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Cac nhom thudc diéu tri DTD
Cac dang bao ché va vu/ nhuoc diém
Xu hudng phat trién cac dang bao ché méi
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A. DICH TE

< Tinh hinh bénh PTD trén thé gidi:

Nam 2014
422 triéu ngudi sbng chung véoi BDTD

Nam 2021:

537 triéu ngudi trwdng thanh mac BTD

Nam 2030 — 2045:
Ué&c tinh 643 — 784 triéu ngwdi mac BTD



A. DICH TE

**Tinh hinh bénh DTD ¢ Viét Nam

= N3m 2017: 3,53 triéu ngudi mac BTD

* Chicd 31% nguoi duwgc chan dodn

= 29% nguoi duoc quan ly, diéu tri

= N3m 2021: 6,7 triéu ngudi mac DTD

= Nam 2045: Udc tinh 6,3 triéu nguoi

vong c6 lién quan dén BTD




A. TY LE PAI THAO DUONG TREN THE GIOI

adults are living
with diabetes
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A. DICH TE

Diabetes is rising

worldwide...
and iIs set to rise

even further

Estimated number of adults
with diabetes (in Millions)
(from IDF Diabetes Atlas
editions 1* to 9%)

@ Estimations

Projections @

- -0 —-0— -0 — 00— -0 — O —0—— @ ——- ——@ — — — —@ — -
2000 2003 2006 2009 201 2013 2015 2017 2019 2021 2030 2045

- Can phat hién chan doan s&m bang tam soat dinh ky PH
VN-GLUP-00080

IDF DIABETES ATLAS 2021






B. CAC NHOM THUOC DIEU TRI DTD PUONG UONG

Nhom

Sulfonylurea

Glinide

Glitazone

Biguanide

Uc ché SGLT-
2

Tén thudc

Glyburide
Glipizide
Glimepiride
Repaglinide

Nateglinide
Methiglinide

Pioglitazone
Rosiglitazone

Metformin

Canagliflozin,
dapagliflozin,
empagliflozin

Co ché tac dong
*Tang tiét insulin bdi té bao
beta dao tuy
*Tang nhay cam insulin ngoai
bién

*Tang tiét insulin; cho tac dung
nhanh va dao thai nhanh.

*Giam dé khang insulin

*Tang nhay cam insulin & co va
mo m&

*Tang nhay cam insulin ngoai
bién va st dung glucose
*Giam tao glucose & gan

Uc ché tai hap thu glucose &
than

Nhém Tén thuéc
e chd
:’I(;:):\: Acarbose
Glucosidase ST
Sitagliptin
U'c ché& DPP-
4 Saxagliptin
Pong van Exenatide
GLP-1 Liraglutide
St v?n Pramlintide
Amylin

Co ché tac dong

* Lam cham tiéu hda duwong
sau bira an

*Tang tiét insulin
*Giam tiét glucagon
*Lam cham qua trinh tiéu hoa

*Tang tiét insulin

*Giam tiét glucagon

*Lam cham tiéu hoa

*Tang chirc nang té bao beta
*Giam tiét glucagon

*Lam cham tiéu hoa

*Tang chirc nang té bao beta



METFORMIN

» Thuoc du’b’ng uong giam HbA1c tot » Kiém soat tot Lipid mau
Ins Met  GIP1RA  TZDs  SGLT-2i  Glinides DPP4i  AGI Su thay déi cé y nghia véi o
- metformin (95% CI)
I l I I [ HbA,. (%) -0.74 (-0.84 to -0.65) <0.00001
.......................................................... .CS 08
2 07,-10 10 0510 0409 Triglycerides (mmol/L) -0.13 (-0.21 to -0.04) 0.003
% 15 1015 09,15 Cholesterol toan phén -0.26 (-0.34 1o -0.18) <0.0001
3 (mmol/L)
g : LDL-cholesterol (mmol/L) -0.22 (-0.31 to -0.13) <0.00001
p
HDL-cholesterol (mmol/L) + 0.01 (-0.02 to -0.03) 0.50
4 4 Garber AJ. Am ) Med 1997; 102: 491-7 Waulffele MG et al. J Intern Med 2004;256:1-14
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METFORMIN
> Khoéng ha dwong huyét > Khong tang can

35,

30 IAny hypoglycaemia —  Metformin .  — Gllbe.nclamlde Conventional
1 = Chlorpropamide Insulin

25 Substantive hypoglycaemia

20

15,

10,

5- L

Ol = | :

