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ABSTRACT

Objective: This study aims to evaluate the ability of the creatinin/cystatin C ratio in combination
with percent body fat and age factor in predicting the decline of muscle mass and function in
patients with type 2 diabetes mellitus.

Methods: A cross-sectional study of 93 patients with type 2 diabetes and 34 healthy controls
recruited from the outpatient clinic of the University Medical Center Ho Chi Minh City - Campus 2.
Appendicular skeletal muscle mass, appendicular skeletal muscle mass/body mass index, and
percent body fat were measured using the InBody device. Muscle function was assessed using
handgrip strength and walking time. Serum creatinine and cystatin C were used to calculate the
creatinin/cystatin C ratio. Two predictive models were built: percent body fat + creatinin/cystatin C;
and percent body fat + creatinin/cystatin C + age.

Results: Higher creatinin/cystatin C values were associated with greater appendicular skeletal
muscle mass/body mass index, stronger handgrip strength, and shorter walking time. For
detecting low muscle mass, AUC increased from 0.8 to 0.82. For weak muscle strength, AUC
improved from 0.65 to 0.75, and for prolonged walking time, from 0.67 to 0.70 after adding age. The
full model for the highest discrimination capability.

Conclusions: A combined model using creatinin/cystatin C and percent body fat provides strong
predictive accuracy for identifying muscle impairment, and the addition of age further enhances
performance.
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TOM TAT

Muc tiéu: Nghlen Cu’u nay nhdm dénh gia kha nangphm hop ty s6 creatinin/cystatin Cvéity lé m&
cO thé va yéu t& tudi trong viéc du bao suy giam khoi luong va chirc ndng co & bénh nhan déi thao
duong type 2.

Phuong phap: Nghién cuu cat ngang trén 93 bénh nhan dai thao du’o’ng type 2 va 34 ngudi khoe
manh tai Bénh vién Dai hoc Y Dugc thanh phd H6 Chi Minh - Co s& 2. Chi s6 khéi co, chi sé khéi co/
chi s6 khéi cothé va ty l&é m& cothé do bang may InBody. Luc co danh gia qua co luc tay va thdi gian
di b6. Hai mé hinh du’ doén so,sanh qua AUC: ty lé m& co thé + creatinin/cystatin C va ty & m& co
thé + creatinin/cystatin C + tudi.

Két qua: Gia tri creatinin/cystatin C cao hon lién quan c6 y nghia vdi ty s6 khdi co/chi s6 khéi co thé
cao hon, co luc tay manh hon va thdi gian di b ngan hon. Trong phat hién giam khéi lugng co, AUC
tang tu’O 80 1én 0, 82. bai vai yeu co va thdi gian di bo kéo dai, AUC cai thién tir 0,65 [én 0,75 va tur
0,67 lén 0 70 khi bd sung yéu t6 tudi. Md hinh day dt cho kha nang phan biét cao nhat.

Két luan: Ty s6 creatinin/cystatin C, ty lé m& cao thé va yéu t8 tudi cho gia tri du bao tot trong phéat

hién suy giam khoi luong va chic nang co & bénh nhan dai thao duong type 2.
Tir khda: Ty @ creatinin/cystatin C, d4i thao dudng type 2, thiu co, eGFR, BMI.

1. DAT VAN DE

Dai thao dudng type 2 khong chi gay bién chirng mach
mau ma con tac dong bat loi dén hé co xuong thong qua
co ché dé khang insulin va stress oxy hda, dan dén suy
giamkhdilugngva chirc ndngco[1]. Hién nay, cac phuong
phap chan doan hinh anh nhu DXA hay CT scan tuy chinh
xac nhung chi phi cao va kho ap dung dai tra. Trong khi
do, cac ky thuat gian tlep nhu phan tich trd khang dién
(BIA) van chiu anh hu’o’ng b&i nhiéu yéu té sinh ly [2]. Do
dé, viéc tim kiém céc chidau sinh hoc dongian, sancé dé
sang loc sém suy giam co la nhu cau cap thiét.

