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Diabetes mellitus typ 2

@ Porucha sekrece inzulinu z beta bunky
pankreatu

@ Inzulinorezistence (svaly, tukova tkan, jatra)

M Postupné vyhasinani fce pankreatu (progresivni
onemocheéni)

M GIT: inkretinova deficience a/nebo rezistence

M Ledviny: zvySena reabsorpce glukozy




ADA 2020:

Mozna bude nutna nova definicce DM 2.
typu dle prevazujici poruchy.....



PERORALNI ANTIDIABETIKA




ldealni peroralni antidiabetikum

@ stimulace inzulinove sekrece ( uprava
prvni i druhe faze sekrece inzulinu)

@ potlaCeni periferni | jaterni
inzulinorezistence (normalizace
glukézoveho metabolismu v periferii a
potlaCeni jaterni glukoneogeneze)



ldealni peroralni antidiabetikum

@ zpomalit/zamezit ubytku funkce
pankreatickych beta bunek

@ uprava ostatnich metabolickych patologii



@ snizeni lacne | postprandialni
hyperglykémie

@ fyziologické pusobeni (nesnizovat
euglykemii)

@ minimum nezadoucich ucinku a
sekundarniho selhani leCby



Vyvoj |lécby DM 2 v poslednich 2 dekadach

Peripheral

a-1 blockers
R-blockers

Central
o.-2 agonis
Vasodilators

Diuretics
Adrenergic

neuronal
blockers




Metformin (biquanid)

@ sam o sobe by nemel mit
hypoglykemizujici ucinek

@ snizeni inzulinoveé rezistence hlavne v
jatrech

M /ék prvni volby u pacienttd DM typu 2

@ Kl: snizena funkce ledvin, jater, operace,
hypoxie, kontrastni vysetreni rtg, kardialni
selhavani NYHA lll.-IV, akutni stavy atp.-
laktatova acidoza!



Metformin a renalni insuff.

@ Puvodni SPC — KI pfi clearence kreatininu
pod 60 mi/min)

@ Nove studie — nove SPC.: Ize | pri GF 30-
60 ml/min

Dop. pred podanim kontr. latky vysadit pri GF
30-60 ml/min, v praxi — v kazdém pripadé!



Metformin a renalni insuff.

@ Nove - SPC:

— Kl metforminu az pri GF pod 30 ml/min

— GF: 30-44 ml/min — zahajovat maximalne 500
mg/den a maximalni davka 1 000 mg/den

— GF: 45-59 ml/min - zahajovat maximalne
1000 mg/den a maximalni davka 2 000
mg/den

— GF: 60-89 ml/min — maximalni denni davka
3 000 mg a pfi snizeni GF zvazit snizeni davky



Metformin (biquanid)

@ Doporuéeni CDS — leden 2012: i u prediabetu
do 60 let veku, pokud je | alespon jedno z:
— BMI = 35 kg/m2
— hypertriglycidémie
— nizky HDL-CH
— arterialni hypertenze
— kardiovaskularni onemocnéni
— glyk. Hb 245 mmol/mol
— DM 2. typu v RA u rodicu
— GDM v anamnéze



Metformin — systémove ucCinky

snizeni vyskytu nadoru (asi vyssi davky)

kardiovaskularni pozitivni efekt, kardioprotekce (Ize i u
NYHA [.-lIl.)

stimulace imunity

anabolicky efekt na kost

pozitivni efekt na ovulaci (PCOSy)

redukce hmotnosti a obvodu pasu

zvyseni aktivity GLP — 1

transport glukézy z krevniho obehu do streva do stolice



Metformin — systémove ucCinky

pozitivni ovlivhéni jaterni steatozy

snizeni chron. zanétl. zmen ve svalech a tukove tkani
antiagregacni efekt

hypolipidemicky efekt

snizeni proliferacni aktivity cevni steny

vazodilatacni efekt

zlepseni paméti ? snizeni Alzheimerovy demence



Metformin
Nezadouci ucCinky:

M - laktatova acidoza
@ - sniZzeni vitaminu B 12



Preparaty sulfonylurey

@ v co nejmensi davce, 1 - 2x denne

@ ANOQO: glimepirid, gliclazid (Diaprel,
Glyclada), gliquidon

@ NE: glipizid a vubec ne glibenclamid



Preparaty sulfonylurey

@ vedou k vyCerpani beta-bunek pankreatu,
castejSi tzv. ,sekundarni selhani lecby"”

@mnekteri diabetologove ve svete jiz vubec
nepouzivaji, stale ale nejlevnegjsi...



