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ABSTRACT

Objectives: To investigate the association between skin autofluorescence and obesity in patients
with type 2 diabetes mellitus, and to evaluate the respective roles of skin autofluorescence and
body mass index in relation to glycemic control and renal function.

Methods: A cross-sectional descriptive study was conducted in 149 patients with type 2 diabetes
mellitus. Participants were stratified according to body mass index (< 25 kg/m? and = 25 kg/m?).
Skin autofluorescence was measured using the AGE Reader mu device. Clinical and biochemical
variables included body mass index, HbA1c, and estimated glomerular filtration rate. Poor
glycemic control was defined as HbA1c = 7%.

Results: No significant difference in skin autofluorescence levels was observed between body
mass index groups (p > 0.05). Lower body mass index was associated with poor glycemic control
(HbA1c = 7%) (OR = 0.89; p < 0.05), suggesting a “lean diabetes” phenotype. In contrast, skin
autofluorescence has a correlation with age (r = 0.26; p < 0.01) and has an inverse correlation with
estimated glomerular filtration rate (r =-0.31; p < 0.01).

Conclusions: Skin autofluorescence was not associated with obesity status but was related
to age and renal function in patients with type 2 diabetes, suggesting a potential role of skin
autofluorescence as an additional marker reflecting cumulative metabolic burden.
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TOM TAT

Muc tiéu: Khao sat mai lién quan gilra tu phat huynh quang ddavatinh trang béo phi d bénh nhan
daithao  dudng type 2, dong thai danh gia vai tro clia ty phat huynh quang & da va chi s6 khdi cathé
trong moi lién quan véi kidm so&t duong huyét va chirc nang than.

Phuong phap: Nghién clru mé ta cat ngang dugc thuc hién trén 149 bénh nhan dal thao dudng type
2. Bénh nhan dugc phan nhém theo chi so khdi co thé (< 25 kg/m va =25 kg/m ). Ty phat huynh
quang @ da dugc do bang thiét bi AGE Reader mu. Cac bién lAm sang va sinh héa bao gom chi s6
khdi co thé, HbA1c va mic loc cau than udc doan. Kiém soat duong huyét kém duagc dinh nghia la
HbATc = 7%.

Két qua: Khong ghi nhéan sy khac biét co y nghia vé ty phat huynh quang & da gitra cac nhom chi s6
khéi ca thé (p > 0,05). Chi s6 khdi co thé thap lién quan vdi kiém soat dudng huyét kém (HbATc =
7%) (OR=0,89; p<0,05), ggi y kiéu hinh “d&i thao dudng gay” Nguoc lai, tw phat huynh quang dda
€O tuong quan thuan V@i tudi (r = 0,26, p < 0,01) va cé mbi tuong quan nghlch V@i chirc nang than
clia bénh nhan (r=-0,31, p<0,01).

Két luan Tu phat huynh quang & da khong lién quan véi tinh trang béo phi nhung cd mai lién quan
vé&i tudi va chiic nangthan & bénh nhan daithdo dudng type 2, goiy vai tro clia tu phat huynh quang

& da nhu mot dau an bd sung phan anh ganh nang chuyén héa tich LQy.
Tir khéa: Dai thao dudng type 2, tu phat huynh quang & da, san pham glycat héa bén virng.

1. DAT VAN BE

Daithao duong type 2 labénhly réiloan chuyen héa man
tinh va&i ty & h|en mac ngay cang tang trén thé gidi, dac
biét tai cac qudc gia dang phat trién. Ngoai déc trung la
réi loan duong huyet bénh con lién quan dén nhiéu bién
ching mach maulén va mach mau nhd nghiém trong nhu
bénh than man, bénh véng mac do dai thao du’dng (BTD)
va bénh lytlm mach Trong co ché sinh bénh cla cac bién
chu’ng nay, stress oxy hda va sy'tich ldy ctia cac sdn phdm
glycat hda bén ving (Advanced Glycation End-products -
AGEs) déng vai tro then ch6t [1-2].

