CAP NHAT PIEU TRI PTP TYP 2:
CAI NHIN TOAN DIEN VE BIGUANIDE

TS.BS. Huynh Tan Pat
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* Disclaimer

» The information included in this symposiumis solely for educational purposes and is not intended to
promote the use of any products.

» The content of this presentation has been developed by the speakers.

» Merck Healthcare Vietnam has had no influence and not responsible for the content of the presentation.

« Mién trir trach nhiém

« Théng tin trong chwong trinh hdi thao chuyén dé nay chi danh cho muc dich gido duc va khéng nham muc
dich thuc day viéc st dung bat ky sdn phadm nao.

« NOi dung cua bai thuyét trinh nay da dwoc phat trién béi cac dién gia.

« Merck Healthcare Viét Nam khong c6 anh hwéng va khdng chiu trach nhiém vé ndi dung bai thuyét trinh.
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NOI DUNG

1. Vai tro cua Metformin trong kiém soat PH

2. Cac lgi ich tim mach cua Metformin

3. Lgi ich ngoai tim mach cua Metformin

4. Cong nghé bao ché giup tang tuan thu diéu tri
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Viét Nam nam 2019: 3,8 triéu BN mac BDTD;
trong d6 >50% BN chua dugc chan doan
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Ti |€ DTD tip 2 gia
tang chu yéu lién
quan dén tang dé
khang insulin:

* Thay doi I6i séng:
an nhiéu dudng
nhanh, it van
dong

*Tang ti 1€ béo phi

Dén 58 83 wéi tir20-73 )

‘TLTK: IDF Atlas 9th Edition, 2019
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Co ché bénh sinh néen tang va dién tién cua DTD tip 2

" Tang tiét insulin bu trur Tang Glucose mau
Nhay insulin \
> Chulc nang
(O- AN
c S té bao beta
c - N .
S 7 ~
~ / = ~
S Insulin > R a
& ~
gw huyet tru’dng/ ~ -
Z —— = - _ A-t
~ ~ _
Glucose mau -~ -
_ Lo . Tién BDTD
Sinh ly binh thudng » DTD
Thai gian

Bi€n chi’ng mach mau Ién

Bi€n chi’ng mach mau nho
- Pé khang insulin: co ché nén tang cua bPTb2, gay bién chirng man bTD
« Suy giam CN té bao beta tuy: cc ché chinh lam tang dudng huyét

Kahn CR. Diabetes 1994
Reaven GM. Diabetes 1998




DYSGLYCEMIA-BASED CHRONIC DISEASE: Copyright © 2018 AACE
AN AMERICAN ASSOCIATION OF CLINICAL
ENDOCRINOLOGISTS POSITION STATEMENT ENDOCRINE PRACTICE Vol 24 No. 11

KEY MECHANISTIC DRIVERS
GENOME EPIGENOME ENVIRONMENT

COMPLEX INTERACTIONS

4

INSULIN RESISTANCE - PREDIABETES - T2D SPECTRUM

“Predighetes”
STAGE 2: BIOCHEMICAL “Type 2 diobetes”

CARDIOMETABOLIC STAGE 3: BIOCHEMICAL
i 1 RISK DISEASE “Tyvpe 2 diabetes
Insulin Resistance 2m: tow risk | 2 kgl ek with complications”
STAGE 1: MOLECULAR STAGE 4: VASCULAR
COMPLICATIONS
* daz mild complications
ib: moderate complications
l de: severe complications
v v l
PRIMORDIAL AMND PRIMARY AND SECONDARY AMND
PRIMARY SECONDARY TERTIARY TERTIARY
PREVENTION PREVENTION PREVENTION PREVENTION
() risk stages 2-4) (- risk stages 3-4) (- risk stage 4) (- progression)

PRIMORDIAL PREVENTION
[+ cardiometabolic risk factor development)

6 QUATERMARY PREVENTION
(«l- overmedicalization)




8 co’ ché gay ting PH & BN BDTD2

Decreased
Incretin Effect

Decreased Insulin
Secretion

o —

Islet—c cell

Increased
Glucagon

Secretion/” |creased

HGP

)

Neurotransmitter
Dysfunction

DeFronzo RA. From the Triumvirate to the Ominous
Octet: A New Paradigm for the Treatment of Type 2
Diabetes Mellitus. Diabetes 2009

Increased
Lipolysis

Decreased
Glucose
Uptake

Cac co ché chinh gay tang DH:

Pé khang insulin (gan, co, md m&)
Giam tiét insulin

Giam hiéu rng incretin

Tang tiét glucagon

Tang tai hap thu glucose & thin

6. RGiloan dan truyén TK

B D =

Table 1

Pathogenesis of type 2 diabetes: implications
for therapy

1) Effective treatment of type 2 diabetes
requires multiple drugs used in combination
to correct multiple pathophysiological
defects.

2) Treatment should be based on known
pathogenic abnormalities and not simply on
reduction of A1C.

3) Therapy must be started early in the natural
history of type 2 diabetes to prevent
progressive B-cell failure.