Diet Metformin Sulfonylurea Basal insulin Basal + : .
(n=756) (n=290) (n=1418)  (n=1036) postprandial Time from randomisation (years)
insulin (n=38)

Annual percentage rate
for hypoglycaemia
Mean change (kg)

Wright AD et al. J Diabetes Complications 2006;20:395-401
UKPDS 34. Lancet 1998;352:854-65
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METFORMIN

> Giam bién chirng trén tim mach do DT > Chi phi diéu tri thap

Cost for 30 days of therapy
Metformin 1000mg... ~ 94— 3109 %— 203 X

Glipizide 10mg BID
Pioglitazone 45mg QD
NPH 50U QD (vials)
Sitagliptin 100mg QD
Glargine 50U QD (p...
Empaglifiozin 25mg... IS 5435
Liraglutide 1.8mg QD N 5814

$0 $200 $400 $600 $800

www.GoodRx.com/, accessed July 8, 2018, (lowest price for New Haven, CT 06520)

Figure 1 Molecular targets and mechanisms of metformin effect on cardiovascular protection, AMPK activation mediated by metformin treatment
improves lipid profile, encrgy balance and decreases oxidative stress. Metformin is also shown to decrease myocardial infarct size through PI3K/
AKT activation, and increase peripheral blood circulation by decreasing PAIL-1. These properties of metformin may contributeits positive impact
on cardiovascular protection,

VN-GLUP-00080 o






< Thuoc: sén phdm cubi cling c6 chira duoc chét va cac ta dwoc ding cho ngudi nhdm muc dich phong
bénh, chan doan bénh, chira bénh, diéu tri bénh, gidm nhe bénh, diéu chinh chirc ndng sinh ly co thé
ngudi bao gém thube hda duoc, thube duoc lidu, thudc cd truyén, vdc xin va sinh phadm. (Két hop gilra

Luéat Dwoc 2016 va FDA)

Clinical Testing Aplf:gg;\flli ;zr

A Simple formulation A Final formulation
Target Lead Lead Preclinical FDA/EMA .
Identification  Discovery Optimization Testing Phase L1111 Review & ost-approval
Approval

o O : H * ” JORNNNe 4
2 » 2 " A JO @)
J.\/\ ¥ - @ @ J‘V\q @

7-10 years 6-12 years 1-2 years
$600M-$800M :> $1.2B-$1.4B ~$50M
~200 enter ~5 enter 1 approved

preclinical testing clinical testing by FDA/EMA 10




Bénh nhan
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C. DANG BAO CHE CAC THUOC DIEU TRI DTD DPUONG UONG

Dang bao ché
Immediate Release (IR)

Extended-Release
(ER or XR)

Sustained Release
(SR)

Controlled Release
(CR)

Delayed-Release
(DR)

Pic diém
Dang truyén thong phéng thich lap tirc

Phéng thich kéo dai c6 thé bao gom ca SR va
CR

Phong thich kéo dai nhwng khong kiém soat
nong d6 thuoc trong mau

Phéng thich kéo dai va kiém soat nong dé
thuoc trong mau

Phéng thich mudn hay vién bao tan trong
ruét

Vi du

Dai da sb cac dang thubc vién trong
bTb

Vildagliptin 100 mg

Metformin 500 mg

Metformin 500 mg + Repaglinide 2
mg...

Metformin 500 mg

12



C. CAC RAO CAN CHiNH CHO THUOC PTP PUONG UONG

< Rao can sinh ly: > S dung cac chéat lam tang tinh thdm (acid
= Mang rudt non nguwdi l1a moét mang ban béo, chat dién hoat,...)
tham bao goém cac té bao sap xép chat ché > Bao phim (cac polymer Eudragit, HPMC...)
va chat nhay > Giam héap thu thudc va cho > Si dung protease inhibitors
phép sw dao thai thudc (trypsin/chymotrypsin inhibitors...)
< Sw ton tai ctia cac enzym phan hay: ‘ » Bao boc hoat chat trong cac hé polymer
= Pepsin,  trypsin,  chymotrypsin & (PLGA, alginate...)
carboxypeptidases tir tuyén tuy hodc cac > Chat bam dinh Ién chat nhay clia mang
enzyme phan hdy insulin ton tai trong éng rugt non (chitosan, PMAA...)
tiéu héa s&n sang phan hdy hoat chat » Cac hé tai thudoc moi dang nano

(liposome,niosome...)