Ty s6 creatinin/cystatin C (Cre/CysC) da néi lén nhu mét
chi ddu tiém nang: creatinin phan anh khéi lugng ca,
trong khi cystatin C 8n dinh & moi té bao c6 nhéan [3-4].

Tuy nhién, tai Viét Nam, dr liéu vé gid tri clia chi s6 nay
khi phgi hdp V@i dac diém nhan tric dac thu (nhuty lé mo
cd thé va tu0|) & bénh nhan dai thao dudng (BTD) type 2
con han che Nghién ctru nay dugc thuc hién nhadm déanh
gia hiéu qua clia mé hinh phdi hdp Cre/CysC, ty le mdo co
thé va tudi trong viéc phén biét va du bao suy giam khai
lwong, chifc nang co & nhdm ddi tugng nay.

2. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Boi tugng nghién curu

- Tiéu chuan chon mau: nguoi trudng thanh (= 18 tu0|)
kham tai Bénh vién Dai hoc Y Dugc thanh phé H6 Chi
Minh - Co sd 2, chia lam 2 nhém: nhém bénh nhan BTD
type 2 dugc chan doan theo ADA (2024) [5] va nhém
chirng khde manh (khong tién sirDTD, chi s dudng huyét
binh thuong).

- Tiéu chuan loai trr: cac trudng hgp co yeu t8 4nh hudng
dén chuyén héa hoac chiic nan%cd bao gobm bénh than
man (eGFR < 60 mL/phut/1,73 m?), thiéu mau nang (Hb <

*Tac gia lién hé

11,8 g/dL), dang s 'dung glucocorticoid kéo dai hodc bat
dong l4u ngay va cac bénh ly cdp/man tinh khac nhu tim
mach (dot quy, nh0| mau cao tim), than kinh - cg, suy gan,
hoac r6i loan noi tiét.

2.2. Phuong phap nghién cu

2.2.1. Thiét ké nghién cttu

Nghién ctru mé ta cat ngang.

2.2.2. Thoi gian va dia diém nghién ciu

Nghién clru dugc thuc hién tir thang 11/2024 dén thang
5/2025 tai Khoa Kham bénh, Bénh vién Dai hoc Y Dugc
thanh pho H6 Chi Minh - Cos& 2.

2.2.3. C& mau nghién ctu

C& mau dugc tinh theo cong thirc udc lugng hé s6 tuong

quan gitra 2 ty s6 Cre/CysC va khéi lugng co xuong ti chi/
chi s6 khéi co thé (BMI).

4(Zu/2+ZB)

Véi hé s6 tuwong quanr=0,3 & myc y nghia 5% (a=0,05)
va hiéu nang 80% (B = 0,2), cd mau tinh dugc toi thidu a
85 ngudi. Chung t6i chon céc doi tuong thdéa man tiéu
chuan dén kham ntrong thdi gian nghién ctfu va chon dugc
127 ngudi bao gom 93 bénh nhan BTD type 2 va 34 nguoi
khde manh tham gia nghién ctiu.
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2.2.4. Bién so'nghién cttu

Cé4c bién s6 nén bao gdm tudi, gidi, BMI va thai gian mac
DTD. M3u mau tinh mach du’o’c ldy vao budi sang sau
nhin &n qua dém it nhat 8 gio. Mau mau chdng dong bang
Heparln duoc su’dung dé dinh lugng glucose, creatinin va
cystatin C; mau mau chong doéng EDTA duoc st dung dé
dinh lu’dng HbA1c. Viéc xac dinh cac ty s6 suy giam khéi
lu’dng va chifc nang ca trong nghlen cuu nay dugc tham
chiéu theo céac khuyen nghi ctia FNIH [6], trong d6 khéi
lu'ong co xugng va si'c manh ca dugc xem xét thong qua
céc ty s6 khéi lu'gng co xuang tur chi/BMIva co luc tay, két
hop véi danh gia chiic nang van dong théng qua thai gian
di b, dugc dinh nghia la thoi gian (giay) dé hoan thanh bai
kiém tra di bo 6 mét; gia tri thoi gian di bd cao hon phan
anh chic nang van dong kém hon.