A

T€ bao béta la
trung tam tang
DH

bé khang insulin
la nén tang
Syncrome X

B—Cell-Centric Construct: Egregious Eleven

The B-Cell is the FINAL COMMON DENOMINATOR of B-Cell Damage

8. Colon/biome :
. / | 1. Pancreatic B-Cells

Abnormal microbiota; )

possible decreased J» B-Cell function
GLP-1 secretion ,,J, ﬂ-CeII mass
= & Insulin

9. Immune ///’/’7/ FINAL COMMON

dygregmatinnf DENOMINATOR

inflammation

v v

Resistance to insulin-stimulated glucose uptake
Glucose intolerance
Hyperinsulinemia

Increased very-low-density lipoprotein triglyceride

Decreased high-density lipoprotein cholesterol
Hypertension

All of these factors have
been shown to increase the
risk of CAD

Dé khang insulin va tang insulin
|a nén tdng gdy BTMXV & DTD2

Reaven GM. Diabetes 1998

PN

‘ @ 2. J Incretin 3. a-Cell
: effect defect
)
Y Amylin l T Glucagon
\ J
10. Stomach/ > | HYPERGLYCEMIA

small intestine‘ v

‘\J

ncreased rate of

Upregulation of 5GLT-2 l T

glucose absorptio

11. Kidney

Increased glucose reabsorption

Schwarts et al. Diabetes Care 2016

7. Brain

Increased appetite

Decreased morning
dopaming surge
Olncreased sympathetic
\tDI‘IE‘

INSULIN RESISTANCE

6. Liver
- Increased
. ] glucose

production
L] — L] A @ s $§ 92—

1{_
—_—

5. Muscle

Decreased
peripheral muscle
uptake

4, Adipose

Increased lipolysis



Diéu tri PTb2
theo ca ché
bénh sinh:
phoi hdp nhiéu
co ché lay té
bao béta lam
trung tam, dé
khang insulin
lam nén tang

Schwarts et al. Diabetes Care 2016

B—Cell-Centric Construct: Egregious Eleven

Targeted Treatments for Mediating Pathways of Hyperglycemia

8. Colon/ biome . )

o / 1. Pancreatic B-Cells 7. Brain
r;:ri;f;? J B-Cell function | incretins
Metformin J B-Cell mass : i Dopamine agonist-QR

. Incretins, Appetite suppressants
‘ Insulin Ranolazine
9. Immune t”"/:"’, FINAL COMMON ~_ \\
dysregulation/ \_ DENOMINATOR .
inflammation . . . .
v v INSULIN RESISTANCE
Incretins, .
Anti-inflammatories 2. J-Incretin 3. a-Cell - 6. Liver
Immune modulators effect defect W .
Incretins ¢ , TZDs
N Amylin 1 Glucagon
¢ Incretins 5. Muscle
Pramlintide
10. Stomach TZDs
0. Stomach/ _> | HYPERGLYCEMIA | Metformin
GLP-1agonists (1 l T .
Pramlintide el 4. Adipose
AGI - .
11. Kidney J . . TZDs
SGLT-2 inhibitors ’ Metformin




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

15 Metformin can dwoc

Years from  _qp -5 0 ! .
diagnosis Onset  Diagnosis | duy tri subt trong qua

p-Cell function | ~ trinh didu tri (triv khi
. ' | ~ CCD hoac khéng dung
Insulin resistance | ; o )
Insulin secretion | nap) - diéu tri co ché
: | - dé khang insulin:
Postprandial glucose | ' > Ondinh BH

Fasting glucose ! .. : T— SR <
2 4 Microvascular complications > Duy tri can nang

Macrovascular complications » Loi ich tim mach

Prediabetes Type 2 diabetes

Overweight — Obesity VN MA 111




METFORMIN: Giam tan tao duong va giam deée khang insulin

METFORMIN
f

Hoat héa | >
AMPK

Lactate

s — T Chuyén hoa
! ! ! 1 ‘V\j:::\ ﬂ glucose -> lactate
| 6 | [ ! Tan tao dwérng ] [i Hap thu glucose ]

. L 7

1 Dw triv glucose
! Pwdng huyét
(d6i & sau an)

,I
%%

AMPK, AMP-activated protein kinase; DPP4, dipeptidyl peptidase; GIP, glucose-dependent insulinotropic
polypeptide; GLP1, glucagon-like peptide 1.
Scheen AJ. Expert Opin Drug Metab Toxicol. 2013;9:363-377.




METFORMIN: Hiéu qua giam ducong huyét cao trong nhom thudc uong

)
Metformin (Pc ché DPP-4 TZDs Insulin Cac thubc
Sulfonylureas Glinides Uc ché SGLT2 DPong van GLP-1 didu tri DTD
0.0 !
. 0.5
S
e 10
<€
O
I 1.5
=
"®©
(@)] 2.0
(@]
Nen
= 25
3.0

- Kiém soat DH dat muc tiéu: quan trong trong
ngan ngua hoac giam bi€n ching man BDTD

‘TLTK: Nathan DM. N Engl J Med. 2007;356:437-40 and Nathan et al. Diabetes Care. 2009;32:193-203 VN MA 1 1 1




METFORMIN: Lua chon diéu tri buéc 1 BDTP typ 2 trong tat ca cac khuyén cao

= THE JOURNAL OF CLINICAL AND APPLIED RESEARCH AND EDUCATION. LIS 45 | SUPRLBER T L
< L]

VMY, DIABE1ES. ORG/DIABETES CARE i oz

1 i [

P _JEny -' Hudng dan IDF
STANDARDS OF A 7 7 (Lién doan DTD Thé gidi)
MEDICAL CARE [
IN DIABETES—2022 |

Hudng dan ADA

%
(H6i BTD Hoa Ky) | International

Diabetes
Fede [ation

Management of Hyperglycemia Welame 1 Daes”” Vot I A’
in Type 2 Diabetes, 2022. st e e
n A A Consensus Report by the
Dong thuan ADA/ EASD American Diabetes Association e o e e L ! , x A A e mn A
(Hél N/C DTD chau AU) (ADA) and the European ' ' i * Hudng dan Hoi Noi Tiet
; Association for the Study of 2
Diabetes (EASD)

https://doi.org/10.2337/dci22-0034
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PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

