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plasma glucose, and net glycogen synthesis. This insulin resistance necessitates increased insulin secretion to

Pinh nghia dé khang insulin

At a normal plasma insulin level, target tissues are unable to mount a normal coordinated glucose-lowering response
involving suppression of endogenous glucose production, suppression of lipolysis, cellular uptake of available

compensate, so fasting plasma insulin levels increase.
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Figure 1. Insulin signalling in healthy individuals and patients with type 2 diabetes

Lebovitz HE. Exp Clin Endocrinol Diabetes 2001. Rensing et al. Diabetes, Obesity and Metabolism 2011
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Hoi chirng dé khang insulin (Hdi chirng X, HC chuyén héda)

TABLE 1 Table 1 Components of the metabolic syndrome
Syndrome X

. . . Insulin resistance
Resistance to insulin-stimulated glucose uptake

Glucose intolerance Hyperinsulinemia
Hyperinsulinemia o o | Central obesity
Increased very-low-density lipoprotein triglyceride

Decreased high-density lipoprotein cholesterol Increased systolic and diastolic blood pressure

Hypertension Dyslipidemia

Increase in plasma triglycerides
Table 2 Potential causes of insulin resistance Decrease in plasma HDL-cholesterol

An LDL particle pattern shifted to small dense
Genetic abnormalities in insulin action cascade particles (Type B pattern)

Procoagulant state
_ o Increase plasma fibrinogen
Visceral adiposity Increase plasminogen activator inhibitor 1 (PAI-1)

Decreased physical activity Vascular abnormalities
Increase in urinary albumin excretion
Endothelial dysfunction

Fetal malnutrition

Increase in counter-regulatory hormones

Pharmacologic agents| Lo
Hyperuricemia

HOi chitng dé khéng insulin ndng dan theo tudi, hdi du cac yéu td lam tdng nguy co tim mach

‘L U P-OOO81 Reaven GM. Diabetes 1988 Lebovitz HE. Exp Clin Endocrinol Diabetes 2001
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Hau qua cua hoi ching dé khang insulin -
tang insulin mau nhu thé nao?
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HC chuyén héa bao géom nhiéu co ché gay tac hai trén mach mau
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3 vij tri chinh cua dé khang insulin lam tang BH/ BT
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Pé khang insulin: co’ ché bénh sinh nén tang ctia DTP2

Tang Glucose mau
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Bi€n chi’ng mach mau Ién

Bi€n chi’ng mach mau nho

- bDé khang insulin: cé ché nén tang cua PTP2, gay bién chirng man PTb
- Suy giam CN té bao beta tuy: co ché chinh lam tang ducong huyét

Kahn CR. Diabetes 1994
Reaven GM. Diabetes 1998
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Suy giam chuc
nang t€ bao béta:
trung tam tang
DH/DTD

Peé khang insulin:
tang truc ti€p BH

bao béta > xuat
hién BDTD tip 2

va gay suy giam té

Schwarts et al. Diabetes Care 2016
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B—Cell-Centric Construct: Egregious Eleven

The B-Cell is the FINAL COMMON DENOMINATOR of B-Cell Damage
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Hoi chirng dé khang insulin: hdu qua vé chuyén héa

o mssancy V@ DI€N €O tim mach
Environmental factors
m Pé khang insulin c6 thé xudt hién rat sém ti nhitng
=B Bk nam dau cua cudc s6ng (y€u t6 di truyén, mdi trudng)
., v diulselus va tang dan theo tuo6i - gay cac hau qua xau vé
“Pr:f;;:t\)ges” l chuyén hdéa va mach mau

90ing Retinopathy Bhndness
Nephropathy Renal failure Nigro et al. Endocrine Reviews 2006
H . Neuropathy

FIG. 1. Natural history of insulin resistance and type 2 diabetes. VN_G I_ U P_00081



XO VUA PONG MACH LIEN QUAN CHAT CHE HC PE KHANG INSULIN
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BENH CO TIM BTD: VAI TRO CUA HC PE KHANG INSULIN
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SUY TIM PTD: VAI TRO CUA HC PE KHANG INSULIN
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Tang nguy co tim mach theo mi’c do de khang insulin

NC San Antonio Heart Study: danh gia dé khang insulin (bang phucong phap HOMA-IR)
lién quan dén tan suat bénh tim mach ¢ 2.569 nguci khong bi BDTD theo doi trong 8 nam
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Nguy co bénh tim mach tang dan theo mic d6 dé khang insulin: cao nhat (gap 2,5 lan) ¢ nhdm co6
dé khang insulin nang nhat (Q5)

Sau khi diéu chinh da yé&u t6 nguy cd tim mach, nguy cd tim mach van gap 2 Ian so v8i ngudi nhay
cam insulin (Q5 vs Q1)

U P _0008 1 Hanley et al. Diabetes care 2002



Tang nguy co tim mach theo cac thanh to HC de khang insulin

NC Botnia Study (& Phén Lan va Thuy Dién): 4483 ngudi tudi 35-70 (1697 BN BDTD2, 798
bi RLDH, 1988 bi dé khang insulin nhung BH binh thudng), theo doi trung vi 6,9 nam

O

3 -
The metabolic syndrome (WHO) was defined as
presence of at least two of the following risk factors:
o obesity, hypertension, dyslipidemia, or
Re2 microalbuminuria
- 2 -
- MS: metabolic syndrome
ﬁ HTN: hypertension
'E OB: obesity
F”g 1F IR: insulin resistance (highest
e | HOMA quartile)
0 i e
MS Dyslipid- HTN OB |
aemia

Moi thanh phan cua HC chuyén héa ciing nhu dé khang insulin (HOMA-IR) kém theo tdng 1,5 - 2
Ian tin suat bénh tim mach (dac biét HC chuyén héa tang gap 3 Ian)

U P _0008 1 Hanley et al. Diabetes care 2002




Risk Factor Groupings Related to Insulin Resistance and Their
Synergistic Effects on Subclinical Atherosclerosis

This cross-sectional study used baseline data from the Atherosclerosis Risk in Communities Study (ARIC study) on
11,790 adults aged 45-64 years without diagnosed diabetes, treated dyslipidemia, or coronary heart disease. The
objective of this study was to measure interactions among groupings of the features of the insulin resistance syndrome
(IRS) on carotid intimal-medial thickness (IMT).