Creatinin huyet thanh dugc dinh luong bang phuong
phap Jaffe sir dung hoéa chéat CREA (Beckman Coulter).
Cystatin C dugc dinh lugng bang phuong phap mién dich
do d6 duc s dung hda chat cystatin C (Dialab). Cac xét
nghiém sinh héa dudgc thuc hién trén may phan tich sinh
hoa tu déng AU680 (Beckman Coulter). Ty & Cre/CysC
duoc tinh bang céch ldy néng do creatinin huyét tuong
(mg/dL) chia cho néng do cystatin C huyét tuong (mg/L).

MUrc loc cau than uéce tinh (eGFR) dugc tinh theo cong
thirc CKD-EPI (2021) két hop creatinin va cystatin C va
dugc sir dung dé loai trir cac trudng hgp bénh than man
tinh tién trién.

BMI dugc tinh tir cAn ndng va chiéu cao clia cac doi tugng
nghién ctu theo céng thuc: can nang (kg) chia cho binh
phuong chiéu cao (m).

2.2.5. Xt ly va phén tich sé liéu

S6 lidu dugc xtr ly bdng phan mém STATA 17.0. Bién dinh
lugng dugc trinh bay dusi dangtrungbinh = do léch chuan
(X = SD) hoéac trung vi (khoang t& phan vi) tly theo két
qua kiém dinh phan bé chuan Shapiro-Wilk. Phép kiém
t-studenthoac Mann-Whitney U dugc sirdung déso sanh
su khac biét gitra 2 nhom. MGai lién quan gitra céac chi s6
duogc danh gia qua phan tich tuong quan. Kha néng phan
blet suy giam co cua cac mo hinh hoi quy logistic (bién
s6: Cre/CysC, ty lé m& co thé, tudi) duoc kiém dinh bang
dién tich dudi duong cong ROC (AUC), véi mic y nghia
thong ké p < 0,05

2.3.Van dé dao dirc trong nghién clru

Nghién clru da dugc chép thuan b&i Hoi déng Dao dirc
trong nghién cttu y sinh hoc cua Dai Hoc Y Dugc thanh
pho Ho6 Chi Minh theo Quyét dinh s6 3181/DHYD-HDDD
ngay 30/10/2024.

3. KET QUA NGHIEN CUU
3.1. Pac diém chung cha ddi tugng nghién clru
Bang 1. Dic diém lam sang
va sinh héa ctia nhom DTD type 2 va nhdm khong BT

, Khéng PTD Tén
Dic diém PTD type2 | 07 §7) p
(n=34) | (n=93)
Cystatin C 0,9 1,5 1,4 <
(mg/L) (0,8-1,7) (1,1-2,0) (1,0-1,9) | 0,01
Ty s6 Cre/ <
CysC 1,1+0,3 1,0+0,2 | 1,0x0,2 0,01
Ty l&é m& co >
thé (%) 28,8+6,7|30,7+7,6 | 30,2+x7,4 0,05

Nhom bénh nhan BTD type 2 ¢6 tudi trung binh cao han
S0 VGi nhém chu’ng (p < 0,05). Nong dd glucose luc doi,
HbA1c, creatinin va cystatin C & nhém BTD type 2 cao
hon nhém ching c6 y nghia thong ké. Ty s6 Cre/CysC &
nhém DTD type 2 thap hon so véi nhéom ching (p < 0,01).