FIRST-LINE THERAFY depends on comorbidities, patient=centered treatment factors, including cost and access considerations, and
management needs and generally includes metformin and comprehensive ifestyle modification®

ASCVDANDICATORS OF HIGH RISK, HF, CKD{

RECOMMEMND INDEFEMDENTLY OF BASELIME A1C,
INDIVIDUALIZED A1C TARGET, DR METFORMIN USE$

\L‘ 4" Incorporate agents that provide adeguate EFFICACY to achieve and maintain glycemic goaks
+'ntg:s:::‘|_?:'|;:?ﬁj Higher ghecemic efficacy therapy: GLP1 BA; insuling combination approaches [Table S.)
CEDand CHD witheoin * Consider additional comorbidities, pﬂ.lmi-nﬁnlﬂ'&d treatment factors, and ﬂ'ﬂhwmm“m
aluminuria i of tharapy, as balow:

SELTa o, =200 Mo | 9., BGFR <60

ek nired mLsmrind1. 73 ] J’ l l

PREFERABLY
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/ COMNSIDER COST AND ACCESS
SELTZ wiih primany vidence PROMOTE WEIGHT LOSS
af reducing D progression

wirth proeser
mareafil i this
population’

! Sosalabde in generic fomm at kv cost:

g'r_h:s.-_'. B Cartan inslins corGidar insudin

... Metformin la diéu trj nén tang R

GLP-1 RS cormid » TE0

moorporatineg SE0LTET . . —
; ; GLP-1 A with proswen VD w7 sl
wiih proven CVDF Brali’ § SALTH ot bolarmtad | IF A1 ABCIVE TARIIEY I
analil and vce parey o coniraindicated IF A7 ABOVE TARCGET IE A ABOVE TAAGET
LI e ‘l"' + \I’
- . s Incorpoania schditkonal aoenis based on
For pasoTis 1‘-1'!1"_'-"'“.- jo.g., oGFR P IHI_’_"_.;*_' Y For patierss ona GLP-1 BA, consicer Ircorporate additional agents based on
=Bl mLimind. 73 me) without . ) ncorponaiing SGLTH and vice warsa pomortidisas, palkeni-centansd Traaimad
Al reerararend e actons, and managsment s Facic " ) L
o borwng 1o decreass carciowascu br = IV GLP- RA inat tolarated o indicatod, B T AT i
sk consider DPP-i faeighl neutral)

<+

[l ] .'En'l-EF:hﬁﬁ'mwi Feomporais acciioral agents bass=d on

il ithy oF with comorbidifes, patient-oorbened treatmaent

OV DT faciors, and ManagEmant nesds ADA 2022
WD e |
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Goal: Cardieeenal Risk Reduction in High-Risk Patients with Type 2 Diabetdes |l addition 1o comprehessive OV risk maragement|*

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)

Gaal: Achssvemeni and Maintenance of GBlycazmic and Weight Management Goals

Dafined diffarently acrass While dafisitions wary, mast Curvest ar prior aGFR « &8 mlimin per 1.73 m' OR approaches that previde the Weight Management Goals:
CHOT: it i included comprise = 55 years of age spmptoms albuminuria [ACK = 30 mp!mmol efficacy to achieve goals: e .
indwichsals wilh establisted with Twa or more adcitienal of BF wilh {3img/gl). These measuremeasts Metformin DR Ageatl) inchuding [ Bed incivicualised weighl makigiment vt ]
C¥D (eg M, slrake, amy righ laclors fincled ngabesity, documenled may vary oeer lime: thus, a repeat COMEINATION taarapy that provide
revascularisation proceduee, hyperiersion, smoking HF4EF or HFpEF measure & required {0 document CED, . Gieneral Liestyle atvwce Inlensive evidance-
: . e . afaquate EFFICACY fo achieve
Variably incleded: condifions dyslipidaemiz ar albuminrial and maintain treatment psals medical nalrition l_lﬂiw
such s trensiest Bchiemic _ tharsylesting pattarns!  weght management
attack, nslzble angina. _ Consider avoidance of hypoghycaemia a piysical acthaly peRgramim
amputation, symplemati +CKD [on maximally tolerated dose priorily in high-risk indvduals .
o “'Tlm:lk cosenary of ALE/ARB) . | - Consadeer mesdicalion Censgider metabolic
e PREFERABLY In qeseral, bigher efficacy approsches . Yor woight loss surgery
. . fave grealer likel@ood of schieving
mﬂm Enl'l'ﬂﬂ e ol glycanmic goals When chaosing glucose-lowering therapies:
+ASCVDVIndicators of High Risk Proression Efficacy ter \oweri LR .
n I:ﬂ:] igh Ri R — ¥ B licose " Carcsidher negimes will high-1o-very-high dual

171 n; once initiated shawld be

; -, i .i||" : B -
GLP-1 RA* with proves (RSN  SELTH? wilh groven eantipusad unhil dialysts o Iansalasiaion Dulaglutide (high duse), 1
CVD beselit L) Cobesert @ g 2 |- -----WR------ D

