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PLASMA FRUCTOSAMIN LEVELS IN TYPE 2 DIABETES
MELLITUS PATIENTS WITH CHRONIC KIDNEY DISEASE
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ABSTRACT
Objectives: To investigate the leves of plasma Fructosamine in T2DM patients with CKD.

Subjects and Methods: A cross-sectional descriptive study on 302 T2DM patients was
divided into two groups: 102 T2DM patients with CKD and 200 T2DM patients without
CKD; were diagnosed and treated at the National Hospital of Endocrionogy from 08/2024
to 12/2024.

Results: In the T2DM patients with CKD group: the mean Fructosamine levels was 342,64
* 61,16 (umol/l); There was a stronger positive correlation between Fructosamine and
HbA1c (r=0,81, p <0,05) and a moderate positive correlation between Fructosamine and
FBG (r = 0,38, p < 0,05). T2DM patients with CKD exhibited higher mean GG compared to
the control group.

Conclusions: Plasma Fructosamine reflects the mean glycemic controlin type 2 diabetes
mellitus patients with chronic kidney disease.

Keywords: T2DM, CKD, GG.
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NONG PO FRUCTOSAMIN HUYET TUO'NG
O NGU'O’'I BENH PAI THAO DU'O'NG TiP 2 CO BENH THAN MAN

Nguyén Thi Tan", Luong Quynh Hoa
Bénh vién Noi tiét Trung uvong - Pudng Nguyén B6, P. Yén S6, Tp. Ha Noi, Viét Nam

Ngay nhan: 08/09/2025
Ngay slra: 25/09/2025; Ngay dang: 21/10/2025

TOM TAT

Muc tiéu: Khao sat ndng d6 Fructosamin huyét tuvong & ngudi bénh dai thao dudng (BTD)
tip 2 c6 bénh than man.

Pai tuong va phuong phap: Nghién citu mé ta cat ngang trén 302 bénh nhan DTD tip 2
chia lam hai nhém: 102 ngudi bénh DTD tip 2 cé bénh thadn man (BTM) va 200 ngudi bénh
PTD tip 2 khong c6é bénh than man (KBTM); dén kham va diéu tri tai BEnh vién Noi tiét Trung
wong trthang 06/2024 —thang 12/2024.

K&t qua: O nhém BTD tip 2 ¢6 BTM: Nong d6 Fructosamin trung binh la 342,64 = 61,16
(umol/l); Fructosamin cé tuong quan thuén chat ché véi HbA1c (r=0,81, p <0,05) va tuong
quan thuén murc dé trung binh vdi Glucose mau déi (r = 0,38, p < 0,05). Chi s6 khoang
tréng glycat héa (GG) trung binh @ nhém DTD tip 2 ¢c6 BTM cao han so vdi nhom chirng.

Két luan: Xét nghiém Fructosamin c6 gia tri trong viéc phan anh bién dong dudng mau &

nhém ngudi bénh BTD tip 2 cé BTM.
Ty khéa: DTD, BTM, KBTM, GG.

1. DAT VAN DE

baithaodudng (BDTD) lamottrongnhirng bénh khéng
ldy nhiém phd bién trén toan cau. Bénh than man
(BTM) clng la moét trong nhitng bénh ly khong lay
nhiém rat phd bién. HbA1C la mét chi s thudng quy
dugc strdung dé theo ddi, déanh gia néng do glucose
mau trung binh & ngudi bénh BTD. Tuy nhién, mot s6
trudng hgp ngudi bénh co tién st ha glucose mau,
ngudi gia, phu ni* mang thai... hodc mot sé truong
hop bénh ly kém theo nhu réi loan huyét dong, thiéu
mau do thi€u sat, mat mau, tan mau; bénh héng
cau liem thi HbA1C khéng phan anh chinh xac tinh
trang glucose mau clia ngu'di bénh. (o] nhirng trudng
hop ngudi bénh DBTD tip 2 c6 bénh than man tinh cé
thi€u mau va giam muec loc cau than c6 anh hudng
dén chuyén hoa huyét sic t8 va sy luu thdng cla
céac t€ bao hong cau gia. Luc nay, nong do dudng
mau thong qua xét nghiém HbA1C cé thé khong
phan dnh dung dudng mau trung binh. Fructosamin
& san phdm dudng héa cua albumin, dugc hinh
thanh thong qua phan rng bén virng gilra glucose va
albumin théng qua qua trinh glycat protein. Do dé,
Fructosamin c6 thé dugc xem la lua chon thay thé,
két hop theo doéi, chdn doan trong nhitng trudng
hop xét nghiém HbA1C khéng phan anh dung gia tri