3.2. Dac diém khéi lwgng va chirc nang co clia déi tugng
nghién ctru
Bang 2. So sanh cac ty sé khéi lwgng va chirc nang
co gitta nhém BTD type 2 va nhém khong BT

Khéng DD Tén
Dic diém PTD type2 | 07 §7) p
(n=34) | (n=93)

Gi6i >
(nam/ni) 19/15 41/52 60/67 | 405
S 52,9 64,2+ 61,2+ <
Tudi(nam) | “yg'3 10,8 141 | 0,05
BMI (kg/m?) | 24,2%3,2 | 24,4%3,3 [ 24,3+3,3 | 35

Glucose lluc 96,1 = 150,6 = 136,2 = <
déi (mg/dL) | 19,0 53,5 50,3 | 0,01
HbAlc (%) | 59+0,4 | 8,0%1,7 | 7,4=1,7 031

Creatinin 1,1 1,3 1,3 <
(mg/dL) | (0,8-1,4) | (1,1-1,6) | (1,0-1,6) | 0,05
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Khéng PTD .
Ty s6 PTH type 2 (nT=0?§7) o
(n=34) (n=93)

Kh&i lugng <
coxuangtlr | 19,04,8 | 17,3+4,1 [17,8£4,3 | ;e
chi* (kg) ,

C?)?Lirour’lognt%r 0,79 = 0,70 = 0,72+ <
chi/BMI* 0,18 0,15 0,16 | 0,05

Co lyc tay* <
(ke) 28,6+8,5|24,27,3|254%7,9 | (s

;}I)qi#g?n 4,4 4,8 4,8 >

100 m ’ ’ N

..A 3 8- 4 - ’1 4,1-5’ 3’
(gay) | (3858) | (43-61) | (4,1-59) | 0,05

Ty lé m& co . . . S
tha* (o) | 28:8%6,7|30,7%7,630,227,4 ¢ o¢

*: X £ SD; #Trung vi (khoang t& phan vi)
So v@i nhém ching, nhom BTD type 2 c¢é khéi luwong co
(khoi lugng co xuong tu chi, khéi lugng co xuong t& chi/
BMI) va co lyc tay thap hon co y nghia thong ké (p<0,09),
nhung khong ghi nhan sy khac biét vé ty lé mé& co thé va
thdi gian di bo.

3.3. Mai lién quan gitra ty sé Cre/CysC, tudi, ty l&é m& co
thé vdi khdi luwong va chic nang co & benh nhan BTD
type 2
Bang 3. Tuong quan gitra ty sé Cre/CysC
V@i cac ty s8 khai lwong va chirc nang co
& bénh nhan BDTD type 2 (n =93)

e . Cre/ Tylé
Bién phuy | Tubi L,
PO p CysC p méco | p
thuge | () (r thé (1)
Khéi
lwgng co | _ < < . <
xuongter | 029 [ 0,05 | 954 0,01 | 071 | 0,01
chi/BMI
Coluc < < <
tay | 940 0,01| 956 |o0,01| 0% | 0,01
Thoi gian < < >
dgibs | 92%|0,05| 027 | 001 | 17 |0,05

rla hé sé tuong quan Spearman.
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Ty s6 Cre/CysC tuong quan thuén murc dé trung binh vdi
khéi lugng co xuaong tu chi/BMI va co luc tay (p < 0,01).
Dong thai, ty s6 nay tuong quan nghich mic dé nhe Vi
thoi gian di b0, cho thay gia tri Cre/CysC cao hon lién
quan vdi thdi gian hoan thanh bai kiém tra di bo ngan hon
(p < 0,01). Ty |&8 m& co thé tuong quan nghlch vGi khoi
luwgng co xuong tir chi/BMl va co luc tay (p <0,01), nhung
khong ghi nhan m&i twang quan co y nghia thong ké voi
thoi gian di bd (p > 0,05).