Very High: glucasa and waighi afficacy

GLP-1 RA with preven CVD beaedit if Insulin Etficacy for weight loss
SELTZi mat lolerated ar cenlraindicaled Cembiration Deal, Comhinatian Yery High:
. X luti .
If HbA, abowr target Iﬂmlilﬂu:: Rfnsulin| Samag uT;ll'nmhd-
If HBA, il;rlll'glL for pﬁ:ﬂ! GLF-1 A (mol lissed above), Metdermiis, Delaglutide, Lirsglulide
oo SELTYI, consider incarparating a SELTH, Sulanylursa, T20 Intermediate:
« Far patiants on 3 GLP-1 RA consider adding SELT2 with 6LP-1 RA or vica versa intermediate: BLP-18A nat listed sbave), SELTH
pravan CY¥D benedit or vice varsa OPP-&i Neatral:
« TIDe l DPF-i&i, Metfarmin
[ If additianal cardierenal risk redwction or glycaemic lowesing needed IF HbA, abave Larget I
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Consensus ADA-EASD 9/2022. Davies et al. Diabetes care 2022 = b it tehesid are simlarky sforti: § Far SiL17 00
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USE OF GLUCOSE
e ) Glycaemic Management: Choose Ar:him!'emrlt and Maintenance of
Kiem soat DH d'at muc approaches that provide the Weight Management Goals:
« A \ \ A i 2 efficacy to achieve goals: st individualised weight management goals
tieuvad uy tri hiéu qua Metformin OR Agentis) including
° COMBINATION therapy that provide ) ) )
o« ’ _ adequate EFFICACY to achieve General lifestyle advice: Intensive evidence-
kiem soat DH: e e medical nutrition based structured
~ ane maintain treatment goats therapyieating patterns/ weight management
H A ~ A Consider avoidance of hypoglycaemia a physical activity programme
M Etfo rm I n Va n |a dl e u priarity in high-risk individuals
[ ‘I\ ?
tri nen ta ng i Cansider medication Consider metabolic
In general, higher efficacy approaches for weight loss urgery
have greater likelshood of achseving
glycaemic goals When choosing glucose-lowering therapies:
Efficacy for glucose lowering Consider regimen with high-te-very-high dual
Very High: glucose and weight efficacy
Dulaglutide (high dosel.
Semaglutide, Tirzepatide i
Imsulin Efficacy foar weight loss
Combinatien Dral, Combination Very High:
Injectable {GLP-1 RA/Mnsulin) Semaqlutide, Tirzepatide
High: High:
GLP-1 RA [nat lisled abovel, Metformin, Dulaglutide, Liraglutide
SGLT 25, Sulfonylwrea, TZ0 Intermediate:
Intermediate: GLP-1RA (naot listed abowe), SGLT2i
OPP-&i Newtral:

DPP-&i, Mefformin

Consensus ADA-EASD 9/2022. Davies et al. Diabetes care 2022 l ¢
A For ELP-1 RN, C¥0E: demanstrate their efficacy insededing composite MACE, U7 death, 2 If Hb aghave hr'ﬂ
— A, ab




Metformin trong giai doan dau PTD, chua bién chirng man

- Metformin diéu tri co ché nén tang BDTP - dé khang insulin:
> Kiém soat BH 6n dinh, 1au dai
= GOp phan lam giam cac bién cb tim mach
« Cac NC cho thay hiéu qua cua Met trén cac bién co tim mach:
o UKPDS
o NC HOME

- Kiém soat tich cuc cac yéu tdé nguy co tim mach khac: THA,
RLLM, thuéc I3...

‘Title of Presentation| DD.MM.YYYY



Pai thao duong lam tang gap doi bién co tim mach

Number
Outcome of cases HR (95% C|)
Bénh MV 26,505 ] 2.00 (1.83-2.19)
Coronary death 11,556 - 2.31 (2.05-2.60)
Non-fatal Ml 14,741 0 1.82 (1.64-2.03)

Tai bién mach nao
Ischaemic stroke 3799 — 2.27 (1.95-2.65)
1.56 (1.19-2.05)

Haemorrhagic stroke 1183

Unclassified stroke 4973 — 1.84 (1.59-2.13)
Bénh mach mau khac 3826 — 1.73 (1.51-1.98)
I I |
2 1 2 4

Hazard ratio (diabetes vs no diabetes)

‘Sarwar et al. Lancet 2010;375(9733):2215-2222. VN MA 1 1 1




T vong tim mach: nguyén nhan hang dau cua BPTD tip 2

Nguyén nhan t& vong é bénh nhan PTD tip 22
Khac
Bénh

tim mach
Ung thu

e Giam bién chung
tim mach: muc tiéu
hang dau trong diéu
tri DTD

Mean follow-up was 9.4 years for men and 9.8 years for women; N=709

1. International Diabetes Federation. IDF Diabetes Atlas. 7th edn. 2015. www.idf.org/diabetesatlas (accessed June 2017);
‘2. Morrish NJ et al. Diabetologia 2001;44(Suppl. 2):S14 VN MA 1 1 1

Bénh than




Tang nguy co bénh tim mach xo vira tir giai doan tien DTD

Genetic factors
(susceptibility or resistance)
Ervironmental factors
oot

- physical inactivity

“Pre-CVD"
“Pre-Diabetes”

- . i Atherosclemsis
mm
4 HDL cholesterol
T Triglycendes Ongoing
sd LDL
Hypernension Hypertension

Onset of

diabetes

atherosclerosis | Amputations

Nigro J et al. Endocrine Reviews 27: 242—-259, 2006



Pé khang Insulin, Hdi chirng chuyén héa va Metformin

Pe khéngr Insulin

<« Chong dé khang insulin

ROi loan PH ROi loan lipid mau Béo phi Tang HA Tang dong
Chong tang Cai thién Giam Trung tinh Giam
DH
I I I I |
I
Xo vira (+) Huyét khoi
Giam
I Nguy co

FMCT, Pot qui

TU vong sGm

Tac dung cua metformin




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

Nghién ctru tien ctru ve DTD tai
Anh Quéc (1977-1997)
23 trung tam nghién cuu
« 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