*Tac gia lién hé

dudng huyét & nhédm ngudi bénh BT tip 2 c6 BTM.
Chinh vi vy nhom nghién ctru thyc hién dé tai nay
vGi muc tiéu: Khao sat ndng doé Fructosamin huyét
twong & ngudi bénh dai thao duong tip 2 c6é bénh
than man.

2. OI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Thiét ké& nghién ciru: M6 ta cat ngang.

2.2. Dia diém va thai gian nghién ciru

- Dia diém: Bénh vién Néi tiét Trung vong

- Thoi gian: tir thang 06/2024 dén thang 12/2024.
2.3. Déi twgng nghién clru

Nghién cltu trén 302 ngudi bénh dugc chan doéan
PTD tip 2 bao gdm 102 ngudi bénh PTD tip 2 c6 BTM
(BTD BTM) va 200 ngudi bénh BTD tip 2 khdng cé
BTM (DTD KBTM).

- Tiéu chuén lya chon:

+ Ngudi bénh dugc chan doan xac dinh DTD tip
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2 theo “Huéng dan chan dodan va diéu tri BTD tip 2”
cllaBO Y t€ nam 2020 [1].

+ Ngudi bénh dugc chan doan mac BTM chua
dugc diéu tri thay thé theo KDIGO 2012 (Kidney
Disease Improving Global Outcomes) thoa man
it nhat 1 trong 2 tiéu chuan sau: Tén thuong than
kéo dai trén 3 thang bi€u hién bang c6 albumin
niéu dai thé (albumin niéu > 300 mg/24h hoac ti &
albumin/creatinin niéu > 300 mg/g) hoac albumin
niéuvithé (albuminniéutr30-300 mg/24h hoactilé
albumin/creatinin niéu t&r 30 — 300 mg/g) hoac Muc
loc cau than (MLCT) < 60 ml/phut/1,73 m2 lién tuc
trén 3 thang, c6 thé c6 tén thuong c4u tric than di
kem hoac khoéng.

+ Ngudi bénh dong y tham gia nghién clru.

-Tiéu chuén loai trir: Ngudi bénh BDTD dang cé nhirng
bi€n chitng cap tinh; mac cac bénh ly kém theo nhu
bénh noi tiét khac, dot quy, xd gan mat bu, viém
gan cap, hoi chiing than hu, bénh ly vé mau, nhiém
khuan tiét niéu; mac BTM giai doan cudi dang loc
mau chu ky; mdi truyén mau trong 3 thang trudc do;
albumin mau dudi 30 g/l.

2.4. C& mau, chon mau

Bang phuong phap chon mau thuan tién, cé 302
ngudi bénh du tiéu chi chon mau dugc dua vao
nghién clru.

2.5. Quy trinh thu thap sé liéu va bién sé/chi sé
nghién cttu

Chon nhitng ngudi bénh DTD tip 2, dugc khai thac
céc thong tin (tudi, gidi, thdi gian phat hién bénh);
xét nghiém mau mau tinh mach luc déi budi sang
cac chi s6: Glucose mau, HbA1c, Fructosamin,
Creatinin mau; xét nghiém mau nudc tiéu budi sang
céc chi s8: MAU niéu, Creatinin niéu.

2.6. Ky thuat va cong cu trong nghién cttu
- Ky thuat thuc hién:

+ Cac xét nghiém Glucose, Fructosamin,
Creatinin, MAU, Creatinin niéu dugc thuc hién trén
may sinh héa AU5800.

