) | 6,7(5,9-8,5) | 0,969w
Bang 1. Pac diém chung cGia bénh nhan
bénh than man loc mau chu ky (n = 157) Lym(g}ﬁfyte 1,3(1,0-1,6) | 1,5(1,1-2,0) | 0,042w
Pac diém n % H obi
- emoglobin
X+SD (tudi) 53,4+14,2 (g/dL) 9.8+1,3 10,0=1,4 | 0,363"
<40 tudi 26 16,6 Albumin (g/L) | 38,5%3,5 40,6 4,3 | 0,001*
Tudi
40-60 tudi 74 47,1 Acid uric 7,4(6,4-8,3) | 7,4 (6,6-8,6) | 0,4886w
- (mg/dL)
> 60 tudi 57 36,3
Phosphate
. Nam 84 53,5 (mmotl) | 21(1,9-24) | 2,2(1,8-2,5) | 0,184w
iGi
No 73 46,5 Cr(‘r%lgfjﬁ)r ol | 146 (116-176) | 143(124179) | 0,734w
<24 thang 18 11,4
Thai gian 47 tha Triglycerid | 445 (76.190) | 131 (72-204) | 0,695
loo méu 24-47 thang 65 41,4 (mg/dL) ( ) ( )| 0,695w
>48 théng 74 47,1 PNI 45,8+4,9 | 47,9%52 | 0,014*
Tinh trang C6 nhép vién 86 54,7 Hb/RDW | 0,7 (0,62-0,83) | 0,8(0,69-0,89) | 0,062w
nhap vién A A ia
Khong nhap vien / 453 * Kiém dinh T déc lép; wKiém dinh Mann-Whitney U
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Bang 2 cho thay nhom bénh nhén nhép vién co s0 lwgng
lymphocyte va noéng do albumin huyet thanh thap hon co
y nghia so v&i nhom khéng nhap vién (p = 0,042 va p =
0,001). Cac chi s6 khac khong khac biét gitra 2 nhom (p
>0,05). PNI & nhém nhap vién thap hon cé y nghia théng
ké so vdi nhom khéng nhép vién (p = 0,014), trong khi Hb/
RDW c¢6 xu huéng thap hon nhung chua dat y nghia théng
ké (p=0,062).
3.3. Cac yéutd lién quan vdi tinh trang nhap vién & bénh
nhan loc mau chu ky
Bang 3. Phan tich hdi quy logistic da bién lién quan dén
kha nang nhap vién & bénh nhan loc mau chu ky

Bién s6 OR z KTC95% | p VIF
Bénh tim mach | 1,23 | 0,59 | 0,61-2,50 | 0,55 | 1,03
Acid uric (mg/dL) | 1,02 | 0,29 | 0,85-1,22 | 0,77 | 1,17

PNI 0,93 | -1,90 | 0,87-1,00 | 0,05 | 1,20

Hb/RDW 0,23 | -1,24 | 0,02-2,31 | 0,21 | 1,32

p cua Hosmer-Lemeshow = 0,33

Phan tich hoi quy logistic da bién cho thdy mé hinh phu
hop vai dir liéu (Hosmer-Lemeshow, p = 0,33) va khong
€6 da cong tuyén (VIF: 1,03-1,32). Bénh tim mach, acid
uric vaty s6 Ho/RDW khong llen quan coynghia den nguy
co nhap vién (p > 0,05). Ngugc lai, PNI lién quan nghich
voi nguy cd nhap vién (OR = 0,93; KTC 95%: 0,87-1,00; p
=0,05).

I
I
0.93 (0.8711.00;
PNI 2024 1 oo

1.03 (0l86-1.23)
ACID URIC A ——

BTM+

0.23 (0.02-2.32)
HbRDW -

)
I
I
I
|
.24 (0.61-2.50)
|
I
|
|
I
i
i
I
I

0 5 1 15 2 25
Qdds ratio (95% Cl)

Bi€u db 3. Biéu d6 rirng ctia mé hinh logistic du bao
kha nang nhap vién & bénh nhan loc mau chu ky
Bi€u d6 forest plot cho thay PNI c6 OR = 0,93 (KTC 95%:
0,87-1,00), v&i khoang tin cay l&ch vé phia du’dl va cham
nguang 1, goi y Xu hu’o’ng bao vé déi véi nguy co nhép vién
& muc y nghla ranh gidi. Ngugc lai, acid uric, bénh tim
mach va ty s6 Hb/RDW khéng cho thay méi lién quan co

y nghia thong ké.

ROC ctiia mé hinh dy doan nguy co nhap vién

1.00
!

0.50 0.75
! L

Sensitivity

0.25
L

0.00
L

T T T T T
0.00 0.25 0.50 0.75 1.00
1 - specificity

Area under ROC curve = 0.6764

Biéu do 4. Buong cong ROC clia mé hinh hdi quy
logistic da bién duw doan nguy co nhap vién
@ bénh nhan loc mau chu ky
M6 hinh hoi quy logistic da bién du doan nguy co nhap
vién & bénh nhan loc mau chu ky cho thay dién tich dudi
duong cong ROC (AUC) dat 0,6764. Gia tri nay phan anh
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kha nang phan biét & mdrc trung binh gitta nhém c6 nhap
vién va khéng nhap vién.

4. BAN LUAN

4.1. Bac diém chung ctia bénh nhan loc mau chu ky tai
Bénh vién Da khoa Thu Burc

- Ty & nhap vién: nghién ctu ghi nhan ty & nhap vién
54,7% & bénh nhan loc mau chu ky, tvong duong véi cac
nghién cuu clia Tanaka M va cong su (2020) la 59,2% [5],
clng nhu nghién clru cua Yin C va cong su (2022) [2] la
51,3%. Ty & nhép vién cao phan anh gdnh nang bénh tat
va quan ly lam sang phu’c tap, lam tang nguy co. cac bién
¢6 cap tinh nhu suy tim, qua tai tuan hoan va nhiém trung.