VN_MA_111



Nghién cdu UKPDS: METFORMIN trong nghién cifu 20 nam

T vong lién quan DTD

5 ( p=0.017 \
_ [ Ns |
=
c 12
& Giam
L
[= o
c
«@D-
Ko
o
o
o
= 6
O
[
(]
>
=
@ 3
=

. Insulin .
Lifestyle or Metformin

Sulfonylureas

)

v

an - nam

~

Ti lé tr vong (1000 bénh nh

25

20

15

10

T vong do moi nguyén nhéan

{

p=0.011 \

{

NS |/ p=0.021 |

Giam

36%

Lifestyle

Insulin .
or Metformin

Sulfonylureas VN_MA_1 1 1



NC UKPDS (UKPDS 80): METFORMIN theo doi sau 10 nam

TU vong lién quan BT Td vong do moi NN
1.05 1.0
~ | P=0.01 Conventional @ ” | P=0.002
o g therapy v g -
> ] 21% > | Conventional
5 06 = 06 therapy { }
= o = o 27%
- —
2 04+ _ 2 044
T - Metformin ke -
g 0.2- & 027 Metformin
o - o i
00 I I I I | 00_ | | I I |
0 5 10 15 20 25 0 5 10 15 20 25
Yeaars since Randomization Years since Randomization
No. at Risk No. at Risk
Conventional therapy 411 333 255 132 45 2 Conventional therapy 411 387 345 246 116 7
Metformin 342 300 236 144 62 7 Metformin 342 328 2596 239 124 11

‘ Holman RR, et al. UKPDS 80. N Engl J Med. 2008;359:1577-1589 VN M u 1 1 1



NC UKPDS (UKPDS 80): METFORMIN theo doi sau 10 nam

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

Holman RR, et al. UKPDS 80. N Engl J Med. 2008;359:1577-1589 VN MA 1 1 1



Nghién cifu UKPDS: METFORMIN v@i hiéu qua ké thua to Ién

N/C UKPDS Theo doi sau N/C
1977 - 1997 1997 - 2007
T& vong lién quan BTD

-42% -21%

€

T& vong moi NN

-36% -27%

¢

Nhoi mau co tim

\/ -39% -33% \/

Van duy tri

\

Giam bién chirng tim mach
& tang ti 1é sOng con

‘UKPDS 34. Lancet 1998; 352: 854-65/ UKPDS 80. NEJM 2008; 359: 1577-89 VN M n 1 1 1

Giam bién chirng tim mach
& tang ti 1& séng con




Hyperinsulinemia: the Outcome of its Metabolic Effects (HOME)

X 3 A N A 4 o g o2 Table 2. Baseline Characteristics of the Patients
- N/C ngau nhlen, mu dOII CO dOI Ch Lrng gla "ntentiun_tn_'rreat Samme}ﬂ
) Metformin
* 390 benh nhan DTD tip 2 dieu tri vqi insulin e Bt
n \ ’ N - Characteristic (n=194) (n=196)
« Thém vao phac do: Metformin 850mg 1-3 ESw—
A ~ = Men/women 97/97 81/115
lan/ngay hoac placebo ) 9(11) 6 (10)
Currently smoking 59 (30) 38 (19)
~NioAl A i N . 4 Duration of type 2 diabetes mellitus,y 12 (8) 14 (9)
r Thdl glan theo dOI trung blnh' 4'3 nam Duration of insulin treatment, y 6 (6) 7 (8)
- A , , Concomitant medication
 Tieu chi chinh: Lipid-lowering drugs, No. (%) 31 (16) 32 (16)
BP-lowering drugs, No. (%) 75 (39) 93 (47)
TU vong va Bién c6 MM I6n + MM nho Vetabolc varizbles
d Weight, kg 87 (15) 85 (16)
- A , BII 30 (5) 30 (5)
- Tieu chi phu: Waist-to-hip ratio
Men 1.03(0.1)  1.02(0.1)
g A - A nr s 2 Women 0.93(0.1)  0.92(0.1)
Tu vong va Bien co MM |dn, MM nho Plasma HbA level, % 79(1.2)  79(1.2)
' A 2 Prior macrovascula
neng Ie rl;;dmmli:crf;uasccuularr disease
Cardiovascular history 0.92 (1.3) 1.17 (1.4)
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 bién co MM ISn a0
(tiéu chi phu) véi HR= 0.61 (95% CI, | .
0.40-0.94; p=0.02) 5 N
« Nhom metformin vs placebo %
(p<0,001): jf:).?”'
OG|ém 3,0 kg E Primary end point
o Gidm HbA1lc 0,4% "1 [~ Mettormin
oGiam ~ 20 UI insulin I

0 1 2 ¥ . vN.eM_pIa 160
Follow-up, v
Kooy et al. Arch Int Med 2009; 169: 616-625 * Exp:31/12/2021




Metformin trong giai doan PTP2 co bién chirng tim mach

< SU dung metformin trong giai doan nay:
* Diéu tri co ché de khang insulin:
> Giup kiém soat BDH 6n dinh haon
- Lgi ich tu giam dé khang insulin
= Ca 2 gép phan lam giam cac bi€n c6 tim mach
« Metfomin lam giam cac bién co tim mach:
o Qua nhiéu ca ché tac dong
o Chi'ng minh qua cac NC

< CO thé két hop cac thudc ha PH khac chirng minh Igi ich tim
mach: GLP-1, SGLT2i = tang kha nang giam BC tim mach.

