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NONG PO FERRITIN HUYET TUONG VA MOI LIEN QUAN
VO'I GLUCOSE MAU LUC BOlI, HbA1c, TINH TRANG KHANG
INSULIN & NGU'O'l BENH DAl THAO DUYONG TiP 2

Nguyén Lé Ha Ly™, Nguyén Minh NGi2, Phan Van Anh?

TOM TAT

Muc tiéu: Khao sat nong dé ferritin huyét tiong va phan tich méi lién quan voi glucose mau ltic doi, HbA1c
va tinh trang khang insulin (danh gia qua chi s6 TyG) & nguwdi bénh dai thao duong tip 2.

Doi twong va phwong phap: Nghién ciru mé té cét ngang co phan tich 130 ngudi bénh déi thao duong
tip 2, diéu tri tai Khoa Noi tiét, Bénh vién Quan y 103, ttr thang 7/2025 dén thang 12/2025.

Két qua: Tudi trung vi cta ngudi bénh la 71 tudi (61,50-76,00). Ba sé ngudi bénh la nam gidi (62,31%),
kiém soét glucose méu kém (glucose > 7,2 mmol/L: 80,77% va HbA1c = 7%: 83,85%). Ferritin huyét tirong
trung vi la 203,30 ng/mL; 50,77% nguoi bénh cé téng ferritin. Nong do ferritin huyét tuong cao hon cé y
nghia théng ké & nhém kiém soét glucse mau ltic doi kem va co khang insulin (p < 0,01) va nhém c6 khang
insulin (p < 0,05). Néng do ferritin huyét tuong cé twong quan thuén véi ndng dé glucose méu lic doéi (r=
0,31; p < 0,01), HbA1c (r = 0,33; p < 0,001) va TyG (r = 0,34; p < 0,001). Phan tich ROC cho thdy néng
doé ferritin huyét twong co gia tri dw bao tinh trang khang insulin & mdre trung binh (AUC = 0,67, KTC95%:
0,55-0,79); tai diém cat 250,1 ng/mL, c6 do nhay 41,1% va do déc hidu 88,9%.

Két luan: Ferritin huyét tuong tang phd bién & nguoi bénh dai thao duong tip 2 va c6 méi lién quan chat
ché voi mure do kiém soat dwong huyét cing nhuw tinh trang khang insulin. Ferritin la chi dau bé tro don
gian, co gia tri ho tro phan tang nguy co khang insulin trong thue hanh Idam sang.

Tir khoa: Ferritin huyét twong, dai thao dwong tip 2, kiém soat dwérng mau, khang insulin.

PLASMA FERRITIN LEVELS AND THEIR ASSOCIATION WITH FASTING PLASMA GLUCOSE,
HBA1C, AND INSULIN RESISTANCE IN PATIENTS WITH TYPE 2 DIABETES MELLITUS

ABSTRACT

Objectives: To evaluate plasma ferritin levels and analyze their association with fasting plasma glucose,
HbA1c, and insulin resistance assessed using the triglyceride—glucose (TyG) index in patients with type 2
diabetes mellitus (T2DM).

Subjects and methods: A cross-sectional descriptive study was conducted on 130 patients with T2DM
treated at the Department of Endocrinology, Military Hospital 103, from July 2025 to December 2025.

Results: The median age was 71 years (61.50-76.00), and 62.31% were male. Poor glycemic control
was observed in 80.77% of patients for fasting plasma glucose (>7.2 mmol/L) and in 83.85% for HbA1c
(27%). The median plasma ferritin level was 203.30 ng/mL, with 50.77% of patients presenting elevated
ferritin levels. Ferritin levels were significantly higher in patients with poor controled fasting glucose and
insulin resistance (p < 0.01) and in those with insulin resistance (p < 0.05). Plasma ferritin showed positive
correlations with fasting plasma glucose (r = 0.31; p < 0.01), HbA1c (r = 0.33; p < 0.001), and the TyG
index (r = 0.34; p < 0.001). Receiver operating characteristic (ROC) analysis demonstrated a moderate
discriminatory ability of ferritin for insulin resistance (AUC = 0.67; 95% CI: 0.55-0.79). At the optimal cutoff
value of 250.1 ng/mL, sensitivity was 41.1% and specificity was 88.9%.