13
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C. UU PIEM CUA CAC DANG BAO CHE TRONG DTD

Bang cach kiém soéat téc dd gidi phong hoat chat,
cac dinh va thay déi trong néng do thudc sé dwoc
giam

Dang thubéc phong thich bién déi thong thuwdng sé
thay thé cho nhiéu hon 1 liéu cia dang thudc

truyén théng

Giam tan suat s dung gitp bé&nh nhan tuan tha tot

hon ché dé diéu tri va thuan tién hon trong thoi ‘
diém st dung thudc (sang s&m hodc dém khuya)

Giam tac dung phu trén dwdng tiéu héa va do noéng

do thudc sé & trong khodang tri liéu lau hon - it tac

dung phu hon

Giam thdi gian cham soc, dung thudc hay theo di

bénh nhan

Giam giao déng nong dé thuoc
trong mau

Giam tan suat str dung thuoc

Cai thién muc dé tuan thu va sw
hai Iong cua bénh nhan (patient
compliance)

Giam tac dung phu

Giam chi phi diéu tri

14



C. CAU TRUC CUA DANG BAO CHE PHONG THICH BIEN DOl

polymer matrix
with agent

Bao phim hoac tao vi hat

m

—]

icrosphere | carrier system
with microspheres

\
<>
\_/ Drug Drug

Dry polymer containing
immobile drug

Targetting
Molecules * *
Antibod )
(Antibody) \\* ., 7/~ Polymer coat(PEG)
\ ZIF ® e
o 2 e

L4 Liposome

®
. substance
° ° L4

°
° Cholesterol/
Phospholipid
bilayer

St dung hé dan thudc dang nano

Hydratable
dry polymer

Hydratable gel
containing
Diffusible drug

St dung hé polymer
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METFORMIN: 100 nam tw khi phat minh 1922
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Cong nghé bao ché: phong thich thuoc kéo dai (XR)

Glucophage XR: Hé thong khuéch tan Gelshield®

Phan td Metformin

Kiém soat sw phéng thich on dinh
kéo dai cua metformin

#—a Glucophage XR 2,000mg 1 lan/ngay

-

£

[=2]

£ .

< 2,000 u—m Glucophage 1,000mg 2 lan/ngay

[y}

o

5 15007 . GLUCOPHAGEJGLUCOPHAGE XR

- 4 ) Tmax | 3qid 7qid

. - ; E 1,000 ' Kha dung sinh hoc tuong duong

Khung Polime ngoai Khung Polime trong :c_-,

g 5007

«O-

o

[=)]

c

«Q

pa

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

Trwéce khi vao Sau khi vao
dworng tiéu hoéa dworng tiéu héa

TLTK: Timmins P. Clin Pharmacokinet 2005; 44:721-729
BB UP-00080




30 1 p<0.001 B Immediate-release metformin (pre-switch, n=205) 100 —
] M Glucophage® XR (post-switch, n-205)
80—
b4
C —
3 3
- g 60—
: :
& 3
404
20—

Any Gl AE Diarrhoea  Nausea Dyspepsia Abdominal Flatulence Constipation Abdominal
distension pain

VN-GLUP-00080

METFORMIN DANG PHONG THICH KEO DA
LAM GIAM TAC DUNG PHU TREN PU'ONG TIEU HOA, TANG Ti LE TUAN TRI

Murc do tuan tri HDbA,,
10.0-
p<0.0001
| N=40 p=0.074
81%
g 9.0_
g -
-
8.0
7.0-
B Metiormin Metformin XR

Davidson J, Howlett H, DVD 2004; 4(4):272-277
Blond et al. Cur Mer Res Opin 2004, 20(4):565-572

Donnelly LA. Diabetes,Obesity and Metabolism 2009;11:338-3. 17






Buccal insulin
delivery

l Inhaled Insulin

=S=~__  Inhaled
lnsulm
Inhaled //

Insulin

Inhaled
Insulln Adipose Tissue

l FFA, Llplds)
Endogenous
\ Insulin
Pancreas, 7

b

@

Liver

\X 7
Hor ; \ '/)"l Endogenous
Gluconeogenesis Wsulln
Endogenous
Insulin I Insulin secretion
chemical iontophoresis/
enhancers electroporation