Nesulfonylureova inzulinova
sekretagoga (glinidy, meglitinidy)

B (NovoNorm - 0,5..1,0..2,0
mg)
— 3x denne pred jidlem
— ,Jedno jidlo - jedna tableta”
— meéne postabsorpcnich hypoglykemii

LI 4 LD a4

profil



Thiazolidinediony (Glitazony)

(Avandia) — zari 2010 - stazen z
trhu....(retence tekutin, srdecni selhani),
listopad 2013 FDA vraci, EMA zatim ne

(Actos) + vyznamny
hypolipidemicky ucCinek

— snl’_ien_[ Inzulinoveé rezistence hlavné na
periferii (svaly, tukova tkan)

— regenerace beta bb. pakreatu
— ucinek nastupuje az za nékolik tydnu



Thiazolidinediony (Glitazony)

B — pro urcite pacienty

@ Cave:
— ca mocového mechyre
— fraktury kosti
— srdecni selhani

@ ALE: snizeni makrovaskularnich komplikaci!



Inkretinovy efekt

Zvyseni vylucovani inzulinu po p.o.
podani glukozy

@ Inkretiny - GLP-1 (glucagon-like peptid):

— zvyseni vylucovani inzulinu po p.o. podani glukozy

— zvysuje vylucovani inzulinu s ohledem na vysku
glykémie (nedéla hypoglykémie)

— snizuje vyprazdnovani zaludku

— centralné snizuje pocit hladu

— vede k regeneraci beta-beta b. pankreatu

— snizeni glukagonu a zvysSeni inzulinu

— zrejme i kardioprotektivni ucCinek



Inkretiny

(glucagon-like peptid), (gastro-intestinalni
polypeptid) — hormony tenkého streva — synergismus
S inzulinem

@ Inkretinova analoga
S.C. aplikace 1 — 2x denne, 1 x tydne
NU — zazivaci potize

@ Gliptiny - DPP-4 inhibitory (inhibitory dipeptidyl
peptidazy-4) - blokace enzymu odbouravajiciho
iInkretiny)

p.o.—1-2x d(?nné
temer zadne NU



Inkretiny

(glucagon-like peptid), (gastro-intestinalni polypeptid) —

hormony tenkého stfeva — synergismus s inzulinem

@ Inkretinova analoga (jsou rozdily mezi jednotlivymi preparaty)

e;(enati)d -BYETTA (k dispozici v CR 3/2009), BYDUREON (k dispozici v CR
6/2014

liraglutid — VICTOZA (k dispozici v CR 9/2010) + sniZeni TK ! + sniZeni
vahy!

[i))f)igenatid — LYXUMIA (k dispozici v CR — 3/2014) — postprandialni efekt,

albiglutid — 1 x tydné s.c. ??77?
dulaglutid — TRULICITY — 1x tydné s.c., dobra snasenlivost...
semaglutid — 94 % stejny jako GLP-1 — 1 x tydné s.c.,



Inkretiny

(glucagon-like peptid), (gastro-intestinalni polypeptid) —
hormony tenkého stfeva — synergismus s inzulinem

@ Gliptiny - DPP-4 inhibitory (inhibitory dipeptidyl peptidazy-4) - blokace
enzymu odbouravajiciho inkretiny)
— lu straSich, i pfi CHRI

— sitagliptin - JANUVIA (k dispozici v CR 11/2008) - — TECOS — nezhorsuje
KV onem.

— vildagliptin — GALVUS (k dispozici v CR 5/2009)

— saxagliptin — ONGLYZA (k dispozici v CR 2/2011) — srd. selhani???