(A) (8)

12

40

1

30

Ty s6 ASMIBMI
8

Co lyc tay (kg)

6

E T;)" s creali‘r;%/cyslaﬂnéc 2 E 'r;y sb creau‘r;ﬁl/cyslalinéc 2
A: MGi lién quan thuén gita ty s6 Cre/CysC va ty s6 khéi
lugng coxuong tw chi/BMI; B: M&i lién quan thuan giita
ty sé Cre/CysC va co' luc tay

Bleu d6 1. Biéu do tan xa minh hoa mai lién quan giira
ty s& Cre/CysC va cac ty s khai lwgng va siic manh co
@ bénh nhan BTD type 2

(A) (®) ©)

s s
S S

0.75 1.00
0.75
0.75

Sensitivity
0.50
Sensitivity
0.50
0.50

0.25
0.25
0.25

00
0.00
00

= T T T T T T T =
000 025 050 075 10 000 025 050 075 10 000 025 050 075 100
1 - specificity specificity 1 - specificity
Area under ROC curve = 0.8193 Area under ROC ccccc = 07526 Area under ROC curve = 0.6972

A: Phén biét tinh trang giam khoi lvong Co’(khOI luong co
xuong t chi/BMI thap) vaoi AUC = 0,82 (so vdi 0,80 khi
chua cd yéu t6 tudi); B: Phan biét tinh trang suy giam suc
manh co'(co luc tay thap) v6i AUC = 0,75; C: Phan biét
tinh trang thoi gian di b kéo dai v6i AUC = 0,70.

Biéu db6 2. Budng cong ROC biéu dién kha nang phén

biét cac tinh trang suy glam kh6i lwgng va chirc nang

cd clia moé hinh ph0| hop ty s6 Cre/CysC, ty l& m& ca
thé va tudi ¢ bénh nhan BTP type 2

4. BAN LUAN

Nghlen clu nay cho thay ty sé Cre/CysC huyet thanh
khi ph&i hop véi ty 1&é m& co thé va yeu t8 tudi c6 gia tri
trong phan biét suy giam khdi lugng va chirc nang co &
bénh nhan BT type 2, thé hién qua dlen tich dudi du’o’ng
cong ROC tang tu o, 80 len 0,82. K&t qua nay phi hap vdi
muc tiéu sang loc suy glam co trong thuc hanh lam sang
thudong quy, dac biét 8 nhém bénh nhan BTD type 2 co
nguy cd cao nhung chua dugc danh gia hé théng [4], [8].

V& co sd sinh hoc, creatinin la san pham chuyén hoéa
dugc tao rachu yeu tr co xuong, do do nong do creatinin
huyét thanh chiu anh hudng dang ké bai khoi lugng co,
trong khi cystatin C dugc san xuat tuong d6i hang dlnh
boi cac t& bao c6 nhan va it phu thudc vao kh0| luong
co. Viéc két hgp 2 chi ddu nay dudi dang ty s6 Cre/CysC
da dugc ghi nhan & phan anh gian tlep tinh trang khoi
lugng va chiric nang co. Trong nghién clru nay, ty so Cre/
CysC tuong quan thuan murc do trung binh vai khoi lwong
cd xuong ti chi/BMI (r = 0,54) va co lyc tay (r = 0,56), V0
do l&n tuong dong cac nghlen clu trén quan thé chau A

trudc dé, cang cé tinh nhat quéan sinh hoc clia chi dau
nay [9].

Ty l& m@& co thé cho thdy mai lién quan nghich véi khoi
lirong va strc manh co. Dang chd y, nhém bénh nhan BTD
type 2 c6 BMI trung binh khong cao nhung ty lé m& cathé
lai tang, phan anh kiéu hinh “béo phi an” thu’dnggap o
ngudi Viet Nam va chau A. Trong boi canh nay, ty s6 Cre/
CysCvan gitrdugc gia tri du'bao, gop phan nhan diénsém
suy giam co ma BMI don thuan cé thé bo sét.

Yéu té tudi ciingcho thay mai lién quan nghich vdi cac chi
s6 khéi lwgng va chic nang ca, phu hop vdi qua trinh l&o
hoéa ca xuang. Khi dugc dua vao mod h|nh ph0| hop cung
ty s6 Cre/CysC va ty |& m& co thé, yeu t8 tudi gép phan
ca| thién kha nang phan biét suy glam c0, nhdn manh sy
canthiét clia cach ti€p can da yéu to thay vi dua trén mot
chidéu don Lé.