-— Ll =

——— e c———————
1. Phat trién cac dudng dan thuéc méi

I Glucose uptake

ultrasound

82

= BN

Corneal insulin
delivery

Olfactory bulb

Molecules travel

jetinjection  microneedie

=

sxwapgda

sSSP

Development
Company Name Product Action phase
Access CobOral™  Coated insulin-loaded Short Preclinical
Pharmaceuticals, Inc  Insulin nanoparticles
Aphios Corporation ~ APH-0907 Nanoencapsulated Short Preclinical
insulin/biodegradable
polymer nanospheres
Biocon/Bristol-Myers  IN-105 Conjugated insulin Short I
Squibb
Diabetology Ltd Capsulin™  Insulin with delivery Short Il
OAD system Axcess ™
Diasome HDV-Insulin Hepatic-directed Short 1|
Pharmaceuticals, Inc vesicle-insulin
(nanocarrier)
Emisphere Eligen® Insulin with chemical Short |
Technologies, Inc Insulin delivery agents
(Eligen®)
Jordanian JPM Oral Liquid delivery system I
Pharmaceutical Insulin with insulin chitosan
Manufacturing Co nanoparticles
PLC

2. Phat trién cac hé théng dan thuéc

mdi dan

g hano

18






Patient
compliance

Not API alone but

clinical settings

Treatment
efficacy

Real
applications

20



CAM ON Vi DA CHU Y LANG NGHE!"!




METFORMIN: Liéu st dung t8i uu

cho hiéu qua cao nhat, it tac dung phu nhat

Metformin 2000 mg/ngay: Hiéu qua kiém soat PH tdi uu

Dosea

difference

Lewin 2007 2000
Fujioka 2005 2000
Willams—Herman 200%a 2000
Williams—Herman 20090 2000
Bosi 2009 2000
Goldsiein 2007a 2000
Goldstein 2007b 2000
Garber 1387 2257

Grant 1996 3000

Change (95% Cl)

0.21 (—0.14, 0.56)
—0.10 {(—0.28, 0.07)
—0.30 (—0.55, —0.05)
—0.40 (—0.61,—0.19)
—0.20 (—0.37, —0.03)
—0.31 (—0.56, —0.06)
—0.50 (—0.72, —0.28)
—-0.35 (057, -0.12)

—0.30 (—1.17. 0.57)

Overall {IZ = 55.5%., p = 0.021)

—0.26 (—0.38.-0.14)

NOTE: Weights are from random=effects analysis

‘Hirst JA el. Ul .« IUUCLLOD WUIC VvVl JJ. TTUYU TIT

—4

Favors high dose Fawvors low dose

Li€u cao hon (>1500mg) Metformin giam thém 0.26% HbA1c (p< 0.0001)

VN-GLUP-00008-P



METFORMIN: Liéu st dung t8i uu
cho hiéu qua cao nhat, it tac dung phu nhat

Bénh nhan ngwng diéu trj (%)

HbA,,

0
°
0
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«
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~O
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=
g
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0
T

-2.5

500 1000 1500 | 2000 2500
—

‘Garber AJ, et al. Am J Med 1997;103: 491-7

Metformin dosage (mg)

10

Tac dung phu tiéu hoa

500

1000 1500 | 2000 | 2500
—

Metformin dosage (mg)
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Internal

METFORMIN

- Giam dé khang Insuli

1 SU dung ! Tan tao 1 Bat giif glucose
Glucosé Glucose ™Téng hop
J{ Thuy phan Glycogen
Glycogegl 4 Oxi hda acid
J Oxi héalacid béo T
4
o T o
gan, mo
Lam giam dudng huyét doéi va
sau an

Khong gay ha dudng huyét

Adapted from 1. Bailey & Feher. Therapies for Diabetes 2004. 2. Batchuluun et al. J Endocrinol Diabetes Obes

2014;2:1035. MNACRRC K



l Figure 1 Molecular targets hanisms of metformin ¢ffect on cardiovascular prot@ction, AMPK activation mediated by metformigltreatment
improves lipid profile, energy balance and decreases oxidative stress. Metformin is also'shown to decrease myocardial infarct size th PI3K/
AKT activation, and increase peripheral blood circulation by decreasing PAL-1. These properties of metformin may contributeBits positive impact
on cardiovascular protection.