— linagliptin — TRAJENTA (k dispozici v CR 5/2012) — Ize i pfi ledv. insuff.
— alogliptin — VIPIDIA (k dispozici v CR 2014)

Od roku 2020 mohou pfedepisovat i P.L.



Glifloziny — inhibitory SGLT 2 -

Inhibitory sodiko-glukbézoveho transporteru

Snizeni zpétné tubularni reabsorpce glukosy,
potenciace glykosurie (odr. 2014, 2015),

- shizeni hmotnosti
- snizeni TK
- NU — infekce mocCovych cest



Glifloziny — inhibitory SGLT 2

— snizeni zpetne tubularni reabsorpce glukosy,
potenciace glykosurie (odr. 2014, 2015)

- vice snizuji glykémie nalacno
- pozor na ketoacidozu — snizuji inzulin a
zvySuji glukagon (napr. dapagliflozin)

- dapagliflozin (Forxiga) — i u obéznich DM 1
- empagliflozin (Jardiance)
- canagliflozin (Invokana) — studie CANVAS -

vetsi incidence amputaci DKK? Studie
CREDENCE nepotvrdila...

- nove bude i sotagliflozin — DM 1 1 DM 2



Glifloziny.....

@ diureticky efekt vede ke snizeni objemu
cirkulujici plasmy a tim ke snizeni
systemoveho tlaku a mensi kardialni
zatezi (i snizeni TK, snizeni LDL-CH,
snizeni KM/S, zlepsuje kardialni
selhavani...)

@ ' Pozitivni kardiovaskularni a renalni
efekt....



@ Akarboza — inhibice alfa-glukozidazy v
tenkém strevé (blokace stépéni sacharidu a
vstrebavani glukozy)

— v USA i v ramci prediabetu
— vzhledem k NU malo uzivana

@ USA - + amylin



Dualni agonisté (synergni ucinek)

@ GLP-1 + glukagon agonisté
@ GLP-1 + glifloziny




Predpokladany efekt PAD
na snizeni HbA1c

3 SU a BG
@ glitazony
l akarboza
@ repaglinid

- pok
- pok
- pok
- pok

es01,5-2%
es 0 1%

es o 0,8%
es 02%



Limity lecby DM 2

[l Jedna se o chronické onemocneni
@ Nemocni jsou polymorbidni
[l Jsou obvykle vyssiho veku

@ Maji primarne mensi adherenci
K rezimovym opatrenim
m Casté je potfeba vicedetné medikace
@ Existuje ohrozeni nezadoucimi ucinky leku




Nezadouci ucCinky lecby....

@ Vyssi riziko fraktur? —glitazony? gliptiny?
@ SrdecCni selhani? — glitazony! gliptiny?

@ Od r.2008 FDA pozaduje ,bezpecnostni
profil” — kardiovaskularni bezpecnost,
onkologicka bezpecnost

@ Srovnavani lecby s placebem (pridano k
puvodni medikaci)



Dalsi pozitivni ucinky PAD?.......

@ Kardiovaskularni aparat?
@ Jine?



Studie TECOS - sitagliptin
(Januvia) — bezpecnostni profil

l - neni vyssi riziko fraktur

[l - je bezpecCny u renal. insuff.

l - |ze 1 v kombinacich s inzulinem u DM 1.
typu

@ - nezvysuje riziko vzniku nezadoucich KV

prihod




M Studie ELIXA - lixisenatid (Lyxumia) —
bezpecnostni profil

- ,prokazana kardiovaskularni bezpecnost ve
srovnani s placebem"”

@ Studie EXAMINE — alogliptin (Vipidia) —
bezpecnostni profil

- ,nezvysuje riziko smrti Ci nefatalnich
kardiovaskularnich prihod®



Studie LEADER - liraglutid

(Victoza) — bezpecnostni profil

@ 9 340 diabetikl z 32 zemi svéta s
manifestnim KV onem. (72,4 %) nebo
vysokym KV rizikem

@ liraglutid vs. placebo
@ v pruméru 3,8 let sledovani
l Liraglutid - vyskyt KV prihod snizen o 13
%, KV umrti o0 22%, jakakoliv umrtnost o
15 %

@Marso SP et al. NEJM 2016, 375:311-22




SUSTAIN 1-10

@ Semaglutid

— 26 % snizeni KV pfihod (prvni vyskyt IM,
CMP...)