920

Golden et al. Diabetes 2001
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Do day thanh mach PM canh c6 gop phan cua cac thanh to trong HC dée khang insulin,

tdng theo theo phdi hdp céc thanh t8. Chénh léch cia dd day PM canh (~30%) cé thé giai thich
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Diéu tri de khang insulin ¢
BN DTP2 mang lai Igi ich gi?

Piéu tri de khang insulin ¢ BN
DTDP2 nhu thé nao?

- Kiém soat PH dé dat muc tiéu,
bén virng han - giam BC man
PTP qua kiém soat BH

« Giam cac bién co tim mach qua
giam dé khang insulin

« Giam cac tac dong xau cua HC
dé khang trén cac cd quan dich
khac: gan, budng trung,....

B UP-00081

- Dieu tri khong dung thuoc:
o Ché d0 an
o Hoat ddng thé Iuc
o Giam can ¢ BN qua can/ béo phi
- Dung thuoc:
o Gian ti€p qua giam can: SGLT2i,
GLP-1 RA
o Truc ti€p: Metformin, TZD
(Pioglitazol)
« Han ché hoac tranh dung cac
thuoc tang dé khang insulin:
Corticoid,...




Tang PH/DTDP >kich hoat 4 con dudng >ton
thuong hé thong vong néi mo mach mau

Hyperglycemia
Polyol pathway PKC activation ~ AGEs synthesis ~ Hexosamine pathway

*Expression of chaperones *Activation of JINK
*Activation of NF-kB-Inflammation *Expression of CHOP

sInduction of ERAD *Activation of caspascs VN -G I_ U P-0008 1

Fiorentino et al. Curr Pharm Des. 2013



Cac chat glycat hoa (AGEs) tu tang PH
> ton thuong mach mau

structural
changes of
extracellular
matrix

¥

_ vascular

Katakami N. J Atheroscler Thromb 2018

damage
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¥

Inflammationt
Proliferation?
Extracellular matrixt
etc.
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Hoi chirng chuyén héa hoat héa hé thdng tao ROS >
ton thucona té bao > XVHM

diabetes, hypertension, dyslipidemia, <
obesity, smoking, etc.

l activate Nﬂte

ROS production system ‘ Anti-oxidation system

GPx
Catalase
superoxide dismutase

NAD(P)H oxidase
Xanthine oxidase
Cyclooxygenase
Lipoxygenase
Cyto P450 monooxygenase
etc...

DMA damage
Protein denaturation
/ cell membrane \
. N 7 7 n nr A . degeneration .
Kiém soat cac yéu t6 trong hoi i " cell
Chl;rng Ch UYé‘n héal\trong ,dé \Cé kiém ot redﬂ.x_regu'ated L damage
soat DH = lam cham qua trinh xo ___._Qeneemfmﬂﬂ '
vifa mach mau O @
- Abnormal gene

expression -
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growth factors, antioxidant
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Metformin trong giai doan dau bTD,
chua bién chi'ng man

- Metformin diéu tri co ché nen tang PTP - de khang
insulin:
Kiém soat DH on dinh, 1au dai

Tac dong trén con dudng chuyén hdéa AMPK Igi ich trén co
quan dich va co Igi trén cac yéu t6 nguy cad tim mach
= Dung lau dai = gop phan lam giam cac bién co tim mach

- Cac NC cho thay hiéu qua cua Metformin trén cac bién co
tim mach & BN DTP md&i chan doan hoac chua bién chirng:

o UKPDS
o NC HOME

R VN-GLUP-00081




Pé khang Insulin, Hdi chirng chuyén héa va Metformin

be khéngr Insulin <~ Chdéng dé khang insulin
I

ROi loan PH ROi loan lipid mau Béo phi Tang HA Tang dong
Chong tang Cai thién Giam Trung tinh Giam
DH

Xo vira (+) Huyét khoi

Giam
- Metformin ngoai Igi ich kiém Nguy cc
soat BDH con co Igi ich trén
cac yéu to nguy cd tim mach

VN-GLUP-00081

Tac dung cua metformin



Cac co ché kiém soat duong huyét va bao vé tim mach
cua metformin

Antihyperglycaemic Cardioprotective
mechanisms mechanisms
Skeletal muscle Myocardium
¥ Insulin resistance Altered mitochondrial bioenergetics
Improved microcirculation Altered substrate utilisation
\ ‘ Reduced cardiocyte apoptosis

Adipose tissue

Lipid homeostasis Vasculature

: ol | # Endothelial function
Glucose metabolism A ¥ Coagulability
\ \ ¥ Oxidative stress
¥ Inflammation
Liver ¥ Monocyte adhesion
¥ Gluconeogenesis

¥ Insulin resistance +

o

¥ Neointima formation
\ > ¥ Reduced glyco-oxidation

Gut Gut
# Glucose turnover 7 \ \ Altered microbiome (?)
Altered mlcrobtome Schernthaner et al. Metabolism 2022 VN _G L U P-0008 1




UKPDS 35: lgi ich ctia giam 1% HbA1c

Any Diabetes- All Peripheral
diabetes-related related cause  Myocardial vascular Microvascular Cataract
endpoint death  mortality infarction Stroke disease®  disease extraction

|
LA
I

=10 ~

F=0.035

_15 L
P<0.0001 P<0.0001

=20

_pc ] P<0.0001 P<0.0001 F<0.0001

corresponding to a 1% fall in HbA,,

Percentage reduction in relative risk

F<0.0001

—45 o *Lower extremity amputation or
fatal peripheral vascular disease

F<0.0001

=51

Any reduction in HbAlc is likely to reduce the risk of complications, with the lowest risk
being in those with HbA1c values in the normal range (<6.0%)

VN _G L U P _0008 1 Adapted from Stratton IM, et al. UKPDS 35. Br Med J 2000; 321:405-412.