Cac AGEs dugc hinh thanh trong qua trinh glycat héa
khong enzym protein, lipid va acid nucleic, tich tu dan
trong md theo thdi gian va gay tén thuong cau trac, réi
loan chir'c ndng mo [3]. Do tuphathuynh quang &da (Skln
Autofluorescence - SAF) la mot phuong phap khong xam
l&n, giup danh gia nong do AGEs trong mo da dugc ching
minh c6 lién quan vdinguy cotim machva ttr'vong & bénh
nhan DTD va ca dan sé chung (4).

Céc chi sé ldm  sang hay c4n ldm sang thuong dugc st
dung nhu chi s khgi cd thé (BMI) hay HbA1c gitip phan
anh trangthalchuyen hoa tu’cthdltrong khi SAF dugc xem
nhu la mét chi dau tich lay cua ganh nang chuyen hoda
man tinh theo thdi gian. Tuy nhién, vai tro cla SAF trong
viéc danh gia nguy ca bién chirng & cac nhém kidu hinh
chuyen hoa khac nhau van chua dugc lam ré. Nghién ciru
nay nham khao sat méi lién quan gitra SAF va tinh trang
béo phi & bénh nhan BT type 2, dong thoi danh gia moi
lién hé gilra SAF va chuc nang than tinh trang kiém soat
gx’gng huyét, gop phan lam ro gia tri lam sang clia chi so

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké nghién ctru

*Tac gia lién hé

Nghién ctu mé ta cat ngang c6 phan tich.
2.2. Dia diém va thdi gian nghién ciru
Nghién clru dugc thyc hién tai Khoa kham bénh, Bénh
vién Dai hoc Y Dugc - Co s& 2 tir thang 10-12 nam 2025.
2.3.Déi tugng nghién clru
- Tiéu chuan chon mau: bénh nhan trén 18 tu0| da duoc
chan doan DPTD type 2 theo tiéu chudn cltia Hiép hoi
Dai thdo dudng Hoa Ky (ADA) (2024) va déng y tham gia
nghién clu.
- Tiéu chuén loai trir: bénh nhan c6 mau da sam dé V-VI
theo thang do F|tzpatr|ck bénh nhén co6 hinh xam hay
seo tang sac t6 tai vung da mat trudc cang tay can do, co
nhudm da trong vong 10 ngay trudc do.
2.4. C& mau nghién ctiru
C& mau dugc tinh theo céng thirc udc lugng hé s tuong
quan: 4(Za/2 +25)?
1

G0
Vi mue y nghia 5% (a = 0,05 va B = 0,2), dua trén nghién
ctru cua Monami M va cong su co hé S0 tuong quan r =
0,23 [5], ¢& mau tinh dugc t6i thidu la 147 nguai. Chung
tdi chon cac déi twong thda man tiéu chuan dén kham
trong thoi gian nghién ctu va chon dugc 149 bénh nhan
tham gia nghién cuu.
2.5. Cac bién s va phuong phap do ludng
-BMI (kg/m ):do theo quy chuén, gém 2 nhém khong béo
phi (BMI <25 kg/m ) va béo phi (BMI =225 kg/m )-
- Chi s8 SAF (AU): bénh nhan dugc do & tu' thé ng0| bang
thiét bi AGE Reader mu, dat mét trudc trong cang tay

khong thuan vao may do sao cho khoang cach tir khuyu
tay dén ctra s6 do la 10 cm, k&t qua do la gia tri trung binh
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cta 3 lan do lién tiép. Thiét bi phat anh séng kich thich
trong khoang budc séng 300-420 nm va thu nhan énh
séng phat xa trong khoang 420-600 nm, SAF dugc tinh
bang ti & gita anh sdng phat xa va anh sang kich thich.

-HbA1c (%): dugc xac dinh bang phuong phap séc ky ldng
cao ap.

- M(rc loc céu than udc tinh (eGFR) (mL/phut/1,73 m ).
tinh theo cong thifc CKD-EPI (2021) duwra trén creatinine
huyét thanh.

- Chi s6 albumin/creatinine niéu (ACR) (mg/mmol).