@Marso SP, Bain SC, Consoli A et al.: Semaglutide

and Cardiovascular Outcomes in Parients with
Type 2 Diabetes, NEJM 2016 —



@ PIONEER 6 — semaglutid — neutralni KVO

@ REWIND - dulaglutid 9 901 pac. — vedl. ke
snizeni KVO i snizeni CMP...

@ Studie s linagliptinem:

— CARMELINA — 2017 — indiferentni vliv na
KVO, nezhorsuje....

— CAROUNA, 10 000 pac., sledovani pres 6 let — 2019 -
indiferentni vliv na KVO, nezhorsuje...



EMPA-REG —empagliflozin -
OUTCOME

@ | KV umrti o 38% a celk. mortality o 32 %
oproti placebu) - + pozit. hemodynam.
efekt, snizeni objemu intravask. tekutiny

@ zpomaleni progrese diabetické nefropatie
Ci jeji vznik o 39 %, snizeni potreby dialyzy
055 %

Wanner C et al. NEJM 2016, 375:323-34



Dalsi studie s glifloziny ....

@ CANVAS — kanagliflozin — vysl. 2018...

@ CREDENCE — kanagliflozin — stran
nefropatie i KVO, sek. i prim. prevence -
pozit. - vysl. 2019



CVD — REAL

@ CVD Real 1 a CVD Real 2
— databaze pacientu

[l 4 miliony pacientu

[l 12 zemi sveta

l gliflozin oproti jakekoliv jiné lecbe DM 2.
typu




CVD — REAL 1

@ prezentovano 2017

— 154 528 pac. gliflozin a 154 528 jina leCba

— USA, NORSKO, Dansko, Svédsko, Némecko,
V.B.)

— Evropa — nejvice dapaglifiozin
— USA - nejvice kanagliflozin

Gliflozin: pokles srde¢niho selhani o 39 %
Gliflozin: pokles celkové umrtnosti o 51 %



CVD — REAL 2

@ prezentovano 2018

— 235 064 pac. gliflozin a 235 064 jina leCba

— Australie, Kanada, lzrael, Japonsko,
Singapur, Jizni Korea

— nejvice dapagliflozin — 75 %

Gliflozin: pokles celkové mortality o 49 %

Gliflozin: pokles hospitalizace pro srdecni
selhani o 36 %



Snizeni makrovaskularnich
komplikaci

@ Empagliflozin (EMPA-REG-Outcome) —
snizeni KV onemocnéni

@ Liraglutid (LEADER) — snizeni KV a
mozkovych onemocneni

@ Semaglutid (Sustain-6) — snizeni KV a
mozkovych onemocneni

@ Pioglitazon (Proactive) — snizeni KV a
mozkovych onem.



@ dapagliflozin

@ (primarni | sekundarnii prevence
makrovaskularnich komplikaci - 17 000
pac.) — pozit. — vysl. 2018, subanalyza — i
renoprotekce



@ prezentovana na Evropskem
kardiologickem kongresu 2019 a ADA
2020:

—4 744 pac. Se | EF

— 42 % pac. s diabetem a 28 % nediabetici

— 10 mg dapagliflozin versus placebo

- dapagliflozin zlepSil o 26 % srd.
selhavani oproti placebu u pacietu s DM i
u nediabetiku



— 21 zemi, mezinarodni multicentricka, dvojite
zaslepena studie

— 4 245 pac.
— diabetici | nediabetici

@ predcasne ukoncena 2020, prezentovano
na ADA 2020:

@ Dapagliflozin priznive ovlivhuje prognozu
pacientu s chronickym onemocnénim
ledvin, i u nediabetiku...........



2020: Glifloziny se zacCinaiji
uzivat i u nediabetiku .....

s ertugliflozinem...