- D6 tudi trung binh va gidi tinh: tudi trung binh cla bénh
nhan |a 53,4 = 14,2, tuong dong véi nghién clu cua
Nguyen Van Huynh va cong su (2024) la 54,66 = 15,37 [6]
va phu hgp vai dac diém dich té clia bénh than man giai
doan cubi. Ty l& nam va n tuong ddi can bang (53 5%
va 46,5%), tuong tv két qua cla Lé Thanh Toan va céng
sy (2024) VGi ty (& lan lugt L& 52,5% va 47,5% [7]. Nhirng
tuong dong nay chothay mau nghlen ciu co tinh daidién,
gop phan gla tang do tin cay va kha nang khai quat hoa
clia két qua.

- Thai gian loc mau: ty & bénh nhan c6 thaoi gian loc mau
trén 48 thang chlem 47,1%, twong dong V@i két qua 44,8%
trong nghién clru cla Chau Thi Thao Nguyén va cong su
(2022) [8]. Diéu nay phan anh dién tién kéo dai cua bénh
than man giai doan cudi va cho thay thach thirc Lén trong
congtac cham soc lau dai cling nhu ganh nang kinh t€-xa
hoi cho ngudi bénh va hé théng y té.

-Bénh ly kém theo: hau het bénh nhan loc mau chu ky cé
bénh ly kem theo, chd yéu la tang huyét ap (78,1%), dai
thao dudng (35 2%) va bénh tim mach (31,4%), tuong tu
nghlen cltu ctia Chau Thi Thao Nguyen va cong sy (2022)
vGi ty L& bénh kem theo tuong ung la 78,1%, 26,0% va
32,3% [8]. K&t qua nay cho thay moi lién quan chat ché
gitra bénh than man giai doan cudi vdi cac réi loan tim
mach va chuyén héa.

- Nguyén nhén nhap vién; nguyén nhan nhapvién chu yeu
la bénh tim mach va nhiém trung, tuon dong vGi két qua
clia Tanaka M va cong su (2020) [5]. Bieu nay co thé lién
quan dén tinh trang viém man tinh, roi loan mién dich,

quaé tai dich va réi loan chuyén hoa kéo dai & bénh nhan
loc mau chu ky, lam tang nguy co cac bién cd tim mach
va nhiém trung.

4.2. Dac diém cla nhém nhap vién va khdng nhap vién
& bénh nhan loc mau chu ky

Nhém bénh nhéan nhap vién co sé lwgng lymphocyte,

albumin huyét thanh va PNI thdp hon ¢ y nghia so véi
nhom khéng nhép vién (p < 0,05), phan anh tinh trang
V|em man tinh, suy dinh dudng va réi loan mién dich. Két
qua nay phu hdp V@i céc nghién clu cua Andreew- Gamza
M va cong sy [9]. Qua do cho thay gia tri clia PNI trong
phéan tang nguy cd bénh nhan loc mau chu ky. Ngugc lai,

ty lé Hb/RDW c6 xu hu’o’ng thap hon & nhém nhap vién
nhung chua daty nghia thong ké (p = 0,062). Két qua nay
cothéliénquan dénanh hudng cuia cac bién phap diéu tri
thi€u mau va cho thdy Hb/RDW goi y gia tri han ché trong
du bdo nguy co nhapvién ngan han.

4.3. Céac yéu t6 lién quan dén tinh trang nhap vién cla
bénh nhan loc mau chu ky

Trong mo hinh hoi quy logistic da bién, PNI cho thay xu
hudng lién quan nghich v&i nguy cd nhap vién @ bénh
nhéan loc mau chu ky (OR = 0,93; KTC 95%: 0,87-1,00; p
=0 05) Cu thé&, moi khi PNI tang 1 diém, nguy cd nhap
vién glam khoang 7%. Tuy nhién, KTC 95% cham ngudng
1 va gia tri P g muc ranh gidi cho thay muc db lien quan
con khiém tén va can duagc dién giai than trong. Ngugc
lai, ty &  Hb/RDW, acid uric va bénh tim mach khong ghi
nhan mdi lién quancdy nghia thdng ké sau khi hiéu chinh
da bién. M6 hinh cho thay dé phu hop va hiéu chuén tot
(Hosmer-Lemeshow p =0 33) ggiy titm nang ung dung
clia PNI trong ho trg phan tang nguy co nhap vién sém
va dinh hudng can thiép lam sang &' bénh nhan loc mau
chu ky.
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5. KET LUAN

Nghién cttu cho thay ty L& nhap vién trong 12 thang & bénh
nhan loc mau chu ky con cao, chu yéu do nguyén nhéan
tim mach. Mac du PNI va Hb/RDW déu thap hon & nhém
nhap vién, chicé PNI la yéu t6 tién lugng doc lap sau hiéu
chinh da bién. V&i uu diém don gian va chi phi thap, PNI
c6 thé dugc sir dung trong phan tang nguy cd va ho trg
quéan ly ldm sang. Tuy nhién, can cé thém cac nghién ctiu
tién cru vdi c& mau (dn hon dé xac thuc két qua.

LOI CAM ON

Chung toi xin chan thanh cdm on Ban Giam déc va tap
thé Khoa Than nhan tao, Bénh vién Da khoa Thi Dic da
ho trg va tao diéu kién thuc hién nghién ctu. Xin cam on
cac dong nghiép va ngudi bénh da déng goép quan trong
cho suthanh céng cuia dé tai.

Céc tac gia tuyén b6 khong co xung dét lgi ich lién quan
dén nghién cltu nay.
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