Creatinine huyét thanh dugc dinh lugng bang phuong
phap Jaffe. Cac xét nghiém dugc thuc hién trén cung hé
thong phéntich sinh hoa tu’dongtheo quy trinh kiém soat
chat lugng cua phong xét nghiem. May AGE Reader mu
dugc hiéu chuén theo quy dinh clia nha san xuat, cac
benh nhan dugc do trong cling mot phong dé dam bao
diéu kién anh sang la nhu nhau.

Cécbién so nhan khau hoc (tudi, gidi) va mot sé dac dlem
ldm sang nén duoc thu thap nham muc dich mé ta quan
thé nghién clru va hiéu chinh trong phan tich thdng ké.

2.6. Phan tich va xtr ly sé liéu

S8 lieu dugc nhap va x ly bang phan mém STATA 17.0.
Cac bién dinh lugng dudc trinh bay dudi dang trung
binh = do l&ch chuan (X = SD) hoac trung vi (khoang t&
phan vi) tuy theo phan bé cuia dir liéu. So sanh gilra cac
nhém duoc thuc hién bang kiém dinh t-test hoac Mann-
Whitney. Tuong quan gilta SAF v&i céc bién lién tuc nhu
tudi va eGFR ducgc danh gia bang hé sé tuong quan
Pearson. Phan tich hoi quy logistic dugc st dung dé khao
s4t cac yéu td lién quan vdi tinh trang kiém soat dudng
huyétkém (HbA1c = 7%). Ml y nghia théng ké dugc chon
lap<0,05.

2.7.DPao di’c nghién clru

Nghién ctu khdng can thiép vao qua trinh chén doan va
diéu tri. Tt ca doi tugng tham gia déu tv nguyén va dugc
bao mat théng tin. Nghién ciru da dugc Hoi déngPao dirc
trong nghién cliu y sinh hoc Pai hoc Y Du’dc thanh pho
Ho6 Chi Minh chap thuan theo Quyét dinh s6 4080/DHYD-
HDPDD.

3. KET QUA NGHIEN CUU
3.1. Pac diém chung cta déi twong nghién ciru
Bang 1. DPac diém chung cua déi tuwong nghién ciru

Nghién c(*u ctia chling tdi c6 téng céng 149 bénh
nhan tham gia bao gém 85 bénh nhan khéng béo phi
va 64 bénh nhan béo phi

Dac Khéngbéo | Béo phi | Téng cong
diém |phi(n=85)| (n=64) | (n=149) | P
Gidi >
(nominy | 34/51 30/34 64/85 | 05
Tugi* 63,1+ 64,1 >
(nam) | 84997 | 15 10,5 | 0,05
BMI* <
(g | 221220 |27,622,0| 24,5234 | (s
Vongeo™ | g7 0,73 | 97,5+8,7 | 91,5+9,5 | -
(Cm) H H ’ H H ’ 0’05
hli}éffggi# 172,5 137 143 >
s | (145,5:202) | (101-172) | (108-179) | 0,08
HbA1c# 7,7 7,3 7.5 >
(%) 6,9:8,8) | (6,4-8,4) | (6,6-8,7) | 0,05
e (1215366) (113;?5' (1311?2275) 0.05
(mg/dl) 292.5) ,

Nghién ctru ctia chiing téi c6 téng cong 149 bénh
nhan tham gia bao gdm 85 bénh nhan khéng béo phi
va 64 bénh nhan béo phi

Dac Khéng béo | Béo phi | Téng cong
diém |phi(n=85)| (n=64) | (n=149) | P
Choles- S
terol* | 193,9+68,7 | 1833595 | 191,5+64,8 | 0s
(mg/dl) 2
l?rlr?g/ﬁ; 50,7+ 13,3 | 46,7+11,2 | 49,0+ 12,5 | 0,05
%3'&?5 108,152,7 | 10764406 | 107,9+47,7 | 495
eGFR-

cre*  152,0+241 |556+252 (541245 >

(mL/phut/ 0,05
1,73 m )

ACR# 55,2 39,3 45,3 >
(mg/mmoa)) | (16,7-421,1) | (1292724) | (15-341,2) | 0,05
SAF*(AU) | 2,8+0,7 2,8+0,6 | 2,8+0,7 |>0,05

*: X = SD ; #T( vi (khodng t& phén vi)
Hai nhom bénh nhén béo phi va khong béo phi co6 sy
tuong doéng vé tuéi, gidi, chirc nang than va cac chi sO
chuyén hdéakhac. Chisé  SAF trung binh gilta 2 nhém khac
biét khong co y nghia théng ké (p > 0.05).

