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Phoi hgp creatinine va cystatin C huyét thanh danh gia
tinh trang dinh dudéng trén ngudi khong co6 bénh than
man
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Tom tat

Pat van dé: G ngusi khong mac bénh than man (CKD), creatinine phan anh khéi lugng cd xuang, trong khi cystatin C
dudc tiét ra ti moi té bao cé nhan. So sanh néng dd hai chat nay co thé cung cap théng tin vé khéi lugng co.

Muc tiéu: Khao sat vai tro phéi hop cua creatinine va cystatin C trong danh gia tinh trang dinh duéng & ngusi khéng
méac CKD.

Poi tugng va phuong phap nghién ctiu: Nghién clu cdt ngang trén 45 ngudi trudng thanh kham tai Phong kham
Than - Tiét niéu, bénh vién Pai hoc Y Dugc Thanh phé H6 Chi Minh — Ca s& 2, tif thang 11/2024-03/2025. Thu thap
s6 liéu nhan tréc, tién st bénh va xét nghiém mau luc doi (FPG, HbAlc, creatinine, cystatin C, hemoglobin, bd mé).
Phan tich d liéu béng STATA 17.0.

Két qua: Trung binh ty 1& creatinine/cystatin C 1a 11,1 = 2,3. Ty I& nay tuong quan thuan mdc dé trung binh véi albumin
huyét thanh (r=0,33, p <0,05), tudng quan nghich vdi tudi (r=-0,44, p <0,05), va cao hon & nam (11,6 = 2,2) so v6i nif
(101 £ 2,2, p <0,05). Khéng thay tudng quan y nghia véi chi sé lipid hodc carbohydrate.

Két luan: Ty |é creatinine/cystatin C lién quan dén tinh trang dinh duéng théng qua néng dd albumin va cé thé phan
anh gian tiép khéi lugng ca, nhung nén két hop thém cac phuong phap do truc tiép nhu BIA hodc DEXA dé danh gia
toan dién.

Tu khoa: ca xudng; chi dau dinh duéng trong mau; creatinine/cystatin C
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Backgrounds: In individuals without chronic kidney disease (CKD), plasma creatinine reflects muscle mass, whereas
cystatin C is produced by all nucleated cells. Comparing these markers may help estimate muscle mass.

Obijectives: To explore the combined role of creatinine and cystatin C in assessing nutritional status in adults without CKD.

Methods: A cross-sectional study of 45 adults visiting the Nephrology-Urology Clinic, University Medical Center Ho
Chi Minh City — Branch 2 (November 2024-March 2025). Data collected included anthropometrics, medical history, and
fasting blood tests (FPG, HbA1c, creatinine, cystatinC, hemoglobin, lipid profile). Analysis was performed using
STATA17.0.

Results: The mean creatinine/cystatinC (Cr/CysC) ratio was 11.1+2.3. This ratio correlated positively with serum
albumin (r=0.33, p<0.05), negatively with age (r=-0.44, p<0.05), and was higher in males than females (11.6 £ 2.2
vs.10.1+ 2.2, p <0.05). There is no significant correlation with lipid or carbohydrate parameters.

Conclusions: The Cr/CysC ratio is associated with nutritional status, as indicated by serum albumin, and may indirectly
reflect muscle mass. For a comprehensive evaluation, it should be combined with direct muscle mass measurements

(e.g., BIA, DEXA).

Keywords: skeletal muscle; blood nutritional markers; creatinine/cystatin C ratio

1. DAT VAN BE

Creatinin huyét thanh, san pham chuyén hoa tir creatin
phosphat ciia mé co, 1a d4u 4n sinh hoc quan trong phan anh
Kkhéi lugng va hoat dong cua co. Cystatin C huyét thanh, mot
chit e ché cysteine proteinase, duoc san xuat boi hau hét cac
t& bao c6 nhan va it bi anh huong boi khdi lugng co xuong.
Trong tinh trang mét khdi lugng co, nong d9 creatinin huyét
thanh thudng giam, con cystatin C it thay di. Do d6, viéc so
sanh gitra ndng do creatinin va cystatin C huyét thanh htra hen
14 mot cong cu hiru ich trong danh gia khéi luong co xwong.
Nhiéu nghién ctru di goi ¥ rang ty 1é creatinin/cystatin C
(Cr/CysC) trong huyét thanh co thé 1a mot ddu an thay thé phu
hop hon so véi viée sir dung riéng 1é timg chét trong phat hién
tinh trang mit co [1].