+ Xét nghiém HbA1c dugc thyc hién trén may
HbA1c Premier Hb9210.

+ MLCT udc tinh tinh toan theo c6ng thic MDRD
(Modification of Diet in Renal Disease Study) tu
creatinin mau.

+ UACR (ti & albumin/creatinin niéu) = MAU/
Creatinin niéu
+ Chi s& khoang trong glycate hoa GG

(glycosylation gap) = HbA1C do dugc — HbA1C udc
tinh tU Fructosamin. (HbA1C (u&c tinh) = 0,017 x
Fructosamin + 1,61 [2])

Bang 1. Gia tri tham chiéu ctia cac chi so nghién ctru

Chi sé Giéctrr‘iigclam
Glucose (mmol/l) 3,9-5,6
MLCT udc tinh (mL/phut/1,73m?) =90
Fructosamin (umol/l) <285
HbA1c (%) 4,8-5,6
UACR (mg/g) <30

2.7.X¢r y va phan tich s6 liéu
Sé lieu dugce xr ly bang phan mém SPSS 20.0.
2.8. Dao durc nghién ctu

Nghién clru da dugc théng qua dé cuong va nghiém
thu dé tai bai H6i dong khoa hoc va dao dirc cép cad
s@ Bénh vién Noi tiét Trung uong.

3. KET QUA NGHIEN CUU
3.1. Pac diém cla déi tuong nghién ciru

Bang 2. Pac diém lam sang
cuia déi tuwgng nghién ctru

Nhom Nhom
Dic diém DTDBTM | PTDKBTM | P
(n=102) (n=200)
Tudi trung binh
5o a2 PN | 70,539,090 | 56,76+12,46 | < 0,05
Nam 48,04 41,50
Gigi
%) > 0,05
NG? 51,96 58,50
Dudi 5 30,4 51,0
nam
Thoi
gian —
m&c 1Bun551 ~ | s78 38,0 |<0,05
pTD
(%)
Trén 10
el 11,8 11,0

Nhan xét: Tubi trung binh clia nhém DTD BTM la
70,53 = 9,09 tudi, cao han so véi nhém ching. Ty &
gidi clia 2 nhédm nghién clru khong cé su khac biét
coynghiathéng ké. Nhom DTD BTM cé ty L& thoi gian
mac bénh trén 5 ndm cao haon so v6i nhém ching,
sy khac biét cé y nghia théng ké.
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Bang 3. Bac diém giai doan bénh than 3.2. Nong do Fructosamin va mai tuong quan véi
clla nhém BTP BTM chi s Glucose lic doiva HbA1c
Bang 4. K&t qua Glucose lic doi, HbA1c
. . " ~ va Fructosamin
. SO ngusi 212, | TONG SO
Nhém BTP BTM bénh Ty lé % (%) Chisé
DTD BTM (n=102) | BTD KBTM (n=200) | P
GPb 3a 48 47,06 Glucose déi (mmol/l) (GTNN; GTLN)
8,42 = 3,36 8,51+ 3,00
(3,30; 22,50) (2,90;22,70) |~ 900°
Gb 3b 37 36,27 HbA1c (%) (GTNN; GTLN)
100
8,37+1,54 8,13+1,43
(6,0 14,9) (6:4;137)  |>%0°
Gb4 17 16,67 .
Fructosamin (umol/l) (GTNN; GTLN)
342,64 £61,16 339,28 £ 54,95 >0.05
Gbs 0 0 (245; 663) (252; 600) '

Nhan xét: trong nhém BTD BTM c6 16,67% ngudi  Nhanxét: Giatri Glucose doéi, HbA1CvaFructosamin
bénh cé BTM giai doan 4, con lai la BTM giai doan 3. trung binh ctia 2 nhém nghién clru khong cé sy khac
biét co y nghia thong ké.

2 Linear = 0,663 R2 Linear = 0.701

120

f T T T T T T T T T T
200 300 400 500 600 700 200 300 400 500 600
fructosamin fructosamin

Nhém BT BTM Nhém BDTb KBTM
Biéu dd 1. M&i tuong quan gilra Fructosamin va HbA1c

Nhan xét: Hé so tuwong quan gilra Fructosamin va HbA1c & nhdm DTD BTM tuong dong so véi nhém BTD
KBTM.