‘Title of Presentation| DD.MM.YYYY




Novel therapeutic targets of
OPEI{I’;gﬁr metformin: metabolic syndrome
and cardiovascular disease

Ladeiras-Lopes et al. Expert Opin Ther Targets. 2015;19:869-77

" Prevents post-MI LV
remodeling

Cardioprotective effect against i
ischemia-reperfusion injury

Metformin Igi ich tim mach

' Improves endothelial function




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 s 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




METFORMIN TREN MACH MAU

[ Metformin J . -

* Inflammation } Endothelial apoptosis

* Oxidative stress 1‘ Endothelial function

Eplithellal-mesenchimal

J Vascular remodelling
transition

* Fibrogenesis } Fibrosis

T SMC relaxation

Nesti L et Natali A. Nutr Metab and Cardiovasc Dis. 2017;27:657-669




Lgi ich metformin trén tim mach - cac co ché cé thé cé

—q Inhibiticn
—» Activation

Insulin Sensitivity f —— Glucose ¥

HF-KB — Inflammation
/ Maonocyte

Metform : l

Macrophage

Endothenial Cell O

ER stress DL Function 4

v

MO Production

v

Vasodilation

Lipoapotosis

=

1

Atherogenic process

—atfii—

SREBP: sterol regulatory element-binding proteins,
ABCA1: ATP-binding cassette transporter Al,
AMPK: AMP-activated protein kinase,

NO: nitric oxide,

ER: endoplasmic reticulum,

HDL: high-density lipoprotein

Fig. 1 Beneficial pleiotropic effects of
metformin on cardiovascular and the
potential mechanisms.

Luo et al. Cardiovasc Diabetol. 2019;18:54.

—_— ———



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
S
.B 4
e
a 2~
b
1- O T T T 1
0 6 12 18 24

Thdi gian theo doi (thang)

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

‘ Rousell et al. Arch Intern Med. 2010;170:1892-1899 VN MA 1 1 1




METFORMIN: Giam tu vong 6 BN BDTDP2 khi phan tich duéi
nhom: > 65 tuodi, 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 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

S 1.0 e Theo doi 9 thang

c

o
o 2 Phan tich Kaplan - Meier:
o= OR 0.75 (95% CI:0.57-0.91)
£°% 0.9 p=0.005
—
Q -
o _
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




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
£
£ Sy
_ 823 i 19%
& g 2 1
3 C6 METFORMIN -
2 iy
= 64 1 1B 2
: 8 | 15% L
2 5 0 -
5 461 : = 22%
£ Fae g W g
5 -* o
O .
281 .
‘ﬂ* l:l T T _—
Metformin therapy 1&,_ All canse Cardic-vascular Hospitalization Rate
M Yes = Mortality Rate Morialty Rate
101 . No . o :
. : | : : 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 (Lh heeart Tl ure snad neeswe-ondet dishetes mellitud by deerapy with metiormin

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%.
Romero SP. Int J Cardiol 2011; doi 10.1016/j.ijcard2011.10.141 VN MA 1 1 1




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.

‘ Charytan et al. Diabetes Obes Metab. 2019;21:1199-1208




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

.4

Test for overall effect: £ =12.88 (P < 0.00001)

Metformin no-Metformin

Fig. 2 Forest plot of hazarg ratio of cardiovascular mortality among patients with metformin therapy vs no-metformin therapy

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Evans 2006 05276 0.1857 0.7% 0.59[0.41,0.85] *
Johnson 2005 -0.1985 0.0933 3.0% 0.82[0.68, 0.98]
Liu 2016 -0.1393 0.3364 02% 0.87 [0.45, 1.68] * ’
Preiss 11217 1.6415 0.0% 3.07[0.12, 76.63] * ’
Rachmani 2002 -0.0305 0.2284 0.5% 0.87[0.62, 1.52]
Raee 2017 21203 0.8698 0.0% 0.12[0.02, 0.66] *—
Retwinski 2018 0.1744 0.0217 54.8% 0.84 [0.80, 0.88] .
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 02231 0.3324 02% 0.80([0.42, 1.53] *
Sillars 2010 -0.4005 0.2893 0.3% 0.67[0.38, 1.18] *
Total (95% CI) 100.0% 0.81 [0.79, 0.84] 4
A2 o _ _ 2= : b : |
Heterogeneity: Chi* = 14.25, df = 10 (P = 0.16); I = 30% 0.7 0.85 1 12 15

.

Metformin lam giam 19% (p<0,0001) tir vong tim mach so v8i nhdm khong dung metformin

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




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& vong moi nguyén nhan ¢ BN co tién su

NMCT so véi nhdm khong dung metformin
‘ Han et al. Cardiovasc Diabetol.

NS d 7SN OO 4 SO N N




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

C

Hazard Ratio Hazard Ratio
—study or Subgroup  log[Hazard Ratio]  SE Weight 1V, Fixed, 95% CI [V, Fixed, 95% Cl

Facila 2017 -0.3857 01272 20% 0.68[0.53, 0.87] "
Romero 2013 -0.1625 0.0183 95.8% 0.85[0.82, 0.88] .
Roussel 2010 03711 01251 20%  0.69[0.54, 0.8§] )
Shah 2010 -0.2357 0401  02% 0.79[0.36, 1.73]
Total (95% CI) 100.0% 0.84 [0.81, 0.87] ¢

i S - - iE = : : : :
Heterogeneity: Chi* = 5.65, df =3 (P =0.13); F = 47% 05 0.7 1 15 9

Test for overall effect: Z =9.57 (P < 0.00001) 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 cd t& vong moi nguyén
nhan ¢ nhom BN bi suy tim so véi nhom khdong dung Metformin

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




METFORMIN: Lgi ich ngoai tim mach trong diéeu tri DPTD

* Khong gay ha BH: vdJi
don tri lieu hoac phoi
vOi cac thuoc khac
khong phai SU/ Insulin

* Khong tang can

*Co lgi ich trén DTD co
gan nhiém ma, HC
budng tring da nang

e Giam nguy cd ung thu




. Cac thudc khong gay ha PH va gay ha PH .

