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Chan doan va diéu tri cac bénh thuong gdp: Cép nhat 2019
Ngay 29/9/2019 tai trung tam HOi nghj 272 V6 Thj Sau

Vai tro ctia nhém (rc ché SGLT2
trong dieu tri dai thao dwong:
Loi thé va Han ché

Vo Tuan Khoa



NoOi dung

Sinh ly tai hap thu glucose tai than
Tac dung lam sang ctia nhom &c ché SGLT2

Panh gia tac déng trén tim mach cua nhém wc
ché SGLT2

M6t sO tac dung phu can lwu y



Than va dieéu hoa glucose

Chtrc nang than

y » Tan tao glucose

s~y ° St dung glucose

* Loc glucose

- Tai hap thu glucose

3
Courtesy of Clifford Bailey, PhD



Vi tri chat dong van chuyén glucose
phu thuoc natri (SGLT)

e
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Adapted from Bailey CJ, Day C. Br J Diabetes Vasc Dis. 2010;10:193-199.




Upregulation of SGLT2 Transporter and
Enhanced Cellular Glucose Uptake in T2DM

Protein Expression Glucose Uptake
by Tubular Cells
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Tai hap thu va bai tiet glucose tai than

@ D
Glucose re-absorption is
increased in T2D...

Glucose Glucose 9 D
filtration excretion
...reducing the amount of
Thnax glucose excreted at a given level
9 of blood glucose
> Glucose
© _re-absorption ] (" SGLT2 inhibitors lower the N
a3 amount of glucose that can be
S Glucose re-absorbed, i.e., lower the renal
O re-absorption threshold/T .,
on SGLT2
inhibition

This increases glucose excretion
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Plasma glucose (mg/dL)

SGLT2, sodium glucose cotransporter 2; T2D, Type 2 Diabetes; T,,,,, transport maximum.

Nair S, Wilding JPH. J Clin Endocrinol Metab. 2010;95:34-42.



Sodium-Glucose Cotransporters

Site
Sugar specificity

Glucose affinity
Glucose transport

capacity

Role

J Intern Med. 2007;261:32-43

SGLT1

Intestine, kidney

Glucose or galactose
High
K,,=0.4 mM

Low

Dietary absorption of
glucose and galactose

Renal glucose
reabsorption

SGLT2
Kidney

Glucose

Low
K,=2 mM

High

Renal glucose
reabsorption



Lich str : Tt Phlorizin dén Gliflozins

- 1835: phan lap chéat phlorizin ttr vé cay
tao.

- 1886: glucose niéu xuat hién vai liéu cao
phlorizin.

* 1970 — 1990: xem lai vi tri va dac tinh
cda thu thé SGLT2 ddi véi phlorizin

» 1999: bao ché dan xuat dau tién "
phlorizin (T-1095) hi¥a hen la thuoc moi i “4. &>
diéu tri BDTD. =

« 2012 (Dapagliflozin); 2013
(Canagliflozin); 2014 (Empagliflozin) lan
lwot dwoc chap thuan

NATURAL

Apple Extract

Phloretin

Thi trwdo'ng Viét Nam hién nay: chi cé Dapagliflozin va Empagliflozin

Ehrenkranz JLR. Diabetes Metab Res Rev. 2005:21:31-38.



SGLT2-i giam ngwdng than doi véi thai glucose
Uc ché SGLT2 |lam giam ngwéng thai glucose & than, dan dén:
- Tang thai glucose qua nwéc tiéu ~ 70g/ngay

- Giam glucose tai hap thu vao mau.

- Giam bH
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Adapted with permission from Abdul-Ghani, DeFronzo RA.