2 Linear = 0.559

2 Linear = 0.143 "
2500 2500

20,00 200079

15.00 15007

glucosedoi
glucosedoi

10.00 10.00-]

fructosamin fructosamin
Nhém BT BTM Nhém BT KBTM
Biéu dd 2. M&i tuong quan giira Fructosamin va Glucose mau lic déi

Nhan xét: Hé s6 tuong quan gilta Fructosamin va Glucose mau lic déi & nhém BTD BTM th&p hon so vdi
nhém DTD KBTM.
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Bang 5. So sanh gia tri chi sé6 GG
clia 2 nhém nghién ctru

Nhém | DTPBTM | DTDKBIM | P
Gid tri

GGtb+ |(+0,93)0,92 | (+0,76) = 0,82

SD (%) <0,05
GTNN; , :

GTLN | 0-93;+4,93 | -1,28;+3,28

Nhéan xét: Gia tri trung binh ctia chi s6 GG & nhém
PTD BTM cao hon so véi nhédm BTD KBTM, su khac
biét c6 y nghia théng ké.

4. BAN LUAN
4.1.Dac diém cua déi tugng nghién ciru

Theo Bang 2, tudi trung binh cia nhém BTD BTM cao
hon so véi nhém DTD KBTM - két qua nay phu hgp
V@i co ché bénh sinh clia bénh, tudi phat hién bénh
cang ldn thi bién chiing cua bénh cang tang trong
doé BTM la mot trong bi€n chirng hay gap cla bénh.
Tac gia Nguyén Thi Luu (2023) nghién cltu 147 ngudi
bénhBTD tip 2 c6 BTM giai doan 3-5 ¢ do tubitrung
binh & 68,9 = 8,8 tu6i [3], kha tuong dong vdi két qua
ctia nhém nghién clu.

K&t qua nghién cltu clia chung tdéi cho thay khong
c6 sy khac biét vé ty L& gidi gilra 2 nhom. Theo céc
thong ké trén thé gidi, s6 ngudi bénh nt bi bénh BT
tip 2 thudng cao hon so véi nam gidi. Co nhiéu ly do
khéc nhau c6 thé ly gidi hién tugng nay nhu céc yéu
to lién quan dén l6i séng, tinh trang mang thai, s6 lan
sinh con, tudi tho, sy’ thay ddi hormon lién quan dén
sy rdi loan chuyén hoa....

O’ nhém BT BTM c6 57,8% ngudi bénh cé thai gian
mac bénh t 5 -10 ndm va 11,8% mac bénh trén 10
nam. So vdi nhom chirng thi c6 thé thdy nhom DTD
BTM c6 ty & ngudi bénh mac bénh trén 5 ndm cao
hon ré rét. Day la quang thdi gian du dai dé xuét hién
nhiéu bién chirng & ngudi bénh BTD tip 2. Cac théng
ké chira khi phat hién bénh, da c6 50% déi tugng da
bi mét hoac vai bién chitng clia bénh.

Trong nhém DT BTM c6 47,06 % ngudi bénh coé
BTM giai doan 3a, 36,27% giai doan 3b va 16,67%
giai doan 4. Tac gia Nguyén Thi Lyu (2023) nghién
clu 147 bénh nhan BTD type 2 c6 bénh than man
giai doan 3 - 5 cho két qua ty & mac BTM céc giai
doan tuong Ung la: giai doan 3a (27,2%), giai doan
3b (31,3%), giai doan 4 (27,2%), giai doan 5 (14,3%)
[3]. Su khéc nhau vé hai két qua trén cé dugc ly giai
do mét vai nguyén nhan nhu'tiéu chuén luwa chon va
tiéu chuén loai trir d6i tuwgng clia hai nhém nghién
cu khac nhau, su khac biét vé dac diém cua bénh
cling nhu sy kiém soat dudng mau cla tirng cé thé
nguai bénh...