Conclusions: Elevated plasma ferritin is common in patients with T2DM and is significantly associated
with glycemic control and insulin resistance. Ferritin may serve as a simple supplementary biomarker with
potential value in identifying patients at higher risk of insulin resistance in clinical practice.
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1. DAT VAN BE

Dbai thao dwong tip 2 (BTD2) la bénh Ii chuyén
héa man tinh dac trwng b&i tinh trang khang insulin
tién trién va suy gidam chirc nang té bao B tuy, dan
dén tang glucose mau va bién chirng mach mau
nghiém trong - nguyén nhan tt&r vong hang dau &
ngwdi mac bénh PTD2 [1]. Viém man tinh mac
do thap va stress oxy héa la hai co ché trung tam
thic day sw tién trién bénh. Trong do, ferritin huyét
twong khéng chi phdn anh dy trir s&t ma con 1a
protein pha cap nhay cdm véi viém hé théng. Sat
tw do xUc tac phan rng Fenton sinh gbc hydroxyl,
gay ton thwong oxy héa té bao B tuy va réi loan tin
hiéu insulin. Tt d6, lam trdm trong thém tinh trang
khang insulin [2].

Nhiéu nghién ciu qubc té& da ghi nhan mdi
twong quan dwong rd rét gitra ferritin huyét twong
véi glucose mau luc déi, HbA1c va cac chi sb6
khang insulin [3], [4]. Tuy nhién, tai Viét Nam, di
liéu vé ferritin & ngwdi bénh (NB) BDTD2 con rat
han ché, dac biét thiéu phan tich gia tri dw bao
khang insulin [5]. Viéc lam ré méi lién quan nay
cé y nghia thyc tién quan trong trong danh gia
ganh nang rbi loan chuyén héa va hd trg phan
tang nguy co s&m.

Chung t6i thwe hién nghién ciru nay nham khao
sat néng do ferritin huyét twong va phan tich méi
lién quan v&i glucose mau luc doi, HbA1c, tinh trang
khang insulin (theo chi sb triglyceride-glucose -
TyG) & NB DTD2.

2. DOI TUQNG, PHUONG PHAP NGHIEN CU’U
2.1. Béi twong nghién clru

130 NB = 18 tudi, chdn doan xac dinh DTD2
theo tiéu chuan ADA 2025 [1], diéu tri tai Khoa Noi
tiét, Bénh vién Quan y 103, tir thang 7/2025 dén
thang 12/2025.

Loai trir NB thiéu mau (Hb < 120 g/L & nam hodc
< 110 g/L & ni¥); NB nhiém trung hodc viém cép
(CRP > 10 mg/L); NB mé&c bénh gan ndng (ALT/
AST > 3 |an gi6i han trén) hodc méc bénh than man
giai doan 4 tré lén (eGFR < 30 mL/phut/1,73m?);
NB mac bénh ung thw, bénh tw mién; NB lam dung
rwgu hodc dang siv dung thubc anh hwéng chuyén
héa sat; NB khéng déng y tham gia nghién ctru.
2.2. Phwong phap nghién ctru

- Thiét k& nghién ctru: md ta cat ngang cé
phan tich.

- C& méau: chon mau thuan tién (tat ca NB thoa
man tiéu chuan lya chon va khéng vi pham tiéu
chuan loai trir. Téng sé mau lwa chon la 130 NB).
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- Phwong phap thu thap dir liéu: thu thap truc
tiép tir bénh an va phéng van NB tai thoi diém tham
gia nghién ctru.

- Chi tiéu nghién ctru:

+ Thong tin lam sang: tudi, giéi tinh, thoi gian
mac bénh, glucse mau luc déi, kiém soat HbA1c va
khang insulin (TyG).

+ Cén lam sang: glucose mau luc doi (FPG),
HbA1c va ferritin huyét twong.

- Tinh trang khang insulin: xac dinh dwa trén chi
s6 TyG (theo Da Young Lee va cong s [6], tinh
trang khang insulin xac dinh khi TyG = 8,8). Chi sb
TyG tinh theo céng thirc:

triglyceride (mg/dL) x glucose (mg/dL)
5 ]

- Pinh lwvong ferritin badng phwong phap mién
dich héa phat quang dién hoéa trén hé théng
Beckman Coulter DXI800; xac dinh tang ferritin
huyét twong khi ferritin > 250 ng/mL & nam gii
hoac ferritin > 150 ng/mL & ni¥ gidi.

- Dao dc: nghién clu tudn thd tuyén bd
Helsinki va dwgc HOi déng Pao dic Hoc vién
Quan y phé duyét (Quyét dinh s 3470/HDDD ngay
18/07/2025). NB tham gia trén co s& tw nguyén,
ki cam két déng thuan va dwoc bao mat théng tin.
Nhom tac gia cam két tinh trung thwec cla sé liéu va
khdng c6 xung dét lgi ich.