METFORMIN: Hiéu qua cao giam PH trong nhom thuoc uong

Céc thude (" Metformin ) e ché DPP-4 TZDs Insulin
diéu tri DTD Sulfonylureas Glinides . i Dong van GLP-1
- Uc ché SGLT2
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« Metformin giGp kiém soat PH bén virng trong tat ca cac giai doan DT
e SU giam hiéu qua theo thdi gian tuy muic d6 suy giam CN té bao béta

e Insulin hiéu qua kém daéi vaGi: BN dé khang insulin, khong c6 Metformin va thubc
ha DH khac

m_ U P_00081 Nathan DM. N Engl J Med. 2007;356:437-40 and Nathan et al. Diabetes Care. 2009;32:193-203




Metformin can dwo'c duy tri tat ca giai doan DTD2

Years from _qp -5 0 ; 5 15
diagnosis Onset  Diagnosi |

B-Cell function !

Insulin resistance |
Insulin secretion

Postprandial glucose

Fasting glucose ' . ' —y
e 4 Microvascular complications

Macrovascular complications

Prediabetes Type 2 diabetes

Metformin can dwoc
kKh&i tri sém va duy tri
su6t trong qua trinh
diéu tri (trtr khi CCP
hoac khong dung nap)
- diéu tri co ché dé
khang insulin:

» On dinh BH

» Duy tri can nang

» Loi ich tim mach

VN _G | U P'00081 Overweight — Obesity




Metformin adherence and the risk of cardiovascular

disease: a population-based cohort study

Design: We designed the study by comparing the incident rate of CVD events in patients with T2DM who
received metformin continually and who ceased metformin during 2002-2014.

Methods: Medical information was obtained from the National Health Insurance Research Database, and
patients with T2DM receiving second-line antiglycemic agents were categorized into metformin-adherent
and nonadherent groups according to prescription claims. The study outcomes were the incidence of CVD
hospitalization, including stroke and myocardial infarction (Ml).

Results: A total of 31,384 patients with T2DM constituted the metformin-adherent group and were 1:1
matched to nonadherent patients. The mean follow-up period was 5.241+2.78 years for the adherent group
and 5.04+2.65 years for the nonadherent group. Metformin adherence was associated with a lower risk of
hospitalization due to stroke [adjusted hazard ratio (aHR)=0.51, 95% Cl: 0.43-0.59, p<0.001, and Ml
(aHR=0.47, 95% Cl: 0.43—-0.53, p<0.001). Our subgroup analysis revealed that the protective effect on stroke
and Ml hospitalization persisted in metformin adherent patients, both sexes, patients aged <65 or >65
years and patients with or without concurrent insulin treatment.

Conclusions: This study revealed that metformin adherence in patients with T2DM who required a first-
line treatment may reduce the risk of subsequent CVD. Despite the availability of numerous novel
antiglycemic agents, metformin adherence by patients who require a combination of antiglycemic agents

provides an additional benefit of CVD protection. YU et al. Ther Ady Chronic Dis 2023

VN-GLUP-00081
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To minimize the confounding of underlying diseases, we excluded patients who had a history of stroke hospitalization, dementia, Parkinson’s
disease, polyneuropathy, retinal disease, or vascular events such as Ml and peripheral arterial occlusion disease before the index date.

Patients who died within 1 year of follow-up were also excluded. \/N_GLLLLP_QQQ8




Metformnn

Protective effects of metformin in various cardiovascular diseases:

Clinical evidence and AMPK-dependent mechanisms

Metformin
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Metformin lam giam khoi ludgng that trai qua nhiéu co cheé

Metformin
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Metformin va suy tim - Cac co ché hap li

1/. Hoat héa AMPK - tang san xuat nitric oxide (NO):

» Cai thién chdc nang n6éi mdé va bao ton phan suat tdng mau cua
that trai

» Giam chét theo chuong trinh

2/. Tang sd lueng chat van chuyén GLUT 1 va GLUT 4:

> Tang su dung glucose

> Phuc hoi oxy hda glucose = cai thién cung cap nang lugng cd tim
va uc ché qua trinh oxi hoa AB tu do

3/. Giam xo hoda tim

Papanas N. Expert Opin Pharmacother 2012;13:1-8
B UP-00081




Nghién cifu UKPDS (The United Kingdom Prospective Diabetes Study):

Nghién clru tién ciru ve DTD tai
Anh Quoc (1977-1997)

23 trung tam nghién ctru
« 5102 bénh nhan
« Theo doi:
v Toi da 30 nam
v Trung vi 17,7 nam
«  Poi twong bénh nhan: m&i mac PTD tip 2

IR UP-00081



Nghién cdu UKPDS: METFORMIN trong nghién cifu 20 nam

UKPDS 34. Lancet 1998; 352: 854-65
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Ti lé tir vong (1000 bénh nh

0

‘U P'OOO81 Sulfonylureas

Tw vong lién quan BDTD

{ p=0.017 \

| NS |

Giam
42%

. Insulin .
Lifestyle Metformin

)

an - nam

A

Ti lé t» vong (1000 bénh nh
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T vong do moi nguyén nhan

{

p=0.011 \

{

NS |/ p=0.021 |

Giam
36%

Lifestyle

Insulin :
or Metformin

Sulfonylureas



NC UKPDS (UKPDS 80)
METFORMIN theo doi tiép tuc sau 10 n

<

am (sau 30 nam)

Td vong lién quan BTD
1.0-
- | P=0.01 Conventional @
o 0.2 therapy
i | 21%
= 0.6
= o
-
o 044 _
5 - Metformin
O
o 0.24
r i
00 | | | | |
0 5 10 15 20 25
Years since Randomization
No. at Risk
Conventional therapy 411 333 255 132 45 2
Metformin 342 300 236 144 Y 7