4.2. Néng dod Fructosamin va méi twong quan vdi
chi s6 Glucose lic doi va HbA1c

K&t qua nghién cttu & Bang 4 chi ra gia tri Glucose
doi trung binh ctia ngudi bénh cia 2 nhom deéi tugng
nghién ctru déu tdng cao. Glucose mau doi tdng cao
thé hién sy kiém soat kém trong qué trinh diéu tri
va theo dbdi bénh, va dugc thé hién qua nhirng chi
s6 theo dbi glucose mau trung binh thudng dugc
strdung hién nay la HbA1c va Fructosamin. K&t qua
Fructosamin clia doi tugng nghién ctru déu cao hon
nhiéu so vdi gia tri tham chi€u. Diéu nay phan anh
tinh trang glucose mau trung binh cao thuc su. Tuy
nhién, néng dé Fructosamin trung binh trong nghién
clru clia ching toi co sy khac biét vai mot sé tac gia
khéc: Tac gid Dao Thi Thay va CS (2021) nghién clu
cho két qua: Fructosamin huyét thanh trung binh &
nhém BTD BTM 1a 316,1 £ 53,2 umo/l, cao hon so véi
nhém khoe manh 60 = 27,4 umo/l (p < 0,05); thap
hon sovéinhdm BTD KBTM 22,4 + 39,4 umo/l[4]; tac
gia Chen HS va CS (2020) nghién c(tu trén 30 nguai
bénh DTD tip 2 c6 BTM va khong c6 BTM cho két qua
Fructosamin tuong Ung la 342,2 = 73,2 va 377,9 £
70,8 umo/L [5].

Fructosamin la cac cetoamin san pham lién két gitra
albumin va glucose. Thoi gian ban huy ctia Albumin
trong mau trung binh khoang 20 ngay nén do gia tri
Fructosamin sé phan anh gia tri glucose mau trung
binh trong khoang thoi gian tir 2 — 3 tuan trudc do.
Fructosamin trong mau tang cao biéu hién tinh trang
glucose mau tang dai ddng, khéng thay bang chirng
cho thay Fructosamin tang l&n khi bi stress giai doan
ngan (do kich thich) gay tang glucose mau thoang
qua. Trong truong hgp nay khoang thaoi gian tang
dudng huyét khong du lau dé protein bi dudng hoa.
Nhu vay, dinh lugng Fructosamin cé thé gitip phan
biét nhirng truong hop BTD thuc sy vdi tinh trang
tang glucose mau nhat thgi do stress.

Bi€u dd 1 va Biéu dd 2 cho thay chi sé Fructosamin
c6 mai tuwang quan thuan chat ché vdi chi sé HbA1c
@ ca 2 nhém nghién cu, nhém DTD BTM (r = 0,84)
c6 hé sé tuang quan cao hon so véi nhom BT BTM
(r=0,81). Tac gid Ha Manh Tu&n ciing dua ra két qua
tuong tu: Fructosamin tuwong quan thuan chat ché
v&i HbA1c & nhém BTP cé BTM (r=0,575, p < 0,001)
va mai twong quan tham chi con manh hon & ngudi
bénh DTD khoéng bi BTM (r=0,758, p <0,001) [6]. Hé
s6 tuong quan gitra Fructosamin va HbA1c trong cac
nghién cfu clia déu cao thé hién méi twong quan rat
chat ché gilra 2 chi s6 Fructosamin va HbA1c.