Albumin huyét thanh 13 mot dau an truyén théng trong danh
gia tinh trang dinh dudng ctia bénh nhan [2]. Nong d6 albumin
thap c6 lién quan dén giam sirc manh va chirc nang co, giam
kha ning van dong, thing bang va dang di. Tuy nhién, dé danh
gia toan dién tinh trang dinh dudng doi hoi phai két hop nhiéu
yéu t va déu 4n sinh hoc khéc.

Hién nay chua ¢6 nhiéu nghién ciru lam rd mdi lién hé giita
creatinin, cystatin C va cac chi so dinh dudng truyén théng. Vi
vay, nghién ctru niy nhim d4nh gia vai tro cta ty 18 Cr/CysC
trong phan anh tinh trang dinh dudng lién quan dén protein,
ddng thoi so sanh véi albumin va cac ddu 4n dinh dudng phd
bién khéc trong huyét thanh nhu: hemoglobin, bilan lipid,
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glucose doi va HbAlc.

Cén luu  ring ca creatinin va cystatin C déu duoc loc qua
cau than. O bénh nhin mic bénh than man tinh (chronic
kidney disease — CKD), su suy giam chitc nang than s€ lam
tang ndng do ctia ca hai chat. Pong thoi, CKD 14 yéu td nguy
co gy mat protein va niang luong, ting qué trinh phan huy
protein co [3]. Mic di cystatin C gitip diéu chinh anh huéng
chirc nang thén 1én creatinin, dé tranh nhiéu, nghién clru nay
chi chon déi tuong khong mic CKD.

Muc tiéu nghién ctru 1a lam rd vai tro cua ty 1& Cr/CysC
huyét thanh trong danh gia tinh trang dinh dudng & nguoi
khéng mic CKD, so sanh vé6i albumin va céc ddu 4n sinh hoc
huyét thanh khac, nhim gop phan hoan thién phuong phap
danh gia dinh dudng toan dién.

2. DOI TUGNG VA PHUGNG PHAP
NGHIEN CUU

2.1. P6i tugng nghién ciiu

Nguoi dén kham tai Phong kham Than — Tiét niéu bénh
vién Pai hoc Y Dugc Thanh phé H6 Chi Minh (TP.HCM),
Co s 2 tir thang 11/2024 dén thang 3/2025, khong mic CKD
va dong y tham gia nghién ciru.

2.1.1. Tiéu chuén chon

Bénh nhan khong dugc chan doan CKD (theo KDIGO
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2024) (dya trén hd so bénh 4n, toa thudc).

Chan doan CKD (KDIGO 2024): khi c6 1 trong 2 tiéu
chuén kéo dai > 3 thang [4].

(1) Tén thuong than (c6 1 hodc nhiéu biéu hién): co
albumin niéu; bt thuong can léng nude tiéu; bat thudng dién
giai hodc cac bat thuong khac do rdi loan chirc ning dng
than; bat thuong vé md bénh hoc than; hinh anh hoc (siéu
4m) phat hién bét thuong ciu tric than; ghép than.

(2) Giam d6 loc cau than (GFR: Glomerular filtration rate)
< 60 mL/ph/1,73m? da kéo dai > 3 thang. GFR duoc danh
gia dya vao do loc cau than udc doan (eGFR) theo cong thirc
MDRD hodc CKD-EPIL

2.1.2. Tiéu chudn loqi tr

C6 bénh ly than kinh-co, doan chi, mang thai, 1di loan

chirc ning tuyén giap, dang ding glucocorticoid hodc statin.

2.2. Phuadng phap nghién ctiu
2.2.1. Thiét ké nghién cuu

Nghién ciru cit ngang mé ta, co phan tich.
2.2.2. C6dméu

C& mau ti thiéu dugc tinh theo wdc lwong ty 18, voi do
tin cay 95% (Z = 1,96), p = 0,3, d = 0,15 — ¢& mau tdi
thiéu 36. Chung t6i tién hanh chon méu lién tuc khong xac
suét, thu thap thong tin ciia 45 ngudi tham gia trong thoi
gian tir 11/2024 dén thang 3/2025.