Td vong do moi NN
1.0-

0.8+

0.6

0.4

0.2+

Proportion with Event

0.0
Q

No. at Risk

Conventional therapy 411
342

Metformin

| P=0.002

Conventional
therapy

15 20 25
Years since Randomization
387 345 246 116 7
328 296 239 124 11

IR UP-00081

Holman RR, et al. UKPDS 80. N Engl J Med. 2008;359:1577-1589




NC UKPDS (UKPDS 80)
METFORMIN theo doi tiép tuc sau 10 nam (sau 30 nam)

c.l

NhoOi mau cg tim
1.0-
- | P=0.005
5 0.8
LI:: .
S 06-
E 0T Conventional
c i therapy @
L2 044 33%
+
S _
S 024
A _
0.0+ l l I l |
0 5 10 15 20 25
Years since Randomization
No. at Risl
Conventional therapy 411 360 311 213 95 4
Metformin 347 317 274 214 106 16

mN G L U P 00081 Holman RR, et al. UKPDS 80. N Engl J Med. 2008;359:1577-1589



Nghién ctru UKPDS: hiéu qua Iau dai cia METFORMIN

Theu doi sau N/C

nnnnnnnn

N/C UKPDS
1977 - 1997

Tt R e e e e

v Nhoi méau co tim \/
\?V \/

[Glam bi&n chirna tim mﬂggﬂ Van duy tri

UKPDS 34. Lancet 1998; 352: 854-65/
UKPDS 80. NEJM 2008; 359: 1577-89

& tana ti 1& séna con Giam blén chirna tim mach
& ta ang ti file sﬁng con

Duy tri giam bién c6 tim mach lau dai cia Metformin cé y nghia vs placebo du
HbA1c khong khac biét: hiéu qua cla ky (rc chuyén hoa tir KS DH tét trudc dé hay do
hiéu qua chong dé khang insulin cia Metformin? VN-GL UP-00081




Hyperinsulinemia: the Outcome of its Metabolic Effects (HOME)

Tahle 2. Baseline Characteristics of the Patients
x . A N A e ; S 5 (Intention-to-Treat Sample)®
A A , A . P . Metformin
* 390 benh nhan DPTD tip 2 dieu tri vai insulin Platebo . Hydruchorde
rou rou
« Thém vao phac d6: Metformin 850mg 1-3 S (=194 (n-=19)
" . o emography
la n/ngay hoac placebo Men/women 97/57 81/115
" Age, mean (SD), y 59 (11) 64 (10)
. . ~ . \ o Currently smoking 59 (30) 38 (19)
e ThOi gian theo doi tru ng binh: 4,3 nam Duration of type 2 diabetes mellitus, y 12 (8) 14(9)
Duration of insulin treatment, y 6 (6) 7 (8)
— 2= 4 4 . Concomitant medication
 Tieu chi chinh: Lipid-lowering drugs, No. (%) 31 (16) 32 (16)
, \ DA A , , BP-lowering drugs, No. (%) 75 (39) 93 (47)
Tu vong va Bien co MM Ion + MM nho Metabolic variables
Weight, ko 87 (15) 85 (16)
1A 4 . BMI 30 (5) 30 (5)
n Tleu Chl phl:l' Waist-to-hip ratio
, . A A , , Men 1.03 (0.1) 1.02 (0.1)
Waomen 0.93 (0.1) 0.92 (0.1)
TLr von g va Blen co M M ldn ! M M n h 0 Plasma HbA, level, % 79(1.2) 7.9(1.2)
1A A Prior macrovascular
rleng Ie and microvascular disease
Eardimﬂascular history 0.92 :;1.3} 1.17 {1_4}
‘ L U P_OOO8 1 Kooy et al. Arch Int Med 2009; 169: 616-625 Diabetic polyneuropathy score 7.51 (5.4) 8.36 (6.3)




Hyperinsulinemia: the Outcome of its Metabolic Effects (HOME)

Két luan:

« Metformin co Igi trén bi€én co MM IGn
(tiéu chi phu) véi HR= 0.61 (95% CI,
0.40-0.94: p=0.02)

« Nhdm metformin Igi ich chuyén héa
vs placebo (p<0,001):

o Giam 3,0 kg
o Giam HbA1c 0,4%
o Giam ~ 20 UI insulin

L U P_00081 Kooy et al. Arch Int Med 2009; 169: 616-625
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Metformin trong giai doan PTP2 da c6 bién chirng tim mach

< SU dung metformin trong giai doan nay:
- Diéu tri cog ché de khang insulin:
Giup kiém soat BH 6n dinh haon
Lgi ich tu giam dé khang insulin
= Ca 2 gop phan lam giam cac bién co tim mach

* Metfomin lam giam cac bién co6 tim mach:
o Qua nhiéu co ché tac dong (da trinh bay)
o Ching minh qua cac NC

< Két hdp cac thuoc ha PH khac da dudgc chi’ng minh Igi ich tim
mach: GLP-1, SGLT2i - tang kha nang giam BC tim mach

IR/\-GL UP-00081




METFORMIN: Giam tu vong ¢ BN DTP2 c6 bénh ly tim mach*

10
c 8 - 36%
© ( ;
— Nhdém s dung
g 6 - metformin 6.3%
o p< 0.0001
:
.B 4
s
a 2
®
1- O ! ! ! |
0 6 12 18 24

Thdi gian theo doi (thang)

(*) Bénh DMV, bénh mach mau ndo hoac bénh dong mach ngoai bién

m L U P 0008 1 Rousell et al. Arch Intern Med. 2010;170:1892-1899




METFORMIN: Giam tu vong ¢ BN PTP2 khi phan tich dudi nhém
> 65 tudi, suy tim, eGFR 30-60 ml/phut