Abdul-Ghani MA, DeFronzo RA. Endocr Pract. 2008;14:782-790. ,Nair S, Wilding JP. J Clin Endocrinol Metab. 2010;95:34-42



Pac tinh dwoc ly cia nhém tre ché
SGLT?Z

Empagliflozin Dapagliflozin Canagliflozin
Therapeutic dose 10-25 5-10 100-300
(mg/day) 10 10 100
Starting dose
Administration QD QD QD
With or without food ~ With or without food Before first meal
Peak plasma
concentration (hours 1.5 Within 2 1-2
post-dose)
Absorption > 60% ~ 78% ~ 65%
(mean oral bioavailability)
Metabolism < Primarily glucuronidation - no active metabolite -
Elimination Hepatic:irenal 43:57  Hepatic:renal 22:78  Hepatic:renal 67:33
(half-life, hours) [12.4] [12.9] [13.1]*
Selectivity over SGLT1 1:5000 > 1:1400 > 1:1601!
Glucose excretion with -3 - 70 119

higher dose (g/day)

*For the 300 mg dose.
Data from http://www.ema.europa.eu/ (Jardiance SPC, Forxiga SPC, Invokana PI, Invokana SPC, all accessed June 2015); 1. Sha et al.
Diab Obes Metab 2015;17:188-97.



Tém lwoe (1): SGLT2 va kiem soat BH

O nguwoi khde manh, khong BTD
— SGLT2 c6 nhiém vu tai hap thu gér) nhw toan
bO glucose trong dich loc tal 6ng gan
- ODPTD tip 2
— Tang biéu 16 va chirc nang clia SGLT2 tai 6ng
than
— Tang tai hap thu glucose dan dén tang PH

Chao EC. Clin Diab.2014;32:4-11



Diabetologia. 2018 Oct;61(10):2118-2125. doi: 10.1007/s00125-018-4663-6. Epub 2018 Aug 22
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Tac dung lam sang cua nhém wrc
ché SGLT2

Puwdng huyét
Can nang
Huyét ap

LDL cholesterol
Nhiém triing



Nhom

trc ché SGLT2 dorn tri
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1. Stenlof K. Diabetes Obes Metab. 2013;15:372-382.

— 24 tuan, 10 mg
« Empagliflozin3

— 90 tuan, nhan mé, 25 mg

2. FDA Background Document Dapagliflozin. www.fda.gov. Accessed Jan 2014.

3. Ferrannini E. Diabetes Care. 2013;36(12):4015-4021.



Nhom rc ché SGLT2 thém vao
metformin
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Canagliflozin: Nhiém trung
nghién ctru dorn tri 26 tuan
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Stenlof K, et al. Diabetes Obes Metab. 2013:15:372-382.
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Dapaglifiozin: Nhiém triing
nghién ctru dorn tri 24 tuan

Nhiém trung sinh duc Nhiém trung tiéu
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Ferrannini E, et al. Diabetes Care. 2010;33(10):2217-2224.



Empagliflozin: Nhiém trung
nghién ctru nhan m& 78 tuan m& rong
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Ferrannini E, et al. Diabetes Care. 2013;36(12):4015-4021.



Nhém trc ché SGLT2: tac dung phu

- Tang ty I& nhiém nam sinh duc
— 2% dén 8% so voi placebo
» Nhiém trung tiéu do vi khuan
— 1% dén 12% so v&i placebo
— Chuwa ghi nhan viém dai bé than hay nhiém trung huyét
tr dwong niéu
» Da s6 nhiém trung dé diéu tri va hiém khi phai
ngwng thudc
— Dung thuéc kem khang nam va vé sinh ky

Ferrannini E, et al. Diabetes Obes Metab. 2013;15(8):721-728.
FonsecaV, et al. J Diabetes Complications. 2013;27:268-273.
Nauck MA, et al. Diabetes Care. 2011;34:2015-2022.

Stenlof K, et al. Diabetes Obes Metab. 2013;15:372-382.
Wilding JPH, et al. Diabetes Obes Metab. 2013;15:403-4009.



Loi ich 1am sang ctia nhom e ché
SGLT2 & DTD tip 2
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Ha dwérng huyét 6n dinh
» Giam ngb déc dudng
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Co ché doc lap vé&i Insulin3

« Hiéu qua & tat ca giai doan bénh
« CO thé phdi hop thudc ha BH?
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Lol niéu tham thau
« Gidm huyét ap>2

\

/Giéi phéng nang lwong thirazs
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« Gidm can 6n dinh?