2.2.3. Phuadng phdp nghién cuu

Thu thap dit liéu nén (tudi, gidi tinh, chiéu cao, can ning,
chi s6 vong bung, tién sir hiit thude 14, ting huyét ap, bénh
mach vanh, d6t quy, 1di loan lipid mau, bénh phéi téc nghén
man tinh (COPD), suy tim) tir nhitng ngudi tham gia. BMI
duoc tinh tir cAn ning va chidu cao do tai phong kham. Mau
mau lic doi (sau 8 gio nhin in) dugc phan tich céc chi sb:
dudng huyét doi (FPG), HbAlc, creatinin, cystatin C,
hemoglobin, triglyceride, cholesterol toan phan, HDL-C,
LDL-C.

Cac xét nghiém dugc thyc hién tai bénh vién Pai hoc Y
Duoc TP.HCM — Co 56 2, stt dung hé théng may Cobas 8000
(Roche Diagnostics), c6 ndi kiém va ngoai kiém dinh ky. Do
loc cau than wéc doan (eGFR) dugc tinh bang cong thirc
CKD-EPI 2021 cho ca creatinine va cystatin C.
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2.2.4. Bién sé nghién cuu

Céc bién sb chinh bao gdm: gi6i, tudi, BMI, vong bung,
huyét ap, dudng huyét doi, HbA lc, creatinine, cystatin C, ty
$6 Cr/CysC, eGFRcre, eGFRcys, hemoglobin, albumin, chol
TP, HDL-C, LDL-C, triglyceride.

2.2.5. Xu'ly va phan tich dit liéu

Dir liéu dwoc nhap bang Excel va phan tich bing STATA
17.0. Phan phdi chuan dugc kiém dinh bang Shapiro-Wilk.
Céc bién dinh luong c6 phan phdi chuin dugc trinh bay dudi
dang trung binh + SD, cac bién khong chun bang trung vi
(IQR), va bién dinh tinh bang tin sut (%). So sanh hai nhém
str dung t-test ddc 1ap hodc Mann—Whitney U test khi thich
hop. Méi tuong quan dugc danh gia bang Pearson hodc
Spearman. Phan tich mdi lién quan duoc thuc hién bang hoi
quy tuyén tinh don bién.

3. KET QUA

Trong khoang thoi gian tir thang 11 ndm 2024 dén thang
3 nam 2025, 45 d6i tuwong thoa méan ti€u chi tuyén chon da
duoc dua vao nghién ctru.

3.1. Pic diém chung cla déi tugng nghién ctiu

Tubi trung binh ciia nhém nghién ctru 1a 50.2 £ 13.8 tudi,
chi s6 BMI 1a 23,4 + 3.4 (kg/m?). Khoang 3/4 dan s trong
d6 tudi 18-60 tudi, 2/3 ngudi tham gia 1a nam. Hau hét ngudi
tham gia khong hut thudc 14. Mot phan ba c6 tién sir roi loan
lipid mau. Trung binh ty sé Cr/CysC 1a 11,1 + 2,3. Trung
binh eGFR theo creatinine thdp hon dya trén cystatin C
(Bang 1).

Bang 1. Pac diém chung ctia déi tugng nghién ctiu

Pac diém M3&u nghién ctiu (45 ngudi)

Tudi (ham) 50,2 * 13,8

. <60 33 (73,3%)

e =60 12 (26,7%)
Gigi

e Nam 30 (66,7%)

o Ni 15 (33,3%)
BMI (kg/m?) 234 3,4
Chi s6 vong bung (cm) 85,4 + 71
Huyét &p tam thu (mmHg) 1236 13,4
Huyét &p tam truang (mmHg) 80,1+ 10,7
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Pac diém M3&u nghién ctiu (45 ngudi)
Hut thuéc 1a

e C6/Khéng 3(6,7%) /42 (93,3%)
Tién st bénh ly

e Tang huyét ap 12 (26,7%)

e Bénh mach vanh 3(6,7%)

o Dot quy 2(4,4%)

« Réi loan lipid mau 16 (35,6%)

e Suy tim 1(2,2%)

e COPD 1(2,2%)
Pusng huyét doi (mg/dL) 99,3 + 14,9
HDAIC (%) 5,8 + 0,47
Albumin HT (g/dL) 4.4 +0,34
Chol TP (mg/dL) 2059 £ 39,8
HDL-C (mg/dL) 541+ 12,4
LDL-C (mg/dL) 128,2 £ 35,7
Triglyceride (mg/dL) 150,6 * 116,2
Hb (g/dL) 14,2 1,6
Creatinine HT (mg/dL) 0,97 +0,2
Cystatin C HT (mg/L) 0,89 + 0,17
eGFRcre (mL/ph/1,73 m?da) 879 15,7
eGFRcys (mL/ph/1,73 m2da) 93,5 + 20,2
Cr/CysC Nn1+23