Metformin Use Adjusted HR PValue for
feg Mo (35% CI) F\alue Interaction
Overzll Population 341/7397 928/12158 0.76 (0.65-0.89) <.001 ’—
SEX
Male 243/4845 §17/7954 0.82 (0.68-0.89) ul I
Female 98/2548 312/4185 0,66 (0.49-0.88) 005 | ——
Ae, v )
40-85 78/2087 176/3850 0,63 (0.45-0.89) 008 7 —
>65-80 191/3781 532/8768 0.77 (0.62-0.95) 02 07 ——
>80 71/548 220/1492 0.92 (0.66-1.28) 81
CHF
No 221/6002 488/9120 0.80 (0.66-0.98) 03 ] B
Yes 116/1220 HOPT90 069 (0.54-0.90) oos | e
eGFR, mL/min/1.73 m?
(<30 14/118 30/455 1,06 (0.47-2.38) 89
30-< 60 86/1572 136/3388 0,64 (0.48-0.86) 003 13 I
<60 188/4442 979/6328 0.89 (0.71-1.11) | ——

‘ Rousell et al. Arch Intern Med. 2010;170:1892-1899



METFORMIN: Cai thién bién co tim mach ¢ BN BDTP co6 bénh than man

| Trial to Reduce Cardiovascular Events with Aranesp (darbepoeitin-alfa) Therapy (TREAT Trial) |

All Cause Mortality CV Death
0.5 4 o 0.5 -
HR 0.49 (95% CI 0.36-0.69) HR 0.49 (95% CI 0.32-0.74)
0.4 P<0.001 0.4 - P=0.003
Non-usgr. 0.3 0.3 -
metformin:
insulin, SU, Mon-User % Mon-User
TZD, DPP-4i 0.2- 0.2- '
0.1 0.1
Metformin Metformin
0.0 0.0
1 T T 1 T T T T | T
0 1 2 3 4 0 1 2 3 4
Years since randomization Years since randomization
MNumbers at nsk Mumbers at risk Mumbers at nsk
Non-Usar 508 467 341 144 37 Nan-User 508 467 341 144 a7
Metformin S08 480 345 154 24 Metformin S08 480 345 159 34

}Conclusions: Metformin may be safer for use in CKD than previously considered and may
. lower the risk of death and cardiovascular events in individuals with stage 3 CKD.

L U P_0008 1 Charytan et al. Diabetes Obes Metab. 2019;21:1199-1208




" eGFR<30 ' . Stop metformin;do notinitiate metformin

No

eGFR = 60 eGFR 45-59 eGFR 30-44

Immediate release:
« Initial 500 mg or 850 mg once daily
- Titrate upwards by 500 mg/d or 850 mg/d

7da il maxi dose | ~ =
ST Initiate at half thedose | Kh@i dau 12 liéu
> initiati and titrate upwards to ) >
Bl 5 half of maximum Metformin &
' Extended release: ISCOMNIgeE doss bénh nhan cé
METFORMIN +If Gl side effects from immediate release -
TRON BI%N H + Initial 500 mg daily eGFR 30-44
« Titrate upwards by 500 mg/d every 7 days ”
OI\ G - until maximum dose mI/PhUt
THAN MAN
Monitor /
vitamin B12 Annually if on metformin for more than 4 years or at risk of vitamin B12 deficiency
Monitor o Y '
kidney At least annually At least every 3-6 months
function
eGFR = 60 eGFR 45-59 eGFR 30-44
Subsequent Continue Continue same dose. Halve the dose
dose adjustment same dose Consider dose reduction in

VN_GLUP_OOOSl certain conditions (see text)



SU DUNG METFORMIN TRONG PIEU TRI DTD THEO ADA 2023

* Metformin is effective and safe, is inexpensive, and may reduce risk of cardiovascular
events and death

« Compared with sulfonylureas, metformin as first-line therapy has beneficial effects on
A1C, weight, and cardiovascular mortality

 Metformin should be continued upon initiation of insulin therapy (unless
contraindicated or not tolerated) for ongoing glycemic and metabolic
benefits. A

 The drug is cleared by renal filtration, and very high circulating levels (e.g., as a
result of overdose or acute renal failure) have been associated with lactic acidosis.
However, the occurrence of this complication is now known to be very rare, and
metformin may be safely used in people with reduced estimated glomerular filtration
rates (eGFR); the FDA has revised the label for metformin to reflect its safety
in people with eGFR =230 mL/min/1.73 m?

Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes—2023. Diabetes Care 2023;46(Suppl. 1):5140-S157

VN-GLUP-00081



METFORMIN: Cai thién song con ¢ BN BDTP can thiép mach vanh

| PRESTO (Prevention of Restenosis with Tranilast and its Outcomes) Trial: retrospective analysis |

¢ Nhom Metformin: n=887
 Nhom diéu tri khac (insulin va/hoac SU): n=1.110

o> 1.0 * Theo do6i 9 thang

c

(@) —_
o 2 Phan tich Kaplan - Meier:
o= OR 0.75 (95% CI:0.57-0.91)
£°% 0.9 p=0.005
—
Q -
o2 _
e Z 0.8- Metformin
£z .
= E KET cuC
2§ E 0.7 Metformin  Diéu tri khac
@S T vong 1% 3%
',Z'% 0.6 NMCT 1% 3%

8 Tai tugi mdu  20% 22%

~ 0.5 ; . . . .