S
empagliflozinem... (pac. se srdecnim
selhanim, 50 % pac. S DM, 50 %
nediabetiku, snizeni umrti, hospitalizaci)



tfida antidiabetik  zastupci

biguanidy metformin

gliptiny/inhibitory sitagliptin

DPP4 vildagliptin
saxagliptin
linagliptin
alogliptin

agonisté receptoru exenatid

pro GLP-1 exenatid QW
liraglutid
lixisenatid
dulaglutid
semaglutid

~ mechanizmus

acinku .

zejména zlepseni
inzulinové
senzitivity v jatrech

inhibice enzymu
DPP4; restaurace
fyziologického
ucinku GLP1

aktivace receptoru
pro GLP1

- preference inického

poziti

inicialni terapie
a setrvald lécba

bezpecna medikace,
smerujici k podavani

v dvojkombinaci s met-
forminem na zacatku re-
lativné dobfe kompen-
zovanych pacient(

v podstaté u kteréhoko-
liv pacienta; preference
vybéru pro individualni
profil pacienta podle
farmakodynamiky

vyznamné

_ wjzmamné  Kiinické poznamky

riziko laktatové aci-

ddzy zejména u pfi sni-
Zeni glomerularni fil-
trace; zazivaci potize pfi
zacatku terapie Ize sni-
Zit postupnym navy-
Sovanim davky ¢i for-
mou XR

nejsou

fidce dyspeptické
potize

pokud nejsou
kontraindikace ¢
intolerance |é¢ba se
ponechava trvale

nevyvolava
hypoglykemii;
neutralni vliiv na KV
riziko

vyborné ve fixni kom-
binaci s bazalnimi ana-
logy inzulinu; aplikace
2krat denné az 1krat
tydne

e



glifloziny/inhibitory
SGLT2

sulfonylurea

inhibitory
a glukozidaz

inzulin

dapagliflozin
empagliflozin
kanagliflozin
ertugliflozin

gliklazid MR
glibenklamid
glimepirid
glipizid
gliquidon

repaglinid

akarbdza

humanni a ana-

loga s riznou
farmakokineti-

kou a farmako-

dynamikou

inhibice SGLT2

pfima sekretagoga

inzulinu

primy sekretagog

inzulinu

inhibuje travenf
skrobu

aktivuje inzulinovy

receptor

indikace jako antidiabe-
tikum a také jako pre-
vence srdecniho selhani
u pacientt v sekundarni
prevenci

vyhodou je nizké cena,
jinak je jejich pouziti na
ustupu pro nezadouci
Ucinky

skvele plsobi
u pacientll na
postprandialni
hyperglykemii

doplrikova terapie
u spolupracujicich
pacientd

lécha s neomezenym
ucinkem:; plasticitou re-
Zimd umoznujici velmi
individualni nastaveni

mykézy genitalu,

osmoticka diuréza
s moznosti rozvoje
volumové deplece

hypoglykemie, ob-
zvlasté v kombinaci

s inzulinem; krom gli-
klazidu urychluji pro-
gresi diabetu

netoleruji pacienty
nonkompliantni
s dietou

hypoglykemie, vzestup
hmotnosti

potencial snizit glyk-
emii roste s jeji vys-
kou aZ exponen-
cialné; vyborné

v kombinaci s inzuli-
nem a metforminem

nejbezpednéjsij
gliklazid

minimalni riziko hypo-

glykemie; davka k jidlu;
pfi vynechani jidla pa-

cient neuzije lék

dyspepsie

hypoglykemie




INZULIN




@ Humanni inzuliny

@ Inzulinova analoga

@ Biosimilarni inzuliny



Inzulinova analoga

Biosynteticky pripravené molekuly inzulinu

- nizsi riziko hypoglykemie

- NiZSi prirustek na vaze

- rychlejSi absorpce z podkozi u
kratkodobych analog

v v 7

variabilita



aspart, lispro, glulisin 4-6 hod.