« Gidm tac dung tang can cua thudc
ha DH khac?
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Holman RR, et al. N Engl J Med 2008;359:1577-89; 2Neumiller JJ. Drugs 2010;70:377-85; 3Lo MC, et al. Am J Ther 2010 [Epub
ahead of print].



Tém lwoe (2): Nhém e ché SGLT2
trong diéu tri PTD

» Hiéu qua
— Giam HbA1c tir 0.5% dén 1.0%
— Giam can nang ~3 kg
— Gidm huyét ap tdm thu tir 3 dén 5 mmHg
— Hiéu qua khi don tri hoac két hop
* An toan
— |t hay khédng nguy co ha BH
— Tang nguy co nhiém trung sinh duc (nam)
— Ha kali mau khong pho bién &
» Nguoi lon tudi , ] ]
» Dung UCMC hay wc ché thu thé Angiotensin hay loi tiéu
« Tac dung phu
— Tiéu nhiéu
— Ha ap nhe thoang qua



Nhém (rc ché SGLT2: tac dong hang loat
cac yéeu to nguy co tim mach

Based on clinical and mechanistic studies

Novel
Pathways (?)

Inzucchi et al. Diab Vasc Dis Res 2015;12:90-100.



SGLT2 inhibition '—|
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Heerspink et al. Circulation DOI:10.1161,116.021887. Mudaliar S et al. Diabetes Care 2016;39:1115-Baartscheer A et al.
Diabetologia 2016; DOI 10.1007/s00125-016-4134-x. Sano M et al. J Clin Med Res 2016;8:844-847



Anh hwéng huyét déng ctia nhém tre ché
SGLT2 trén than

Bang céach khoi phuc co ché diéu hoa 6ng théan —
cau than (TGF), SGLT2i co hep tiéu déng mach
dén, lam giam ap lwc cau than

Co ché: Y nghia lam sang:

i’m 7 A PN
SGLT2| G,a E’:Ip Iu.’c cau thar?’
Cac dau hiéu nhan biét
éﬁ% Co hep [‘0 trén lam sang:
tiéu dong mach dén .
\ et aong v giam GFR trong
giai doan dau
v' giam albumin niéu

Cherney D et al. Circulation 2014,;129:587




Tom tat thiet ké cac nghién ctru danh gia
két cuc tim mach cia nhom tc ché SGLT2

EMPA-REG

OUTCOME®?

CANVAS?

CANVAS-R3

CREDENCE*

DECLARE-
TIMI 58°

Ertugliflozin
CVOTS®

Interventions

Main inclusion
criteria

No. of patients

Primary
outcome

Key secondary
outcome

Target no.
of events

Estimated
median FU

Estimated
completion

Empagliflozin/
placebo

Est. vascular
complications

7034
3P-MACE

4P-MACE

691

~3 years

2015

Canagliflozin/
placebo

Est. vascular
complications or
=2 CVrisk
factors

4339
3P-MACE

Fasting insulin
secretion,
progression of
albuminuria

2420

6—7 years

Apr 2017

Canagliflozin/
placebo

Est. vascular
complications or
=2 CVrisk
factors

5700

Progression of
albuminuria

Regression of
albuminuria,
change in eGFR

TBD

3 years

2017

Canagliflozin/
placebo

Dapagliflozin/
placebo

Stage 2 or 3 CKD High risk for CV

+

macroalbuminuria

3627

ESKD,
S-creatinine
doubling,
renal/CV death

4P-MACE +
HHF

TBD

~4 years

2019

events

17,150
3P-MACE

4P-MACE +
HHF +
revascularisation

1390

4-5 years

2019

Ertugliflozin/
placebo

Est. vascular
complications

3900
3P-MACE

4P-MACE

TBD

5-7 years

2021

Adapted from Inzucchi et al. Diabetes Vasc Dis Res 2015;12:90-100. 1. Zinman et al. Cardiovasc Diabetol 2014;13:102.
2. NCT01032629. 3. NCT01989754. 4. NCT02065791. 5. NCT01730534. 6. NCT01986881.