0 50 100 150 200 250

Thgi gian theo doi (ngay)

Kao et al. Am ] Cardiol 2004; 93:1347-50
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—
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METFORMIN: Giam tu vong TM & BN BDTP2 md&i chan doan c6 suy tim
Nghién cifu PROSPECTIVE (9 nam)

A B Metiormin
100 1 Log Rank: 10.767 a0 O Hon mesormin
p < 0.001
£
: g
_ 823 @ 19%
& g 2 1
3 C6 METFORMIN -
2 iy
> 641 16 .
2 8 15% L
2 i 10 I .
5 461 : = 22%__]
£ Fae g W g
5 -* o
O .
281 .
Ty 0 . . -
Metformin therapy 1&,_ All canse Cardic-vascular Hospitalization Rate
M Yes = Mortality Rate Morialty Rate
104 N
'I'H ° : | : : Hates are during follow-up ameng propensity-matched patients with heant failure and
0 25 50 75 100 new-onsel dinbedss melis.
" P 00 for all couse morality snd for cerdiovasoular mortality of therspy with
Follow-up, months Metormin vs Mon thesopy with metformin.
No. at risk
Merformin therapy, yes 592 474 291 206 213 Fg 2. Age- and sex-sdjusted rates of mortality and hes pitalization among patie nis
Metlormin therapy, no 592 390 266 161 77 il (th heeart Tl ure snad new-onget dishetes mellitud, by Geerapy with metiomin

Conclusion: Metformin therapy is associated with a reduced mortality of heart failure patients with new-
onset diabetes mellitus, mainly due to a decreased cardiovascular mortality, and with a lower hospitalization

rate. Nevertheless, CMet was not associated with an improved prognosis of HF patients with a mean
HbAlc =<7.0%.

G L U P_00081 Romero SP. Int J Cardiol 2011; doi 10.1016/j.ijcard2011.10.141




Effect of metformin on all-cause and cardiovascular mortality in patients
with coronary artery diseases: a systematic review and an updated meta-analysis

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Evans 2006 -0.5276 0.1857 0.7%  0.58[0.41, 0.85] 4
Johnson 2005 -0.1885 0.0933 3.0% 0.82 [0.68, 0.98]
Liu 2016 -0.1393 0.3364 02% 0.87 [0.45, 1.68] * ’
Preiss 1.1217 1.6415 0.0% 3.07 [0.12, 76.63] 4 »
Rachmani 2002 -0.0305 0.2284 0.5% 0.87[0.62, 1.52]
Raee 2017 -2.1203 0.8698 0.0% 0.12[0.02,0.68) *—
Retwinski 2018 -0.1744 00217 54.8% 0.84 [0.80, 0.88] L u
Romero 2013 -0.2485 0.0269 35.7% 0.78[0.74, 0.82] —
Schramm 2011 -0.2231 0.0755 4.5%  0.80 [0.69, 0.93] -
Shah 2010 -0.2231 0.3324 0.2% 0.80[0.42, 1.53] \ "
Sillars 2010 -0.4005 0.2893 0.3% 0.67[0.38,1.18] *
Total (95% Cl) 100.0% 0.81 [0.79, 0.84] 4
Heterogeneity: Chi? = 14.25, df = 10 (P = 0.16); I* = 30% ‘ ’ ‘ |
Test fﬂ?wertgll effect: Z=12.88 (P *-:{D.DDDU'I]:: 0.7 0.85 . 1 1.2 . 1.3
Metformin no-Metformin
Fig. 2 Forest plot of hazarg ratio of cardiovascular mortality among patients with metformin therapy vs no-metformin therapy

.4 A

Metformin lam giam 19% (p<0,0001) t& vong tim mach so vGi nhom khdong dung metformin

Han et al. Cardiovasc Diabetol. 2019;18:96
R 1| UP-00081



Effect of metformin on all-cause and cardiovascular mortality in patients
with coronary artery diseases: a systematic review and an updated meta-analysis

b Hazard Ratio Hazard Ratio
_Study or Subgroup  loa[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Abualsuod 2015 -0.0305 03381 54% 0.97[0.50, 1.88] 1
Hartman 2017 1.0919 11547  0.5% 2.98[0.31, 28.65]
Jong 2019 -1.6094 1.0818 0.5% 0.20[0.02, 1.67]
Schramm 2011 02469 00815 936% 0.78[0.67,092) O
Total (95% CI) 100.0% 0.79 [0.68, 0.92] "
Heterogeneity: Chi* = 3.32, df = 3 (P = 0.34); IF = 10% ﬂ.:uﬁ ﬂ ) 1 5 :z:n
Test for overall effect Z = 3.00 (P = 0.003) Favours [Metformin] Favours [no-Metformin]

Figure 3b. Forest plot of hazard ratio of all-cause mortality among patients with MI at baseline, metformin therapy vs
no-metformin therapy

Metformin lam giam 21% (p=0,003) t&d vong moi nguyén nhan & BN co

tién st NMCT so véi nhdm khong dung metformin
‘G L U P-00081 Han et al. Cardiovasc Diabetol.
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Effect of metformin on all-cause and cardiovascular mortality in patients
with coronary artery diseases: a systematic review and an updated meta-analysis

IR 1 UP-00081

C

—Study or Subgroup  log[Hazard Ratio]
Facila 2017 -0.3857 01272  2.0%
Romero 2013 -0.1625 0.0183 95.8%
Roussel 2010 03711 01251 2.0%
Shah 2010 -0.2357 0.401 0.2%

Total (95% CI) 100.0%
Heterogeneity: Chi® = 5.65,df =3 (P=0.13); F=47%
Test for overall effect: Z =9.57 (P < 0.00001)

Hazard Ratio

SE Weight IV, Fixed, 35% CI

0.68 [0.53, 0.87]
0.85 [0.82, 0.88]
0.69 [0.54, 0.88]
0.79[0.36, 1.73]

0.84 [0.81, 0.87]

Hazard Ratio

IV, Fixed, 95% Cl

¢

0.5 0.7 1 1.5 2
Favours [Metformin] Favours [no-Metformin]

Figure 3c. Forest plot of hazard ratio of all-cause mortality among patients with HF at baseline, metformin therapy

vs no-metformin therapy

Nhom metformin lam giam 16% (p<0,0001) nguy co tud vong moi
nguyén nhan éd nhom BN bi suy tim so vGi nhom khong dung Metformin

Han et al. Cardiovasc Diabetol. 2019:18:96



METFORMIN: Lua chon diéu tri budgc 1 BTP tip 2 trong tat ca cac khuyén cao
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USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIOURS: DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT {DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

Goal: Cardieeenal Risk Reduction in High-Risk Patients with Type 2 Diabetdes |l addition 1o comprehessive OV risk maragement|*

+ASCYD +indicators of high risk +HF +LKD

Diafinad differntly acrass aliF& = & mlimin per 1.73 m' OR
CHOT: it i included albuminuria [ACK = 30 mp!mmol
intdwichzls with establisked {3mg'glh. These messoremests
C¥D (eg M, slrake, amy may vary oeer lime: thus, a repeat

revascularisation proceduee, mzasum & required (o document CED
Variably mcleded: canditions

such a5 iensient ichaemic
attach, unstable aging.
amulation. sprplemalic
or asymplomalic corenary
wrlery disease.