- X li s6 liéu: bang phdn mém SPSS 22.0. Bién
dinh lwgng trinh bay dwéi dang trung binh + dé I1éch
chudn hodc trung vi (IQR). So sanh hai nhém bang
kiém dinh Mann-Whitney U, phan tich twong quan
Spearman. St dung dwdng cong ROC dé danh gia
kha nang dv bao cua ferritin; dién tich dwéi duwdng
cong (AUC) va khoang tin cay 95% dworc tinh toan.
Diém cét téi wu dwoc xac dinh theo chi sé Youden.

TyG = Ln[

3. KET QUA NGHIEN clru
Bang 1. Dac diém chung va tinh trang kiém soat
chuyén héa déi twong nghién ctru

. .z S6NB | Tile
Pac diem (n=130)| (%)
Tudi Trung vi (Q1-Q3) | 71 (61,50-76,00)
. A <60 30 23,08
Nhoém tudi
260 100 76,92
e Nam 81 62,31
Gid&i tinh —
N 49 37,69
Theoi gian <10 nam 55 42,31
mac BTP2 > 10 n&m 75 57,69
Glucose < 7,2 mmol/L 25 19,23
mau luc d6i  |> 7,2 mmol/L 105 |80,77
39



NGHIEN CUU - TRAO PO

S S6NB | Tilé

Dac diem (n = 130) (%)-
Kiém soat |<7,0% 21 16,15
HbA1c >7,0% 109 83,85
Khang insulin TyG < 8,80 18 13,85
(TyG) TyG = 8,80 112 /86,15

Tudi trung vi ctia NB 1a 71 tudi (61,5-76). Chu
yéu NB |a nam gi6i (62,31%), thoi gian méc bénh
> 10 nam (57,69%), glucose mau luc déi > 7,2
mmol/L (80,77%), HbA1c = 7,0% (83,85%), TyG =
8,80 (86,15%).

- Néng dd Ferritin huyét twong & NB DTD2:

= Tang mKhéng tang =

Biéu d6 1. Nong do Ferritin huyét tuong & NB.
Néng do ferritin huyét twong trung vi la 203,30
ng/mL (Q1-Q3: 129,80-370,60), v&i gia tri dao dong
rong tr 17,20 dén 1.377,90 ng/mL. Ti & NB c6 ting
ferritin huyét twong chiém 50,77%.

Bang 2. M6i twong quan gitra ndéng do ferritin huyét twong theo diac diém chung,
tinh trang kiém soat chuyén héa cta déi twong nghién clru

DPic diém Trung vi ferritin (ng/mL) | Khoang tir phan vi (Q1-Q3) P
L <60 511,95 297,20-749,70
Nhom tudi < 0,001
> 60 166,95 117,20-241,80
o Nam gidi 237,70 145,10-464,30
Gidi tinh — 0,012
N gioi 186,80 111,70-237,10
Thoi gian <10 nam 335,50 200,30-565,20 <0.001
méc bénh > 10 n&m 154,60 109,20-237,75 ’
W e < 7,2 mmol/L 150,90 94,60-237,10 0.004
glucose mau | > 7,2 mmol/L 211,80 137,70-441,00 ’
Kiém soat <7,0% 156,10 116,30-237,10
0,056
HbA1c >7,0% 207,00 136,20-431,30
Khang TyG < 8,80 152,50 90,40-237,10
e 0,022
insulin (TyG) | TyG = 8,80 209,10 136,30-421,60

Néng do ferritin huyét twong cao hon rd rét &
NB dwéi 60 tudi (p < 0,01), nam gidi (p < 0,05), va
méac bénh BDTD2 < 10 nadm (p < 0,01); ferritin tang
& nhom kiém soat glucose kém (p < 0,01) va khang
insulin (p < 0,05). V&i HbA1c, nhdm kiém soat kém
(= 7,0%) co ferritin cao hon, nhwng khac biét chua
c6 y nghia théng ké& (p > 0,05).