3.2. Méi tuong quan gilfa ti s6 Cr/CysC huyét
thanh va cac yéu t6 dac diém lam sang, can lIam
sang

Bang 2. Tis6 Cr/CysC huyét thanh va cac yéu td lién quan

Déac diém Hésor P-value KTC 95%
Tudi -0,44 <0,05 -0,65 - -017
Vong bung 0,03 >0,05 -0,27 - 0,32
BMI 0,01 >0,05 -0,28 - 0,3
FPG 0,07 >0,05 -0,23 - 0,36
HbA1IC -0,24 >0,05 -0,5 - 0,06
Chol TP -0,01 >0,05 -0,3 - 0,28
HDL-C -0,05 >0,05 -0,34 - 0,25
LDL-C 0,06 >0,05 -0,24 - 0,35
Triglyceride 0,08 >0,05 -0,22 - 0,36
Hb 0,23 >0,05 -0,07 - 0,49
Albumin 0,33 <0,05 0,04 - 0,57

Hé s r dugc tinh béng kiém dinh tudng quan Pearson hoac Spearman tuy
theo phan phoi. KTC 95% cho r dugc udc tinh bang bién dbi z cuia Fisher
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Cr/CysC huyét thanh co twong quan nghich véi tudi
(r=-0,44, p <0,05) va twong quan thuan, mic do trung binh
v6i ndng d6 albumin huyét thanh (r = 0,33, p <0,05). Khong
ghi nhan twong quan giita Cr/CysC véi vong bung, BMI,
duodng huyét d6i, HbAlc, hemoglobin va chi sé lipid mau
(Bang 2).

Cr/CysC huyét thanh c6 sy khac biét & hai gi¢i nam va ni
(Bang 3).

Bang 3. Tudng quan giifa ti s6 Cr/CysC huyét thanh va giGi

Cr/CysC
Nam 1n6+22
Gidi tinh
N 10,1+ 2,2
P-value <0,05

Cac gia tri dugc trinh bay dudi dang trung binh + d6 Iéch chuan. Su khac
biét gilta hai nhom dugc phan tich bang kiém dinh t-test doc lap

Hinh 1 cho thdy mi twong quan thuan, c6 ¥ nghia théng ké
gitta ty s6 Cr/CysC huyét thanh va ndng do albumin huyét
thanh (r =~ 0,33, p <0,05, KTC 95% (0,04-0,57)). Gia tri
R2=0,11, cho thdy 11% phuong sai ctia ty s6 Cr/CysC huyét
thanh dugc giai thich boi sy thay doi ctia albumin huyét thanh.

1 1 1 i
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8.00
L

6.00
1
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l. crecys Fitted values l

Hinh 1. Mdi tuong quan giita chi s6 Cr/CysC véi albumin huyét thanh

L L L L
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Hinh 2. Mai tuong quan giita chi s6 Cr/CysC huyét thanh véi tudi
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Chi s6 Cr/CysC huyét thanh c6 mdi twong quan nghich
voi tudi (p <0,05, KTC 95% (-0,65 — -0,17)), v6i gié tri
R2=10,25, cho th?iy tubi giai thich 25% su bién thién cua
chi s6 nay (Hinh 2).

4. BAN LUAN

Creatinine huyét thanh 1a san phdm chuyén hoa ctia mé co,
phan anh ca khdi lugng, hoat ddng co, va chiic nang than.
Trong khi do, cystatin C duoc tao ra tir boi hau hét cac té bao
¢6 nhan va cht yéu phan anh chirc ning thén, it bi anh huong
boi khéi Iugng co. Do do, su két hop giita hai chit nay —
thong qua ty 1& creatinin/cystatin C (Cr/CysC) huyét thanh —
gitp loai trir anh huong cua chirc nang than, phan anh tot hon
khi lwong co, dic biét & nguoi khong mac CKD.