TED S
MET GLP1-RA SGLT2i DPP4i AGiH {maderats
dose] GLM

COLSVL BCR-QR INSULIN PRAML

Moderate

HYPOD Meutral Mewtral Meutral Meutral Meutral Meutral Meutral Meutral i e

: Daose
Adjustment
Contra- Mecessary
_indicated (Except More
REMAL 7 GU if F.-h-:-Fr_.:.;!ﬂ- Genital Mycatic Limag|liptin) Meutral Hypo Risk Meutral Meutral
Bitrelbirle Infections
1.73 m* Effective in
i Reducing
Potential :
E:Mﬂ:,f Fotential CKD Albuminuria
LA GLP1-Rp | Benefit; See #1

Frovent HF
CHF Meutral Haspitalizatian Meutral |Heut|—=|l Meutral | CHF Risk
Manage HFTEF, San 83
CARDIAC Meutral - [ T
ks Potential May Possible |
ASCVD Benefit of Saa #3 Reduce ASCVD g Safe

LD -C

LA GLP1-RA Stroke Risk Rislk

BOMNE Meutral Mewutral Meutral Meutral Mewutral MNeutral MNeutral Mewtral Meawutral

KETOACIDOSIS Meutral Neutral in Various Neutral MNeutral Mewutral Meutral | Meutral MNeutral Heutral
Stress Settings
- COFYRIGHT O 2000 anlE | RSY MNOT 22
. Fave Silyerse everls or poesiible benehits 1. Caraglifogn indicaed for @GFR 230 il fmind 173 m” im palieris veith CED 3 @ albaminirnia REPRGLUEED 18 a8 Y POtk #ATHAUT E0PESS
- ~ 2. Dapaglfogin—palentisd prirmary pre chemerrsirabed eficacy in HEEF P TTEN PFERE LA N PR R SACE.
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Nguy cco gay ha PH cua cac thuoc BDTb

Frequency of Severe Hypoglycemic Events With
Use of Pharmacological Agents

Cao: Insulin? f%afmﬁ/eTemdfﬂrwrmﬂ
6% — =] Mixtures, Rapid-acting, Basal-bolus
5% — = Insulins
4% — _ Basal
3‘%_ —_—
2% — > Sulfonylureas
Meglinitides
1% — —
Metformin, TZDs, GLP-1 receptor
0 } agonists, DPP-4 Inhibitors

aRisk of hypoglycemia is increased when used in combination with SU

DPP-4, dipeptidyl peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2, sodium glucose o
co-transporter 2; SU, sulfonylurea; TZD, thiazolidinedione Moghissi et al. Endocr pract 2013;19:526-35
1. Moghissi E, et al. Endocr Pract 2013;19:526-535; 2. Whalen K, et al. Clin Ther 2015 (Epub ahead of print)



Hau qua cua ha PH veé sinh li bénh

TCRP TWEGF TIL-6

O.0
T ﬂg)i) ®®®

. hflammatian
+. ' ]

¥
+..i.
.
e B
-

TMacrophage activation od . T
Blood coagulation . . .
| shnommalities +#4— Hypoglycaemia —— Endothelial dysfunction

ED mpathoadrenal response
ﬂ@ Symps po

l TVasodilatation
TEpinephrine
TPlatzlet activation ¥
TFactor VilI Rhythm abnormalities Haemaodynamic changes
Heart rate variability THeart waorkload
TContractility
TOutput

Fgure 2: Pathophysiological cardiovascular consequences of hypoglycaemia

The International Hypoglycaemia Study Group. Lancet Diabetes Endocrinol. 2019;7:385-396.




Ha PH nang

Predictor

la yéu to du bao
chinh t& vong TM

Ha PH nang va két cuc lam sang

hoac tu vong

H? dwong huyét 40 @
nang

HDbA,. 1.2 0.02

HDL 0.7 0.02

Tudi 2.1 <0.01
Tién s bénh tim 3 1 <0.01
mach

Major macrovascularevents
Major microvascularevents
Ceath fromany cause
Cardigvascular disease

Mon-cardiovascular disease

Severs Mo severe Hazard ratio
hypoglycaemia  hypoglycaemia {3535 Cl)
(n=231) (n=10509)
33 (11-5%) 1114 (10-2%) - 353 (241-517)
24 (10.4%) 1107 (10-1%) —— 210 (1-40-3-45)
45(195%) gRE (90%) - 317 (229-465)
22 [E:-S*’- ) 020 (4-8%) ——  370(2-36-6-08)
23 (100%) 466 (43%) . 280 (1-64-4-79)
f |

VADT: N Engl J Med 2009;360:129-39.

The International Hypoglycaemia Study Group. Lancet Diabetes Endocrinol.
2019;7:385-396.