Bang 3. Méi twong quan giira néng do ferritin
véi glucose, HbA1c va tinh trang khang insulin

Chi sé chuyén héa Hésér p
Glucose mau luc doi 0,31 0,001
Chi sb HbA1c 0,33 < 0,001
Chi sb TyG 0,34 < 0,001

Noéng do ferritin huyét twong twong quan thuan
mirc do trung binh vé&i chi sé TyG (r = 0,34) va
HbA1c (r = 0,33), v&i p < 0,001. Nong dé glucose
mau lic déi cling ghi nhan mdi twong quan thuan
mirc dé yéu véi ferritin (r = 0,31; p < 0,01).
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- Twong quan gitra ndng dd ferritin huyét twong
vGi chi s TyG:

r=034
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Biéu db 2. Tuong quan giika nbng dé ferritin huyét
twong véi chi sé TyG.

Tap chi Y HOC QUAN SU, SO 385 (5-6/2026)



NGHIEN CUU - TRAO PO

Bang 4. Gia tri dw bao tinh trang khang insulin
cua ferritin huyét twong

Théng sé Néng dé ferritin (ng/mL)
AUC 0,67
KTC 95% cua AUC 0,55-0,79
Diém cét (ng/mL) 250,1
D6 nhay (%) 41,1
D6 dic hiéu (%) 88,9
b 0,023

Néng do ferritin huyét twong co gia tri dw bao
mUrc trung binh v&i tinh trang khang insulin theo chi
s6 TyG (AUC = 0,67; KTC95%: 0,55-0,79). O diém
cat 250,1 ng/mL, ndng dd ferritin huyét twong c6 do
nhay thap (41,1%) nhwng dé d&c hiéu cao (88,9%).
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Biéu dé 3. Puong cong ROC cutia néng dé ferritin

huyét tuong trong dw bdo tinh trang khéng insulin.

4, BAN LUAN
4.1, Pac diém chung va ndng do ferritin huyét
twong & NB BDTb2

Két qua nghién ctru thay tudi trung vi ctia NB la
71 tubi (Q1-Q3: 61,5-76,0 tudi). Pa sb NB la nam
gisi (62,31%), c6 thoi gian mac bénh = 10 nadm
(57,69%). Ti 1& kiém soat glucose mau kém rat cao
(glucose mau lac doi > 7,2 mmol/L: 80,77%; HbA1c
> 7,0%: 83,85%: TyG = 8,8: 86,15%). Nhitng d3c
diém nay thwéng gan lién véi tinh trang viém man
tinh mirc do thap kéo dai va réi loan can bang sat
th& phat & nhdm nguy co cao vé bién chirng tim
mach va chuyén héa.

Néng d6 ferritin huyét twong trung vi dat 203,30
ng/mL (Q1-Q3: 129,80-370,60 ng/mL), dao déng
rong (tv 17,20-1.377,90 ng/mL), v&i ti 1€ tang
ferritin huyét twong chiém 50,77%. Két qua nay
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cao hon so v&i nghién ctru clia Bui Thi Héng Chau
va cong su [5] trén 273 NB BTB2 ngoai trd (nam
gi¢i: 139 ng/mL [83-297]; nlr gidi: 112 ng/mL [53-
277]). V&i cac y van quéc té, mirc ndng do ferritin
huyét twong ctia NB BTD2 trong nghién clru nay
cao hon so v&i bao cao clia Huang va cong sy [7]
trén 210 NB DTD2 cao tudi (= 65 tudi) tai Dai Loan
va twong dwong nghién ctu Ién tai Trung Québc
clia Zhang va codng sw [8] (trung vi 227 ng/mL [140-
352] & NB nhém BTD2). Két qua nay ciing phu hop
véi xu hwéng ndng do ferritin huyét twong tang &
nam gi¢i BTD2 tai Han Quéc [3]. Sw chénh léch
nay c6 thé li giai bdi dbi twong nghién ctvu tai Han
Québc [3] 1a NB c6 dd tudi cao hon, ti 1& nam gidi Ién
hon va mirc d6 kiém soat glucose méau kém nghiém
trong hon [7]. Phan tich sau theo cac phan nhom
lai ghi nhan néng doé ferritin huyét twong cao hon
dang k& & nhém NB duéi 60 tudi (511,95 ng/mL),
nhém NB la nam giéi (237,70 ng/mL) va nhdm NB
c6 thdi gian mac bénh < 10 n&m (335,50 ng/mL)
(tAt cd déu vé&i p < 0,001). Sy khac biét mang tinh
nghich 1i vé tudi va thoi gian mac bénh nay goi y
vai trd cla tinh trang qua tai sat chuyén hoa - mot
hién twong thudng biéu hién manh mé va rd rét
hon & giai doan twong déi sém cla tién trinh bénh
Ii, trwdre khi cac tdn thwong thoai hoa co thé do tudi
tac chiém wu thé.