Biosimilars

@ Podobné biologické produkty jako original
@ Vyrabeji se s vyuzitim shodneho
genetického materialu

@ Srovnatelnost s originalem z hlediska
kvality, bezpecnosti a ucinnosti

@M ABASAGLAR — biosimilarni inzulin
analoga glarginu



ALGORITMUS TERAPIE DM 2.
typu




Healthy eating, weight control, increased physical activity, and diabetes education

Metformin

i —.low risk
—.neutral / loss
Glllactic aGidosis . e L

Hypo risk .
Weight _
Side effects

Costs™——

Side effects

I HbA,, target not achieved after ~3 months of monotherapy, proceed fo 2-drug

any specific preference— choice dependent on a variely of patient- and disease-specific factors):

combination {order not meant to denote

Metformin
+

Sulfonylurea

moderate risk". _
gain

Costs™ -

- hypoglycemia .

Metformin
+

Thiazolidine-
dione

|_high __
_low risk...

- Fgalin—.
-1 edema, HF,fxs

1 intermediate
-+ low risk -

Metformin
+

DPP-4
inhibitor

Metformin
+

SGLT2
inhibitor

neutral

loss

Metformin
+

Metformin
+

intermediate 1

high

GU, dehydration 1 |

GLP-1 receptor
agonist

Insulin (basal)

i HbA,, target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant fo denote
any specific preference—choice dependent on a variety of patient- and disease-spechfic factors):

Metformin
-+

Sulfonylurea
+

orI DPP-4-i I

or| SGLT2-i

or{ Insulin®

Metformin
.

Thiazolidine-
dione
+

SU
or| DPP-4-i
or| SGLT2-i
or
or

Metformin
Y
DPP-4
inhibitor
+

su_|
or[_120_|
or I SGLT2-i |

Metformin
Y

SGLT2
inhibitor
+
su_|

or|_ 12D |
°f| .PP.P.-.‘%-EI
or [ |

Metformin
-

Metformin
+

GLP-1 recepto
agonist
+

su_|

or_120_}
or | Insulin®

Insulin (basal)
+

arI DPP-4-i I
Lﬁhﬂ.ﬂﬁ'

or| SGLT2-i

or| GLP-1-RA |

If HbA,_ target notf achieved after ~3 months of triple therapy and patient (1) on oral combination, move fo injectables; (2} on GLP-1-RA, add
consider

basal insulin; or (3} on

titrated basal Ins add GLP-1-RA or meaitime Iinsufin. In refra

Metformin

TZD or SGLT2-I:

+
| Basal insulin + orl GLP-1RA | I

Diabetes Care 2015




V CR +

@ ve druhém kroku navic
— + akarboza
— + glinid



Upravit zivotni styl + metformin

pFi nesnasenlivosti metforminu
antidiabetikum z druhé urovné

+ gliptin + agonista GLP-1R + glitazon + gliflozin

+ inzulin

+ sulfonylurea + glinid

Terapie 6 més.

intenzif. inzulin zmena dvojkombinace nebo nove trojkombinace antidiabetik

Kombinovana terapie antidiabetiky véetné inzulinu / lIT




Nové konsensus ADA + EASD
— 12/2018

MRenesance pioglitazonu u pac. IR a CMP

WOdstup od akarbozy a repaglinidu (cena?)




Zmena prisla v roce 2019....

@M ESC — 2019 - Guidelance on diabetes,

prediabetes and cardiovascular diseases:

1. krokem SGLT2-i nebo GLP-1 agonista

m ADA, EASD, CDS — 2019 - nesouhlasi:
1. krokem metformin



@ 2019 Update to: Management of
Hyperglycemia in Type 2 Diabetes,
2018. A Consensus Report by the
American Diabetes Association (ADA)
and the European Association for the

Study of Diabetes (EASD)
@ John B. Buse, et all.

@ Diabetes Care 2020 Feb; 43(2): 487-493.



CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE WITH INDICATORS OF
HIGH-RISK OR ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR DISEASE
(ASCVD), CHRONIC KIDNEY DISEASE (CKD) OR HEART FAILURE (HF)

Use principles in Figure 1

Use metformin unless contraindicated or not tolerated
= Continue metformin unless contraindicated {remember to adjust dose/stop metformin with declining eGFR)
= Add an SG6LT2i or GLP-1 RA with proven CVD benefit' (consider adding independently of individualized HbA,_target)

If individualized HbA, _target achieved and already on dual therapy or multiple glucose-lowering therapies when adding SGLTZ2i or
GLP-1 RA, consider stopping or reducing dose of other glucose-lowering therapy to reduce the risk of hypoglycemia

ASCVD predominates
Established ASCVD
Indicators of high ASCVD
risk (age =55 years + LVH or
coronary, carotid, lower extremity
artery stenosis >50%)

HF or CKD predominates
Particularly HFrEF {LVEF <£5%)
CKD: Specifically eGFR 30-60 ml
min~'[1.73m]? or UACR >30 mg/g.
particularly UACR >300 mg/g

PREFERABLY
PREFERABLY - . s
s & " SGLT2i with evidence of reducing HF andfor CKD
LS. L. TS it pemunis L XE eun i progression in CVOTs if eGFR adequate?

If SGLT2i not tolerated or contraindicated or if eGFR less
than adequate? add GLP-1 RA with proven CVD benefit'*

If HbA,_ above target

If further intensification is required or patient is unable to tolerate = Avoid TZD in the setting of HF
GLP-1 RA and/or SGLT2i, choose agents demonstrating CV safety: Choose agents demonstrating CV safety:

=  For patients on a GLP-1 RA, consider adding SGLT2i with =  For patients on a S6LT2i, consider adding GLP-1 RA with
proven CVD benefit’ proven CVD benefit'

DPP-4i if not on GLP-1 RA - TID® DPP-4i {not saxagliptin) in the setting of HF (if not on GLP-1 RA)
Basal insulin® - s Basal insulin® - S

Proven CVD benefit means it has label indication of reducing CVD events. . Caution with GLP-1 RA in ESRD

Be aware that S6LT2i labeling varies by region and individual agent with . Degludec and U100 glargine have demonstrated CVD safety

regard to indicated level of eBFR for initiation and continued use . Low dose may be better tolerated though less well studied for CVD effects
Empagliflozin, canagliflozin, and dapagliflozin have shown reduction in HF and . Choose later generation SU to lower risk of hypoglycemia. Glimepiride has
to reduce CKD progression in CVDTs. Canagliflozin has primary renal outcome shown similar CV safety to DPP-&i

:l:'t; :;':AES?ENEE- Papaliftoxin has primary heait Hilars patconme date LVH = Left Ventricular Hypertrophy: HFrEF = Heart Failure reduced Ejection Fraction

UACR = Urine Albumin-to-Creatinine Ratio; LVEF = Left Yentricular Ejection Fraction

pdates to the 2018 consensus report are indicated in magenta font



2019 Uptade to: Management of Hyperglycemia in Type 2 Diabetes
2018
Diabetes Care 2020, 43, 487-493

Jak je definovano vysokeé riziko KV komplikaci?

ADA/EASD! ESC?

,diabetologové” ,kardiologové“

Patients with DM and established CVD

* Stanovené ASKVO (napf. AIM, CMP) bty i
*  Vysoké riziko ASKVO or other target organ damage

or three or more major risk factors®

tj. vék 2 55 let +
hypertrofie levé komory
nebo
> 50 % stendza tepen: koronarnich,

karotid, tepen DK. factor
' Young patients (T1DM aged <35 years or T2DM

or early onset T1DM of long duration (>20 years)
Patients with DM duration 210 years without tar-

get organ damage plus any other additional risk

aged <50 years) with DM duration <10 years,

 without other risk factors

“Age hypertension, dyslipidemia, smoking, obesity,

1. Buse JB, Wexler DJ, et al. Diabetes Care 2019 Dec: dci 190066. 2. European Heart Journal (2019) 00,169 doi:10.1093/eurheartj/ehz486




Aktualizace konsensu ADA/EASD z roku 2019 pro
lecbu DM 2. typu

NOVE:

@ 1) Dop.