Trong nghién ctu clia ching t6i, gia tri trung binh
Cr/CysCla 11,1 £2,3 (nam: 11,6 £ 2,2, nii: 10,1 + 2,2). Két
qua nay twong dong véi nhiéu nghién ctru khac trén thé gisi,
nhung cao hon so véi nghién ctru cia Hyun YY (2022) [1],
trong d6, gia tri trung binh Cr/CysC ¢ nam la 10,97 + 1,94,
va o nit 1a 9,10 + 1,77. Sy khac biét nay co6 thé duoc giai
thich boi dic diém dan s6 nghién ctru: trong nghién ctru cua
chung t6i tap trung vao ngudi khong miac CKD, nghién ciru
cua tac gia Hyun YY lai thyc hién trén bénh nhan CKD
khéng chay than nhan tao. CKD c6 thé din dén tinh trang
tiéu hao protein va giam khéi luong co, lam giam nong do
creatinine huyét thanh, tir d6 khién ty sé Cr/CysC & ngudi
mic CKD thap hon so voi nguoi khong mic bénh.

Nghién clru cuia chung t6i ghi nhan su khac biét co y nghia
thong ké vé ty 1& Cr/CysC giita nam va nit, v6i ty 16 & nam
gidi cao hon (p <0,05), phu hop v6i su khac biét vé khéi
lugng co theo gidi tinh. Két qua nay twong dong véi nhidu
nghién ctru trudce dy, nhin manh vai tro ciia khéi lugng co
trong anh hudng dén ti 1¢ Cr/CysC [5].

Ngoai ra, chiing t6i ciing ghi nhan mdi twong quan nghich
gitta Cr/CysC va tudi (r = -0,44, p <0,05), véi ty 1& Cr/CysC
giam khi tudi cang tang, phan anh sy giam khéi luong co va
sttc manh co theo tudi [5-7]. Piéu nay phu hop véi cac nghién
ctru nhu ctia Zhang L (2023) véir=—0,37, p <0,001, cho thiy
Cr/CysC c6 thé 1 chi s phan anh sur 130 hoa co xuong.

Chiing t6i ciing quan sat thdy méi trong quan thuén c6 y
nghia gitra ty 16 Cr/CysC véi nong d6 albumin huyét thanh
(r=0,33,p <0,05), cho thiy tiém nang ciia ty 1¢ nay trong danh
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gia dinh dudng. Két qua nay trong dong véi nghién ciru cia
Zhang L (2023) (r= 0,23, p <0,001) [8], nghién ctru ctia Hyun
YY (2022) [1], du dugc thye hién trén cac nhém dan s6 khac
nhau (khéng mic CKD, mic CKD, nguoi cao tudi). Sy thong
nhét nay goi y Cr/CysC c6 thé 1a cong cu danh gia dinh dudng
hiéu qué & ca ngudi co va khong miac CKD.

Ngoai ra, khong ghi nhén tuong quan co y nghia giita
Cr/CysC véi véi BMI, vong bung, cac tién cin bénh 1y hay
céc chi s6 sinh hoa nhu hemoglobin, lipid mau, duong huyét
d6i va HbAlc. Mic du trong mot sb nghién ctru trude d6 da
cho thdy twong quan giita Cr/CysC véi Hb, HDL-C, vong
bung...tuy nhién, két qua trong cac nghién ctru ciing chua
ddng nhat. Bén canh d6, khong loai trir nguyén nhén c6 thé
do ¢& miu nghién ciru con han ché nén chua thé phan dnh
mot cach toan dién cac mdi trong quan von ¢6. Do vay, can
mé rong quy md mau trong cac nghién ciru tiép theo dé lam
0 hon vai tro cua ty 1€ Cr/CysC trong danh gia tinh trang
dinh dudng.

Han ché ctia nghién ctiu
Nghién ctru v6i ¢& mau nho (n=45) va cach chon mau
thudn tién tai mét trung tdm co thé anh huong dén tinh dai

dién va kha ning suy rong két qua.

5. KET LUAN

Ty 1é Cr/CysC c6 twong quan ¥ nghia v6i tudi, gidi va tinh
trang dinh dudng qua chi s6 albumin, gian tiép phan anh khéi
co va hoat dong co. Tuy nhién, cAn mé& rong nghién ctiu, két
hop cac phuong phap do khdi co (nhu BIA, CT, MRI) dé d4anh
gia dinh dudng chinh xac hon.