4.2, Lién quan giira noéng do ferritin huyét
twong va glucose mau luc déi, HbA1c va tinh
trang khang insulin

Két qua nghién ciru cho thdy néng do ferritin
huyét twong cao hon cé y nghia théng ké & nhom
NB kiém soat glucose mau kém (p = 0,004) va
nhém NB cé khang insulin (p = 0,022). Phan tich
twong quan Spearman ghi nhan méi twong quan
thuan mdrc dé trung binh v&i glucose mau luc doi
(r=0,31; p<0,01), HbA1c (r = 0,33; p < 0,001) va
manh nhét vé&i chi sé TyG (r = 0,34; p < 0,001). Két
qua nay twong dong véi nghién ciru cta Bui Thi
Héng Chau va cong sv [5] (twong quan glucose
mau ldc doéi voi r = 0,38; twong quan HbA1c voi
r = 0,18) va cac nghién ctru quéc té trén quan thé
ngwdi chau A, Kim va cong sw [3] d& chirng minh
ndng do ferritin huyét twong la yéu té dw bao doc
lap cia HOMA-IR trén quan thé nguéi tredng thanh
Han Quéc. Zhao va cong s [4] bao cao mébi twong
quan duwong doc lap gitra chi sd TyG va ndng do
ferritin huyét twong & NB DTD2, v&i ndng do ferritin
huyét twong tang dan theo phan nhém TyG.

Vé co ché, néng db ferritin huyét twong khong
chi phan anh dw trir sdt ma con 1a protein pha cép
nhay cam véi viem man tinh mirc do thap - dic
trwng trung tam cia DTD2. S&t tw do (NTBI) tham
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gia phan tng Fenton sinh géc hydroxyl (*OH),
gay peroxid héa lipid mang, tén thwong DNA va
apoptosis té bao B tuy; déng thoi, kich hoat NF-kB/
JNK, phosphoryl héa serine IRS-1, (rc ché PI3K-
Akt va gidm biéu hién GLUT4 [2]. Chi sb TyG - mét
chi s6 thay thé dang tin cay cho tinh trang khang
insulin - phan anh tinh trang réi loan chuyén héa
lipid-glucose do dw thiva sét, gidi thich hé sé twong
quan cao nhét véi ferritin trong nghién ctvu nay.

Phan tich ROC cho thdy néng d6 ferritin huyét
twong coé gia tri dw bao & murc trung binh v&i tinh
trang khang insulin theo chi s6 TyG (AUC = 0,67;
95%Cl: 0,55-0,79). Tai diém cét ndng dd ferritin
huyét twong 250,1 ng/mL, d6 dac hiéu dat 88,9%,
du dé nhay khiém tén (41,1%). Nhw vay, néng do
ferritin huyét twong cé vai trd hé tro', nhw chi dau b
tro don gian, chi phi thAp dé xac dinh sém nhém
NB c6 khang insulin néng. Két qua trén twong
déng véi moét s6 nghién cliu ghi nhan méi lién
quan gitra ndng do ferritin huyét twong véi khang
insulin. Nghién ctru cua Liu B.W va cong sw (2015)
trén nguwdi Han khong béo phi cho thdy ndng do
ferritin huyét twong tang cé lién quan véi tinh trang
khang insulin & cac trang thai chuyén hoa glucose
khac nhau [8] F. Yan J.X va c6ng s ghi nhan néng
do ferritin huyét twong cé twong quan thuan véi
HOMA-IR, mét chi sb thwdng dwoc st dung dé
danh gia tinh trang khang insulin & NB BTD2 [9].

Tai Viét Nam, day la mét trong nhirng nghién
clru dau tién vé ndng do ferritin huyét twong va
TyG & NB BDTD2, bé sung dang ké cho cac nghién
ctru md ta trede day.

5. KET LUAN

Néng dé ferritin huyét twong téng cao & 50,77%
ngudi bénh dai thao dwong tip 2 va c6 méi twong
quan thuan ré rét véi néng doé glucose mau, HbA1c
va tinh trang khang insulin. Néng dd ferritin huyét
twong cé gia tri hd tro phan tang nguy co khang
insulin v&i AUC = 0,67 (d6 dac hiéu 88,9% tai
ngwdng 250,1 ng/mL).

Két qua nghién ctru nay goi y cé thé sir dung
ndng do ferritin huyét twong nhw mét chi sé bé tro
trong danh gia mdc do réi loan chuyén héa va tinh
trang khang insulin trén thy'c hanh lam sang.
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