Tom tat ket qua danh gia ket cuc tim mach-
than cua nhém rec ché SGLT?2

Medication

PRIMARY
OUTCOME

CV Death

SECONDARY OUTCOMES

Nonfatal
Ml

Nonfatal
Stroke

Hospitalization
for Heart Failure

Renal composite
outcome

EMPA'REGl s |Empadiifiozin| CVP/MI/Stroke 0.62 NS NS 0.65 0.54
OUTCOME* pag 0.86 (0.74,0.99) | (0.49, 0.77) (0.50, 0.85) (0.40, 0.75)
HR (95% ClI)

CANVAS25 .| cvbmistroke 0.67 0.60

HR (95% Cl) Canagliflozin | 560 75, 0.97) NS NS NS (0.52, 0.87) (0.47,0.77)

CVD/MI/Stroke
DECLARE?3> 0.93 (0.84 to 1.03) o —
HR (95% CI) Dapagliflozin NS NS NS (0.61, 0.88) (0.43, 0.66)

CREDENCE*
HR (95% CI)

Canagliflozin

CVD/HHF
0.83(0.73, 0.95)

Renal
Composite/CVD
0.70 (0.59, 0.82)

0.78
(0.61, 1.00)
P=0.0502

NS

NS

0.67
(0.52, 0.87)

0.66
(0.53, 0.81)

CV, cardiovascular; CVOT, cardiovascular outcome trial, HR, hazard ratio; NS, not significant; MIl, myocardial infarction;
CVD, cardiovascular death
1 Zinman B, et al. N Engl J Med 2015;373(22):2117-28. 2 Neal B, et al, N Engl J Med 2017;377:644-57. 3 Wiviott et al N

Engl J Med 2018; DOI 10.1056/NEJM0al1812389 4 Percovic et al N Engl J Med 2019; DOI 10.1056/NEJM0a1812389.; 5.
Zelniker TA et al. Lancet - published online Nov 2018




Tom lwoc (3)

» Nhém (rc ché SGLT2 c6 the kiém soat cac yéu
t6 nguy co tim mach — co lgi ich tiem tang trén
than va tim mach



Nhém trc ché SGLT2 va Nhiém toan
ceton v&i mwrc DH ngwong thap
(EuDKA)



Relative Decreased insulin action Absolute
Peripheral tissue Adipose tissue
' Q
r Y |
/ - Amino acids Free fatty > 4 : o
‘ > acids ol R

s { o .,_4\

Liver

ol ‘ \
‘.Q /

Glycogenolysis &
gluconeogenesis

|
—

/| (BOHB & AcAc)

Y

Ketone body
production

i

Hyperglycemia Hyperketonemia
Decreased
Osmotic alkaline
diuresis buffer
Dehydration Acidosis
HHS DKA

Diabetic ketoacidosis (DKA); hyperglycemic hyperosmolar state (HHS).

CMAJ2003;168(7):859-66




Co ché EuDKA lién quan nhém wrc
che SGLT2

Pathophysiology: Conseguences:
* Increase of glucagon * Increase in lipolysis
« Decrease of insulin dosage * |Increase in ketogenesis

SGLT2i

# Glucagon

4 Ketone body reabsorption

4 Ketogenesis ¥ Insulin dose

} Lipolysis

4 Ketone bodies (plasma)

Taylor. JCEM. 2015;100:2849-52



EuDKA: Yéu t6 nguy co’ va chan doan

Yéu to6 nguy co’

« Giam lvong calori an vao

e Thiéu insulin ttr tuy tiét ra

« Dung bia regu qua murc

« Gidm liéu insulin dang
dung

Rosenstock J. Diabetes Care. 2015;38:1638-42.
Erondu N. Diabetes Care. 2015;38:1680-86
Peters AL. Diabetes Care. 2015;38:1687-93

Cac triéu chirng ngay ca khi
DPH < 250 mg/dL

Budn nén/nén
Pau bung

Mét moi toan than
Khoé tho



Hoai thw Fournier la gi?