While dafisitiars varg mast
comprise = 55 years of age
wilh Twa o mons adddional
risk laciors fincleding abesiy,
hyperiersion, smoking

dysligidasmia ar slbumimnia)

Curresd ar prior
Simpipmes
of HF wilth

documenied

HFEF or BFpEF

+CKD [on maximally tolerated dose
of ACEI/ARB)

- PREFERABLY

with groven SBLTZ* with primary evidence of

HF Besalit reducing OXD i

+ASCVVindicatars of High Risk e, g L progression
— - lse SELTE in peogle with an elFA = 30 mli

min per 1.7 w; once inbiated shaeld be
canhiniiad unlil dalyss or ransglaskation

GLP-1 A with preven CVD beaelit il
SELTT nal lolerated ar cenlraindcaled

pogulalion

GLP-1 BA* with proves [Ralbasll 55115 wilh preven
CVD beselit = CVD benelit

I b, abvove target, Tor patieats
o 55T, consider incerparating a
» For patianis on a GLP=1 A4 considar adéng SE0TE with GLP-1 RA or vica wersa
pravan CY¥D benedit or vice varsa

= T

Eaal: Achievement and Maintenance of Blycaemic and Weight Management Gaals

[ If additianal cariarenal risk redwction or glycaemic lowering needed

Consensus ADA-EASD 9/2022. Davies et al. Diabetes care 2022

nkpndant of hackground esa of metlimin | & song
TRCETITENELn b warmaniee dor propls wilh OV and 3 ssscker iecomimencation fer hees with nobcaiors af bigh O sk, Merseser, 3 higher atedile nsh reguction aed fes ks rumbers nesskd 1o treal

are sen at higher lrvels of beseding risk and shoeld be tactored intn the s3amd decision -making process. Sew Sead for delals; & Lew-dase TR may be beer elasted and similarky etiective; § Far SELTH, O

renal pulcames feals cemgesicalg e eHicagy in redecing the risk of compesde MACE. CY death. all-cavse moralitg M, BHF and reaal sslcomes in indiduals with T30 wif estaalished fugh risk of DI
V N _ ( ; Lmtlj pge |Tmrg-:u'rqmin WALE, [¥ death, al-cause mortality, M, straie ane renal evdpuints:in indals wita T2 wifh estaished igh risk af (VL

Glycaemic Management: Choose Achievemesl and Maistenance of
approaches thai previde the Weight Management Goals:
efficacy Io achieve goals: [ el indiridualiced waight ssamagemment goals ]
Meticemin 0& Agent|s] iscluding
COMBINATION taarapy that ;_mudt et " Wntesive evid
afiaguata EFFICACY te achieva il-l"'h —
and malntain treatment paals -
tharsmyleating patiams! weight management
Cansider avpidence ol yppaghpeeamia a plyseal aclivty P rETme
grieeily in high-risk indivduals
] . Consider medication || Censider metabolic
In gesaral, higher efficacy appmachas Yor woight loss Surgery
have grealer likelioed of achiesing
glycaomic goals When choosing glucoss=lowering therapies
Etficacy far ghocose lowering Consider regimes with high-1o-very-high dual
Very High: glucasa and waighi afficacy
Dulaglutide (high dose],
Semaglutide. Tirnepatide |
Insulin Efficacy for weighl loss
Cembination Oral, Combinatian Wery High:
lajectable (ELP-1 RAfinsulin} Samaglutide, Tirzepatide
High. High:
GLF-1 RA (mal listed aboee], Meliarmin, Delaglutide, Lirsglulide
SETE, Salfanylurea, TZD Inlzrmediabe;
Intermedizte: GLP-18A {rat listed abovel, SELTH
OPP-4i Mewdral:
l DFP-&i, Metfarmin
If WA, abave Larget ]
Identify harriars in goals;

* [Comsidar DSMES raferral bo support self-efficacy in achisvement of poals
= Comsider tachnology (2.9. diagnest: CEM) bo identity Therspeutic gaps and tailr thergy
= Meslily s address SO0H that impect oa schisvement af goals




USE OF GLUCOSE

4

Kiém soat DH dat muc
tiéu va
kiém soat DH:
Metformin van la diéu
tri nén tang va duogc
x€p vao hiéu qua CAO
trong kiém soat (cung
TZD)

duy tri hiéu qua -

Consensus ADA-EASD 9/2022. Davies et al. Diabetes care 2022

renal culcames eials cemansteate fier eticacy in redecing 1he risk of compesie MACE

V N - G L UPE@@@ efficacy in seducing cornpusite MACE, CF death,

Glycaemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin O/ Agentis] including
COMBINATION therapy that provide
adequate EFFICALCY to achieve
and maintain treatment goals

Consider avoidance of hypoglycaemia a
priarity in high-risk individuals

In general. higher efficacy approaches
have greater lakelthood of achieving
glycaemic goals
Efficacy for glucese lowering
Very High:

Dulaglutide (high dosel.
Semaglutide, Tirzepatide

Insulin

Combination Dral, Combination
Injectable {GLP-1 RA/Insulin)