3.2. Mai lién quan gitra SAF, BMI va tinh trang kiém soat
dudng huyét kém (HbA1c = 7%)

Bang 2. M0| lién quan gitra SAF
va tinh trang kiém soat dudng huyét kém

Yéu t& OR (95% Cl) P
BMI 0,89 (0,80-0,99) <0,05
SAF 0,89 (0,54-1,49) > 0,05

Phan tich hoi quy logistic cho thdy BMI c6 lién quan
nghich céy nghia thong ké v&i nguy cd HbA1c 2 7% (OR =
0,89; p < 0,05). Chi s6 SAF khéng ghi nhan m&i lién quan
coy nghla théng ké v&i HbA1c.

3.3. Maéi lién quan giira SAF va chirc nang than, tudi cua
bénh nhan

Chung t6i tién hanh danh gia mai lién quan gilta SAF vdi
tudi va chirc ndng than.

Biéu do6 1. M&i lién quan
gitra SAF va chirc nang than ctia bénh nhan

. * .
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v, s .
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© SAF

Biéu do 2. M0| lién quan
gitta SAF v§i tudi ciia bénh nhan

Fitted values
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SAF c6 mai tuong quan thuén vai tu6i ctia bénh nhan (r=
0,26;p<0,01)vaco mai tuong quan nghich véi chiic nang
than clla bénh nhan (r=-0.31; p <0,01).

4. BAN LUAN

Nghién cltu clia chiing t6i ti€n hanh trén 149 bénh nhan
DTD type 2 dudc chia thanh 2 nhém dua trén BMI gom
nhém'khong béo phiva nhém béo phi. Cac dac diém gitra
2 nhdm kha tuong dong, ngoai trir vong eo va HDL-C co
su khac biét c6 y nghia thong ké. Nhém béo phi co vong
eo cao hon, dong thoi nong doHDL-C thap hon (p <0,05).
bay (5 nhu’ng dac diém dién hinh cua tinh trang roi loan
chuyen hoa & ngudi béo phi va phu hgp vdi cac nghlen
clu trudc doé vé hoi chirng chuyén hoa va BTD [2].

Trong nghién ctu ctia chung toi, SAF trung binh 32 nhém
khac biét khong coynghia thong ké. K&t qua nay phu hgp
vGi moét sé nghién ctu trudc day ghi nhan tinh trang béo
phi it anh hudng dén SAF [6]. Nghién cliu cua Sanchez
E va cong su trong du an ILERVAS trén 4254 doi tuong
ghi nhan tat ca cac chi s6 béo phi nhu BMI, CUN-BAE,

vong eo, BRI déu khong lién quan | dén muic SAF cao (AUC
< 0,52), trong khi tong s0 yéu t6 nguy co tim mach lai
c6 méi lién hé tuyén tinh vdi SAF [7]. Tuy nhién, mot s6
nghién clu khac lai cho thay cé moilién quan gitra SAFva
tinh trang béo bung hoéc BMI cao. Alkhami F va cong su
khao sattrén 905 bénh nhan BTD type 2 cho thdy SAF cao
hon & nhédm cé bénh ly mach mau ién va cé lién quan dén
hoi chitng chuyén héa, trong dé béo bung la thanh phan
quan trong [8]. S khac biét gitra cac nghién ciu co thé
dokhacbiétveé dic diém dan s, tudi, thai gian mac bénh,

mutc do kiém soat duong huyét 14au dai.