Mot khia canh quan trong khac can dugc xem xét a tinh
san sangva do chuén hoa clia cac phu’dng phép danh gia
chtre nang ca trong thuc hanh lam sang. Mac du co luc
tay duoc khuyen nghi rong réi nhu mot chi s6 chuén dé
danh gia sirc manh co, thiét bido chuan Jamar - vén dugc
xem la tiéu chuan tham chiéu trong hau hét cac khuyen
céo quéc té - hién van chua dugc st dung pho bién trong
thuc hanhlam sangthu’dng guy tai Viét Namvi thi€u kénh
phan phéi chinh thirc tryc tiép trong nudc, Trong b&i canh
do, nhiéu co sdyte phai sir dung céc thiét bi thay thé vai
nguyén ly va dai do khac nhau, tiém an sai s do va lam
glam tinh so sanh gitra cac nghlen ctu cling nhu dé tin
cay khiap dung cho ting ca thé ngudi bénh. Tuong tu, cac
nghiém phap danh gia chi’c nang van dong nhu bai kiém
tra di bo doi hoi khong gian, thai gian va nhan luc nhat
dinh dé thuc hién dung chuén. Trong méi trudng kham
chira bénh ngoai trd co tinh trang qué tai, dac biét tai cac
bénhvién tuyen cudi, viéc trién khai dong bo céc test van
dong nay trén quy mod 6n gap nhiéu kho khan, lam han
ché kha néng sang loc thudng quy suy giam ¢ chirc nang
co. Trong bdi canh dé, viéc s dung cac chi dau sinh hoa
daon gian, san c6 tu xét nghlem thudng quy nhu’ty so Cre/
CysC, khi dugc phéihgp véity & m& co thé va yéu t6 tudi,
cothe dongvaltro nhu’motcongcu sangloc bandau hleu
qua Céch tiép can nay khong nham thay thé hoan toan
cac phuong phap danh gia chirc nang ca truc tlep, ma
gilip xac dinh sdm cac déi tugng nguy ca cao, tir do téi uu
hoéa viéc ch| dinh cac tham do chuyén séau hon trong diéu
kién ngudn luc y té con han ché.

Thoi glan di b6 phan anh chirc nang van dong téng hop,
chju anh hu’o‘ng khong chi bdi khoi lw'ong va stic manh co
ma con bdi nhiéu yéu t6 khac nhu chirc nang kho’p, than
kinh ngoai bién, thang bang va hé tim ph0| Do do, kha
nang phan blet clia mo hinh déi vai thoi gian di bo thap
hon so vai khéi luong co xuong tu chi/BMlva co luc tay la
phu hop vé matsinh lybénh, va khong lam glam gidtricua
ty s6 Cre/CysC trong danh gia cau trac va strc manh co.

5. KET LUAN

M6 hinh phéi hop ty s6 Cre/CysC, ty l& m& co thé va tudi
la cong cu hiéu qua, phu hop V@i thé trang ngudi Viét dé
phat hién sém suy giam co & bénh nhan BTD type 2. Giai
phap nay giup sang loc budc dau nhém nguy ca cao, tir
do dinh hu’dng céc chi dinh chuyén sau pht hop vdi disu
kién ngudn luc y té han ché.

T nghién ctu nay, chung t6i k|en nghi: c6 thé can nhac
ung dung mo hinh phéi hop ty s6 Cre/CysC vdi cac ty s6
thanh phén co thé trong sang loc ban dau tinh trang suy
giam khai lugng va chirc nang cd & bénh nhan BTD type
2. Dongthdl cac nghién curu theo doi doc véi cd maulén
hon va thiét k& da trung tam la can thiét nham lam rd gia
tri ing dung va kha nang trién khai réng rai cia mé hinh
nay trong thuc hanh lam sang.
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