METFORMIN: Khong gay tang can trong qua trinh diéu tri

‘TLTK: UKPDS 34. Lancet 1998;352:854-65



Lién quan giira dé khang insulin — gan nhiém mé& (NAFLD)

inflammation

. "-:I._' ; s =
- - Lipid droplets )
m | synthesis LR ® % accumulation

Increased
TG storage
in adipocytes

¥

~ a4 /) NN
[TFFA - D me ( el -
allooning
e g Ay Va? o= —
- b K&
Ketone l‘ = " HSCs activation

bodies ~ and fibrogenesis
VLDL HEPATOCYTE ~
M\

[ CYP2E1 <

)

Insulin resistance

DE KHANG INSULIN ” GAN NHIEM MO

Bessone et al. Cellular and Molecular Life Sciences 2019, 76:99-128. Dongiovanni et al. J Intern Med. 2018,4:356-370




Co’ ché metformin trén NAFLD

NH NH
Metformin H’C“NJLHJJ\NHz
!
@ CH, Hepatocyte \\

Mitachondria ~ Complex | @ chmi,ﬁ-bisphusphh NF-kB &TNF-U_, “_--f\
LATP?AHP T Me >
Cytoplasm L/‘"l@ ?/V SIRT1 l
e O (P AMPK @?;% Inflammatory “
@ e roRe? LIS ) responses  F{-TNF-o IL-6
‘@- p-oxidation o ; Py l \ 70
@ :ﬂﬁg::::ei:slun < @- @
| lLipnganesis\/G) la O O % \lngEIIESIS ﬁ—-} Falt}' acids
| uconeogenesis gene expression
I’} o T PI— Macrophage
\lSteatosis — | Lipotoxicity —» F jnouin lgluconeogeney cpatocyic

= Pa s6 NC: Metformin cai thién cac chi s6 sinh hda (AST, ALT) va chuyén hoa clia
NAFLD nhwng khdng thay ddi mé hoc cla gan.

= NAFLD lién quan chét ché v&i dé khang insulin, Metformin cai thién dé khang insulin
- Metformin mang lai l¢ii ich cho BN BDTD c¢é NAFLD

Zheng et al. Front. Med. 2015. Viollet et al. Clinical Science (2012) 122, 253-270



Hoi chirng budng trirng da nang (PCOS) va Metformin

s N
L Progesterone )

’ | l {Abnormal\"
GnRH ?

-\.

/
—

Hypothalamus

_ pulsation |

(" . : ) b
Insulin resistance < Pituitary
¢ Insulin resistance L, gland

of muscle and liver )
& Adipocyte dysfunction
I T
Abnormal
( Hyperinsulinaemia j ‘ gonadotropin levels
) | TLH/FSH ratio
f‘ . S |
\__/ Pancreas
\
( Ovulatory dysfunction]
|
v ¥

H Hyperandrogenism j

( Follicular arrest j

t t

~

n
L Adrenal androgens |

s

::;LSHBG levels in the liver\r

PCOM

Azziz. Obstet Gynecol 2018;132:321-36

METFORMIN IN PCOS

.7\

pr

T insulin sensitivity

[

Regulation of
LH secretion

Thecy cells

T SHBG

J» hyperinsulinaemia

N

Jo Free
testosteron

J-androgen production
J-androstendion

J- estrogen production ]

Regulation of menstrual cycles

J-Hirsutism
1T Fertility




Két hop gitba DTD tip 2 — béo phi va ung thw ?

PE KHANG
INSULIN

TANG INSULIN MAU

HOAT TINH PHAN BAO

PHAT TRIEN KHOI U

UNG THU



Metformin tac dong trén ung thw

Indirect effects | Direct effects

Metformin

Metformin —| Metformin =| p53

-1 and insulin receptc

] IRS-1
o) : ROS ATM
H:“ Ragulator
Other upstream AKT !

e )
LKB1 TSC2-TSC1 RHEE

e |
o' _® P p—
®

AMPK i mTORC1

i ®
® {G J HIF-1a| | Protein synthesis
Fatty acid
p53

Cell growth
synthesis cMYC DICER MNF-xB | IL-B Cell viability

Percinova et al. Nat. Rev. Endocrinol. 2014;10: 143-156



Cong nghé bao ché Gelshield: phong thich thuoc kéo dai (XR)
Hé thong khuéch tan Gelshield®

Phan ta Metformin

Kiém soat sw phong thich on dinh
kéo dai cua metformin

e—a Metformin XR 2,000mg 1 lan/ngay

-

E

[=2]

£ ;

= 2000 w—m Metformin 1,000mg 2 lan/ngay

2

.;é: 1,500 1 n Metformin |Metformin XR

[ - -

3 y Tmax | 3gio 7qid

o N |

I 1,000 Khd dung sinh hoc tuong duong
Khung Polime ngoai Khung Polime trong °

5 4

g 500 |

<O~

o

[=)]

c

«Q

Z

A A 2L oe Thei gian sau khi dung thuéc (gior
Hap thu cham va kéo dai 9 9 (gio)

Trwéce khi vao Sau khi vao
dwong tiéu hoa dwong tiéu hoa

‘TLTK: Timmins P. Clin Pharmacokinet 2005; 44:721-729 VN MA 1 1 1




Dang bao ché XR cai thién tac dung phu ducong tiéu hoéa

307 p<0.001
- .
25 +2
Glam

c 207 0
E; 58 A) B Metformin phéng thich tuc thai (n=205)
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Tacdungphu Tiéuchay  Nondi  Khdtigu Cingbung Bay ho Taobhdn  Baubung
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Dang bao ché XR tang tuan thu diéu tri

Donnelly LA, Diabetes,
Obesity and Metabolism
2009;11:338-342

Ti I& tuan tha diéu tri khi chuyén tu
metformin phong thich ttc thi sang
metformin phong thich kéo dai
(n=40, p<0.0001)
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KET LUAN

- Metformin diéu tri cd ché nén tang BDTb2 (dé khang insulin),
giup 6n dinh BH, dugc khuyén cdo budc dau trong tat ca cac
khuyén cao

« METFORMIN co Igi ich vé tim mach cho bénh nhan BTD tip 2
chua co hoac da co bién ching tim mach

» Metformin c6 Igi ich khac trong dieu tri DTD: khong ha DH,
khong tang can, Igi ich trén gan nhiém md, PCOS, giam nguy
Co ung thu...

- Dang XR giup giam tac dung phu tiéu hda, tang tuan thu