Fructosamin cé mai twong quan thuén chat ché vdi
chi s6 Glucose mau déi 8 nhém BT KBTM (r = 0,75)
nhung tuwang quan thudn mic do yéu hon & nhém
DTD BTM (r = 0,38). Glucose mau la mot chi sé do
phan anh tryc ti€p ndng do dudng trong mau nhung
lai bi anh hudng bdi nhidu yéu té nhuw ché do an, thoi
diém ldy m4u... Tinh trang ha dudng mau lic doi co
thé la nguyén nhan dan dén hé sé tuong quan giita
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Fructosamin va Glucose mau déi & nhém BTD BTM
thap hon so véi nhém chirng. Céc nghién cu chi
ra BTM lam thay déi chuyén héa thuéc vi vay thoi
gian ban thai clia thubc kéo dai, tang nhay cam vdi
insulin, tinh trang baixuataloumin niéu, bénh lythan
kinhtudoéng, chan an, suydinh duéng, nhiém khuén,
loc mau, lién quan véi bénh gan va bénh tim la cac
yéu to6 lam gia tang nguy cd ha dudng mau [3]. Xu
huéng trong nghién ctru clla chungtoi cé su phuhgp
vGi k&t qua clia tac gia Ha Manh Tuan: Fructosamin
c6 tuong quan thudn mirc do vira vdi Glucose doéi &
nhém DTD KBTM (r = 0,466) nhung khong thay méi
tuong quan dang ké § nhom BTD BTM (r=0,231) [6].

Hé s6 tuong quan gilta Fructosamin vdi HbA1C
& hai nhom déu cao hon hé sd tuong quan gilta
Fructosamin véi Glucose déi. Li gidi cho sukhac biét
nay, c6 thé do glucose mau luc déi danh gia nong do
dudng mau tai thdi diém xét nghiém, gia tri nay dao
dong khac nhau gilta cac thdi diém trong ngay va
gilta cac ngay; Fructosamin phan anh duong mau
trung binh tlr 2 — 3 tuan; HbA1C phan anh dudng
mau trung binh trong 3 thang. Do dd, méi tuong
quan cla Fructosamin véi Glucose doi khdng chat
ché nhu vai HbA1C.

Chung t6i phan tich thém vai tro cua Fructosamin
trong xac dinh tién lugng nguy ca bién ching BDTD
thong qua chi s6 GG. Chi sd khoang trong Glycate
hoa (glycosylation gap - GG) thuong dugc st dung
dé danh gia nguy co bién ching déc biét bi€én chirng
than & ngudi bénh DTD. K&t qua cho thay ty & ngudi
bénh thuéc nhém BTP BTM ((+0,93) + 0,92) c6 gia
tri GG trung binh cao hon so vd&i nhém BT KBTM
((+0,76) = 0,82). Theo mot s6 nghién clu trén thé
gidi thi chi s GG la mot thudc do phan anh trung
thuc va logic bién ching vi mach & ngudi bénh méc
DTD ma cu thé la bién ching tai than. Theo tac gia
Cohen va cong su (2003), tdng 1% GG sé lam tang
nguy chuyén sang giai doan nang hon ctia bénh than
l&n 2,9 1an [2]. O'Viét Nam cling da cé mot s& nghién
clfu vé gia tri clia chi s6 GG trong viéc du doan bénh
ly BTM & nguoi bénh DTD: tac gia Lé Qudc Tudn chira
gia tri trung binh cua khoang tréng glycate hoéa (GG)
tang dan theo céac giai doan mudn ctia BTM (p <0,05)
va theo cadc murc do ACR niéu t&r A1-A3 (p <0,001)
[7]. Tac gia Nguyén Chi Tudng nghién cltu 222 ngudi
bénh DTD tip 2 méi chan doan cho két qua khoang
tréng Glycat hoa trung binh 0 = 1,49 va ty & vi dam
niéu chiém 45,5% [8]. T cac di¥ liéu trén c6 thé thay
dugc chisd GG c6 kha nang co gia tritrong viéc danh
gia murc do suy gidm chirc nang than va tén thuong
cau tric mang loc cau than & ngudi bénh DTD.

5. KET LUAN

Xét nghiém Fructosamin cé gia tri trong viéc phan
anh bién dong dudng mau & nhém ngudi bénh PTD
tip 2 c6 BTM.
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LOI CAM ON

Nhém nghién clru xin tran trong cam on Ban Giam
doc, Hoi dong Pao dirc trong nghién ctu y sinh hoc
va Khoa Hdéa sinh — Bénh vién Noi tiét Trung uong da
hé tro va tao diéu kién thuan lgi trong qua trinh thuc
hién nghién cu nay.
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