6. KIEN NGHI

Can tién hanh thém cac nghién ctru v6i ¢d mau 16n hon dé
xac dinh gia tri cta ty 1€ Cr/CysC trong danh gia tinh trang
dinh dudng & ca dan s6 co va khong CKD.

LGi cam an
Tran trong cam on bénh vién D hoc Y Dugec TP.HCM - Co
s0 2, Lanh dao Khoa kham bénh, Phong kham Than ni¢u da

hé tro chiing toi tién hanh nghién ciru.

https://www.tapchiyhoctphcm.vn | 111



Tap chi Y hoc Thanh phé H6 Chi Minh * Tdp 28 * S6 10 * 2025

Nguoén tai trg
Nghién ctru khong nhan tai tro.

Xung dét Igiich
Khong c¢6 xung dot loi ich tiém 4n nao lién quan dén bai viét
nay dugc bao cao.

ORCID

Lé Qubc Tuin
https://orcid.org/0009-0002-0485-1665
DPoan Tric Quynh
https://orcid.org/0009-0006-1790-6273
Tran Cong Hau
http://orcid.org./0009-0006-4893-1033
Tran Truong Trung Tinh
https://orcid.org/0009-0007-7049-2601

Poéng gop cua cac tac gia
Y tudng nghién ctru: Lé Québc Tuin

Dé cuong va phuong phap nghién ciru: Lé Qubc Tuan, Poan
Tric Quynh, Tran Cong Hau

Thu thap di liéu: Tran Cong Hau, Poan Tric Quynh, Tran
Truong Trung Tinh

Giam sat nghién ctiru: Poan Trac Quynh

Nhap dit liéu: Tran Cong Hau, Trin Truong Trung Tinh
Quan Iy dit liéu: Lé Qudc Tuan

Phan tich dit liéu: Lé Qudc Tuan, Tran Truong Trung Tinh
Viét ban thao dau tién: Poan Triic Quynh

Gop ¥ ban thao va ddng ¥ cho ding bai: Lé Qudc Tuén, Poan
Trac Quynh

Cung cap dii liéu va théng tin nghién ctiu
Tac gia lién hé s& cung cdp dit liéu néu c6 yéu cau tir Ban

bién tap.

Chap thuan cua Hoi dong Pao dtic

Nghién ctru di duoc thong qua Hoi dong Pao dirc trong
nghién ciru Y sinh hoc Pai hoc Y Dugc TP.HCM, )
3181/HPbDb-DHYD ngay 30/10/2024.

112 | https://www.tapchiyhoctphcm.vn

TAILIEU THAM KHAO

1. Hyun YY, Lee KB, Kim H, et al. Serum creatinine to
cystatin C ratio and clinical outcomes in adults with

non-dialysis chronic kidney disease. Frontiers in
Nutrition. 2022;9:996674.

2. Visser M, Kritchevsky SB, Newman AB, et al. Lower
serum albumin concentration and change in muscle
mass: The Health, Aging and Body Composition Study.

Nutrition.

American Journal of Clinical

2005;82(3):531-537.

3. Carrero JJ, Johansen KL, Lindholm B, et al. Screening
for muscle wasting and dysfunction in patients with
Kidney

chronic kidney disease. International.

2016:90(1):53-66.

4. KDIGO. KDIGO 2024 Clinical Practice Guideline for
the Evaluation and Management of Chronic Kidney
Disease. Kidney Int. 2024;105(4S):117-314.

5. Kusunoki H, Tabara Y, Tsuji S, et al. Estimation of
Muscle Mass Using Creatinine/Cystatin C Ratio in
Japanese Community-Dwelling Older People. J] Am
Med Dir Assoc. 2022;23(5):902.e21-902.e31.

6. Kashani KB, Frazee EN, Kukralova L, et al. Evaluating
Muscle Mass by Using Markers of Kidney Function:
Development of the Sarcopenia Index. Crit Care Med.
2017;45(1):e23—e29.

7. Lin YL, Chen SY, Lai YH, et al. Serum creatinine to
cystatin C ratio predicts skeletal muscle mass and
strength in patients with non-dialysis chronic kidney
disease. Clinical Nutrition. 2020;39(8):2435-2441.

8. Zhang L, Jin J, Tu YY, et al. Serum creatinine/cystatin
C ratio is a predictor of all-cause mortality for older
adults over 80 years. Heliyon. 2023;9(3):e14214.

https://doi.org/10.32895/hcjm.m.2025.10.14