GLP=1 RA [not Listed abovel, Metformin,

SGLT 24, Sulfonylurea, TZD

Intermediate:
DPP-4i

l

Achievement and Maintenance of
Weight Management Goals:

a&t individualised weight management goals

General lifestyle advice: Intensive evidence-
medical nutritian based struciured

therapyieating patterns/ weight management
phyysical activity programme

Consider metahaolic
surgery

Consider medication
for weight loss

When choosing glucose-lowering therapies:

Congider regimen with high-lo-very-high dual
glucose and weight efficacy

Efficacy far weight loss
Very High:
semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-TRA (not listed above), SGLT2i

Neuwtral:
DPP-&i, Mefformin

¥

—

If HbA,_abave target
|




Ti lIé Metformin (%) dwoc st dung trong cac CVOTs

I DPP-4 inhibitor SGLT2 inhibitor || GLP-1 receptor agonist
81.6

I

SAVOR- EXAMINE 2 TECOS CARMELI CAROLINA> EMPA REG CANVAS DECLARE CREDENCE ° ELIXA LEADE SUSTAIN-6 12 EXSCEL REWIND 14
6 7 8
TIMll 53 3 NA 4 OUTCOME PROGRAM 7 TIMI 58 10 R 11 13
1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Green JB et al. N Engl J Med 2015;373:232; 4. Rosenstock J et al. JAMA 2019;321:69; 5. Marx N et al. Diab Vasc
Dis Res 2015;12:164; 6. Zinman B et al. N Engl J Med 2015;373:2117;7. Neal B et al. N Engl J Med 2017; 8. Wiviott SD et al. N Engl J Med 2019;380:347 ; 9. Perkovic V et al. N Engl J Med 2019; 10. Pfeffer MA et al.
N Engl J Med 2015;373:2247; 11. Marso SP et al. N Engl J Med 2016;375:311; 12. Marso SP et al. N Engl J Med 2016;375:1834; 13. Holman RR et al. N Engl J Med 2017;377:1228; 14. Gerstein H et al. Diabetes
Obesity Metab 2018;20:42
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Lgi ich tim mach va Igi ich khac cua Metformin so vdi cac thuoc khac

. Glucose- . .
Prc;gi;'rg;?;nn ASCVD Heart failure lowering Hypnqsliv(c-amla mﬂz Cost
efficacy n
Metformin Meutral Pumntlﬂl Poential
benefit
GLP-1 receptor Potential Hiah
agonists benefit J
L Potential risk®
DPP-4 inhibitors Meutral Neutral Intermediate High
(saxagliptin) g
ngh (analogs)
Insulin MNeutral MNeutral High Gain
Sulfonylureas Neutra Neutra Neutra ——
Potential
Thiazolidinediones Meutral benefit Increased risk Gain
(pioglitazone)
a-Glucosidase
i hibitors Neutral Neutral Intermediate
Neutral Potential risk or high cost to patient
Potential benefit or intermediate glucose-lowering efficacy - Increased risk for adverse effects

- Benefit (organ protection, high efficacy, low hypoglycemia risk, weight loss, or low cost)
Pe-Boer-etat—Drabetescare—2622—
-UUVo 1




Metformin va nhiém toan lactic (LA: Lactic acidosis)

Pé quy két nhiém toan lactic do metformin can dwa vao nong d6 metformin trong mau
hodc danh gia 1dAm sang cac bénh phdi hop gay nhiém toan lactic

LAMT: lactic acidosis in metformin therapy

MULA: metformin-unrelated lactic acidosis (nhiém toan latic khdng lién
guan metformin)

MALA: metformin-associated lactic acidosis (nhiém toan lactic kém theo
metformin) ' -[ Yes ]_ [ [(Met] 2.5-5 mg/! || MULA-MALA |
MILA: metformin-induced lactic acidosis (nhiém toan lactic do metformin . /N /

[—] [ Met] =5 mg/| MALA
-| Yes Diseases ]— '[ [ ] &/ .'-".

[Met] >5 mg/l | maLA-mILA

[ Lactate 2 5 [ Metformin ]_ - m J
pH < 7.35 assay . . N
[Met] >>5 mg/l > MILA

b o

L[ no Lactic acidosis in metformin-treated patients (LAMT) : )
description of the clinical setting; estimation of the risk/extent of

metformin accumulation (see above).

] ,
[Met] 0-2.5 mg/l |» MULA
L. r -

Lalau et al. Diabetes Obes Metab. 2017
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Metformin va nhiém toan lactic (LA: Lactic acidosis)
The conventional — The new paradigm <4ssssssssmm) The respective roles

view [} of diseases and metformin
[Met] unknow [Met] known
LAMT: lactic acidosis in metformin therapy l | | | | l
MULA: metformin-unrelated lactic acidosis '
MALA: metformin-associated lactic v_
acidosis Disease ~ Acausal role |
MILA: metformin-induced lactic acidosis m,,,o,,,m,m(m, g | CRIINC RIS |
Trén thuc hanh LS: nhiém T Disese —
toan latic @ BN DTD dung +highlMet]  orMALA?
. \ ? n Disease + LA
metformin thuong chuyéu | — + Mot accumulation —
do cdc nguyén nhan chodng ot nACRRE €& Ridoui)
R N . .2 o Role of disease? MALA
(nhiém trung, tim, giam thé el ormia?
tich...) -
e i
Lalau et al. Diabetes Obes Metab. 2017 accumulation
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KET LUAN

HOI CHUNG BE KHANG INSULIN xuét hién rét sGm téng dén
trong qua trinh sdng = gay hau qua xau trén chuyén hoa - tim
mach va cac cd quan dich khac

biéu tri HC dé khang insulin giup cai thién cac két cuc LS, dac
biét trén tim mach

Metformin la thudc co ban diéu tri dé khang insulin, can duy tri
suot trong diéu tri BTD2 giup:

- On dinh PH lau dai

- Lgi ich vé tim mach cho BN BTb2 chua hoac da c6 bién ching

tim mach qua cd ché kiém soat PH, chdng dé khang insulin va
chi’ng minh hiéu qua qua cac NC
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