Ngoai ra, nghién cuu cua chung toéi con ghi nhan BMI
thap co lizn quan véi nguy co kiém soét dudng huyet kém
(HbA1c 2 7%) M@i lién quan nay ggi y su ton tai cla kiéu
hinh “DTD gay” (lean diabetes) da dudc ghinhan pho bién
hon & chau A, trong dé bénh nhan khong béo phivan co
rGi loan chuyen héa ro rét do glam ti€t insulin hodc dé
khang insulin murc gan va co [9]. Piéu nay cho thay BMI
khéng phan anh chinh xac toan bd nguy cd chuyén hoéa
trong nhdm bénh nhan BTD type 2.

Trong nghién cdu clia chung téi, SAF co mai twong quan
thuén vaoi tudi, phu hop vdi coché bénh sinh tich Ly AGEs
gay tén thu’o’ng mo ¢ vong doi dai nhu than. Nghién ctu
cllaSmits A.Jva cong suw cho thay su'tich tu AGEs c6 lién
quan chat V@i qua trinh lao héavaco the dongval tro nhu
mo&t ddu &n sinh hoc cua tri nhd chuyén hoéa dugc biéu
hién qua SAF[10].

Bén canh do, nghlen cltu cla chung toi cang ghi nhan
chi s6 SAF co6 m0| lién quan chat ché vdi chuc nang
than. Nghlen clu ctia Smits A.Jva cong suwclngcho thay
SAF la cong cu khong xam l&n c6 thé dy doan tién trién
bénh than man @ ca bénh nhan BTD va khéng BTD [10].
Nghlen cttu clia Lutgers H.Lva coéngsu cing ghinhan SAF
tang & nhdm bénh nhén c6 bién chirng mach mau, dong
thoi co m0| lién quan v&i muc eGFR, HbA1c va tudi [6].
Céc két qua nay gaoi y rang chi s6 SAF khong chiphan anh
qua trinh ldo hoa sinh ly, ma con la chi dau hitu ich trong
viéc phat hién sémtén thu’dngthan do chuyén héa. Ngoai
ra, viéc SAF tang o] nguoi Lon tudi va bénh nhan cé churc
nang ‘than giam co thé glal thich mot phan tai sao chi s
nay khong lién quan vgi cac chi s6 béo phi trong nghlen
cltu cla chung toi. Dbiéu nay cho thay SAF c6 thé phan
anh ganh nang chuyen hoa tich ldy s&u rong, vugt qua
nhirng yé&u t6 hinh thé tirc thoi nhu BMI, va cd vai tro riéng
biét trong danh gia nguy ca bién chirng mach mau & bénh
nhan BTD type 2.

T goc do lam sang, SAF co thé cung cép thong tin bé
sung bén canh céc chi s6 chuyen héa thuong quy. Trong
khi HbA1c phan anh kiém soat dudng huyét trong thai
gian ngan va BMI phan anh tinh trang hinh thé tai thoi
dlem khao sat, SAF phan anh su tich lay lau dai clla céac
san pham glycat hoa trong mo, tir do gian tiép biéu thi
ganh nang chuyén héa tich lay theo thoi glan

Tuy nhién, nghién ctru nay cling c6 mot so han ché. Thiét

ké cat ngang khong cho phép xac dinh mai quan hé nhan
qua. Ngoai ra, cac yéu to anh hudng dén SAF nhu ché do
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an, mic do stress oxy hda, thudc st dung va thdi gian
mac bénh chua dugc kiem S04t day da.

5. KET LUAN

Chi s6 SAF khong lién quan vdi tinh trang béo phi nhung
c6 méi lién quan vdi tudi va suy glam chuic nang than ¢
bénh nhan BTD type 2. Két qua nay goiy SAF nhu mot
dau an bo sung phan dnh ganh nang chuyén héa tich Iy
va c6 thé hitu ich trong nhan dién nhom bénh nhan nguy
co cao, dac biét § nguoi l&n tudi hoac cé bién chingthan.

Cancé them céc nghién ctru doc dé xac dinh gid tri tién
luwgng clia SAF.
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