MERRCK

Cell Metab . 2014 Dec

NV OWIN// N[O



Internal

3. MOT SO NGHIEN CcU'U
S’ dung Metformin trén BN BDTD c6 nhoi

MBifnia( Biovy 981)* Hazard ratio (

Death(33/173)** 95%CI) —

CV Death(24/139)** 0.91(0.61-1.34) —{T—

Death 0.93(0.60-1.43) , T |
/reinfarction/stroke(56/30 0.78(0.58-1.04)

4)** 0.63(0.42-0.95)

Reinfarction/stroke(28/17 -

6)** —H—
Sulfonylureas(268/913)* —
Death(51/155)** 1.08(0.78-1.50)

CV Death(41/122)** 1.15(0.80-1.64) T a 1
Death/reinfarction/stroke( 0.93(0.73-1.20) =
80/280)** 0.81(0.57-1.14) —
Reinfarction/stroke(40/16 | | ' | a
)% 0.50 0.70 1.00 1.45 2.00 4.05

Insulin(690/491)* Drug better  Drug worse

Beath (134 73)% verded 260,831 51D 2008; 20: 166-176



Internal

3. MOT SO NGHIEN CcU'U

Lgi ich cua BN DTD sau can thiép mach vanh

Phan tich héi cgu
\

l Pa tri lidu

BN DTDP c6 bénh ly

timP can tai tudi mau

(-) Metformin

N=1110

B ERGRIET
(+) Metformin

N=887

T — Theo doi 9 tﬁélng

Can thiép mach
vanh

Tham kham Ian cuoi:
Tai hep, NMCT, tu vong

CABG
@ Prevention of re-stenosis with tranilast and iiﬁﬁﬁéﬁmgg‘;rial

b Previous MI (40%), previous PCI (55%), unstable angina
(64%), CHF (11%)

Kao et al. Am J Cardiol 2004; 93: 1347-50

MERRCK



Internal

3. MOT SO NGHIEN CcU'U

Lgi ich cua BN DTD sau can thiép mach vanh

:
\ Nhom co Metformin _ ,
O Metformin Khac
© g n = 887
z% ] TU vong 1% 3%*
—. J - i NMCT 1% 3%%*
Q0.8 Nhom diéu tri khac
2 n=1110 Can thiép mach vanh 20% 22%
<O
< 0.
1).
Fo g |
Kaplan - Meier
. analysis, p = | | |
'00.005 50 100 150 200 250
SO ngay theo doi
- Metformin giam cac bié€n c6 tim mach trén bn BTD typ 2 sau can
thié€p mach vanh
MERRC K

a GOm tai tao MM, NMCT va tu vong Kao et al. Am J Cardiol 2004; 93: 1347-50



Internal

3. MOT SO NGHIEN CcU'U

e Metformin an toan trén BN DTD mac suy tim

Metformin Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI 9 Glé m tl:r VOI’lg m0|
Eurich 29 208 200 773 7.0% 0.54 [0.38, 0.77] 2005 — -
Masoudi 460 1861 4345 12069 13.3% 0.69 [0.63, 0.75] 2005 u
Inzucchi 93 406 768 2184 11.0% 0.65 [0.54, 0.79] 2005 - A Yok 0
Andersson 2349 6RE 2344 3615 12.9% 0.54 [0.48, 0.60] 2010 = nguyen nhan ' 23 /0 SO
Roussel 221 1220 488 2790 12.0% 1.04 [(0,90, 1.20] 2010 L
Evans 137 205 183 217 12.8% 0.79 [0.71, 0.89] 2010 = 45 0
Shah 22 99 112 302 6.2% 0.60 [0.40, 0,.89] 2010 — le 37 /0 (pOOIed
MacDonald 155 376 733 1306 12 4% 0.73 [0.65, 0.84] 2010 =
Aguilar 246 1561 1117 4624 12.5% 0.65 [0.58, 0.74] 2011 adJUSted I"ISk
Total (95% CI) 6b24 27880 100.0% 0.69 [0.61, 0.79] ¥
Total events 1602 10290 = . .
Heterogeneity: Tau® = 0.03; Chi* = 63.59, df = 8 (P < 0.00001); I = &7% Iﬂ 01 I[]Il IID mDI eStI mates ' O J 80/ O 74
Test for overall effect: 2 = 5.45 (P < 0.00001) Favors Metformin Favors control

Phan tich cdc nghién citu cho thiy: 0.87; p < 0.001)

- Khong tang td vong ¢ nhdm suy tim c6 giam EF (HR 0.91; 0.72-1.14; P=0.34) hay suy tim co
bénh than man (HR 0.81; 0.64-1.02; P=0.08),

- Giam ty Ié nhap vién do moi nguyén nhan (HR 0.93; 0.89- 0.98; I 2 =0%; P=0.01)

- Khdng gia tdng nguy cd nhiém toan acid lactic va c6 1 s6 NC khdéng ghi nhan trudng hgp ndo

(Circ Heart Fail. 2013;6:395-402.)