Causative
Microorganisms

Synergistic polymicrobial
nvasion

Virulence Factors -
toxin/enzyme Production
&g endotoxin,
collagenase.
Leading to fascial
digestion & necrosis

Host Defences

(Zo-nmrbiditi ese
Diabetes, H lV.alcoh:l,vism

Actiology of Infection eg,
Fectal abscess, scrotal
ulcer

Figure 1. The imbalance between host defenses and the

virulence of microorganisms in Fournier’s gangrene

Archivio Italiano di Urologia e Andrologia 2016; 88, 3

Fournier’s gangrene

» type | necrotizing fasciitis of
the perineal, perianal or
genital areas.

» “streptococcus gangrene”,
“synergistic necrotizing
cellulitis” and “peri-urethral
phlegmon”

» soft tissue disease:
infective, destructive and
fatal



ORIGINAL RESEARCH Annals of Internal Medicine

Fournier Gangrene Associated With Sodium-Glucose

Cotransporter-2 Inhibitors

A Review of Spontaneous Postmarketing Cases
Susan J. Bersoff-Matcha, MD; Christine Chamberlain, PharmD, CDE; Christian Cao, MPAS, PA-C; Cindy Kortepeter, PharmD;

and William H. Chong, MD

Ann Intern Med.2019;170:764-769. doi:10.7326/M19-0085



Mot sO dac diem n

A
Potential precipitating factors (n=6) - SGLT2 inhibitor -

Urinary tract infection 2 Canagliflozin
Perineal hygiene difficulty 2 Dapagliflozin 16
Recurrent genital fungal infection (self-treated) 1 empagliflozin 18
Colostomy reversal (5 mo prior) 1
Concurrent colon cancer diagnosis 1
Hospitalization (initial or prolonged) 53
Life-threatening 23
Disability 5
Death 3

Ann Intern Med.2019;170:764-769. doi:10.7326/M19-0085



Tom lwoc (4)

« Khong dung cho DTD tip 1

« Lwu y khi gidm liéu insulin va khéng git insulin trong
nhirng ngay bi bénh (phai thtr dwérng huyét lién tuc)

« Nén ngwng nhém e ché SGLT2 trong nhirng ngay bi
bénh, nhin doi kéo dai, chu phau

 Néu thay khéng khde (VD: mét, budn ndn/nén), thir ngay

dién giai, dw tri¥ kiém, anion gap....

Rosenstock J. Diabetes Care. 2015:;38:1638-42.



Nhém e ché SGLT2 trong ADA 2019

Metformin

[ Thay ddi 16i sbng va khéi tri }

1

l—[ Bénh tim mach xo vira va bénh than man

Co

1

Thém thudc thi 2 cho thay cai thién
MACE va t&r vong tim mach

Uc ché Péng van
SGLT2 GLP1

ADA American Diabetes Association; MACE major adverse

cardiac events; SU sulfonylurea; DDP4 Dipeptidyl peptidase 4:

GLP1 Glucagon-like peptide 1; SGLT2 Sodium Glucose
Cotransporter 2; TZD Thiazolidindione

Khong

1

Thém thuoc thir 2 dya yéu to BN va
thudce (t6i wu can nang, ha BH, chi phi)

= Uc ché Pdng van
DDP4 GLP1
v v v
Uc ché :
[ TZD ] [ SGLT?2 ] [ Insulin ]




Két luan

Nhém Grc ché SGLT

« Hiéu qua kiém soat BH, huyét ap, can nang

 Loiich ro rét trén tim mach-than

« Thay thudc can hiéu biét day du vé lgi ich va
nguy co trwdc khi dung