u osob s KVO (kardiovaskularnim
onemocnenim) nebo vysokym rizikem KVO (ke
snizeni vyskytu srdecniho selhani nebo
chronickeho onemocneéni ledvin), bez ohledu na
vysku glyk. Hb



Aktualizace konsensu ADA/EASD z roku 2019 pro
lecbu DM 2. typu

m2) Dop pac. S
DM 2. typu s KVO, ale také i u osob bez KVO,
ale s jeho vysokym rizikem vzniku
(aterosklerotické zmény, vék na d 55 let,
onemocneéni ledvin, u osob s albuminurii,
hypertrofii levé komory srdecni atp.)

m3) Dop.
u pac. se srdecnim selhanim,
chron. onem. ledvin, diabetickou nohou...



T .

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

¥

INDICATORS OF HIGH-RISK DR ESTABLISHED ASCVD, CKD OR HFt

Consider independently of baseline HbA, or individualized HbA, target

ASCYD PREDDMINATES

= Established ASCYD
= Indicators of high ASCYD

risk (age 255 years + LVH
or corpnary, caratid, lower
extremity artery stenosis =50%)

PREFERABLY
GLP-1 RA with proven CVD benefit’

with proven CVD benefit'
if eGFR adequate®

HF OR CKD PREDOMINATES
= Particularly HFrEF (LVEF <45%)
« CKD: Specifically eGFR 30-60 ml

min [1.73m] 2 or UACR

=30 mg/g, particularly UACR

»300 mgig

M o e

o

SGLT?i with evidence of reducing
HF and/or CKD progression in
CVOTs if eGFR adequate?

1 S6LT2i nat tolerated or contraindicated
or if e6FR less than adequate* add

COMPELLING NEED TO MINIMIZE HYPOGLYCEMIA

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

COMPELLING NEED TO MINIMIZE WEIGHT

COST IS A MAJOR ISSUE*"

2 2

“MI
above target above target

_J

GLP-1 RA with
good efficacy
for weight loss*

EITHER/
L
STz

s
¥

If HbA, above target

|

If HhA,_above target

2 2

GLP-1 RA with proven CVD benefit!

If HbA,, abeve target

2

2

If HbA,_abave target

S6LT2¢ OR
OR

120 O0R

TiD

GLP-1 RA with
good efficacy
for weight loss®

SeLT2

T

2 v

¥ 2

¥

If further intensification is required or
patient is now unable to tolerate
GLP-1 RA and/or SGLTZ), choose
agents demonstrating CV safety:

Far patients on a GLP-1 RA,
consider adding SELTZi with proven
CVD benefit!

DPP-4i if not on GLP-1 RA

Basal insulin*

To*

Sl

R 2

« Avoid TZD in the setting of HF
Choose agents demonstrating LV safaty:

« For patients on a S6LT2i, consider
adding GLP-1 RA with proven CVD
benefit!

DPP-&i (not saxagliptin} in the setting
of HF (if nat on GLP-1 RA)

Basal insulin*

SUI

. Proven CVD benefit means it has Label indication of reducing CYD events.
7. Be aware that SELT2i labeting varies by region and individual agent with regard to indicated level of e6FR

for initiation and continued use

3. Empagliflozin, canag iflozin,and dapaglifiozin have shown reduction in HF and to reduce CKD progression

Hf HbA,, abave target

If HbA, abave target

If HbA,, above target

¥

¥

¥ ¥

Continue with addition of other agents as outlined above

¥

If HbA,_ above target

Consider the addition of SU° OR basal insulin:

= [hoose later generation SU with lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia’

If quadruple therapy required, or
SG6LT2i andfor GLP-1 RA not tolerated
or cantraindicated, use regimen with

lowest risk of weight gain
PREFERABLY

DPP-4i {if not on 6LP-1 RA}

based on weight neutrality

= [nsulin therapy basal insulin with
lowest acquisition cost

OR

« [Consider DPP-&i DR SGLTZi with
lowest acquisition cos1®

v

6. Chosss Later generation SU o lower rsk of hypoglysemia, Glimepiride has shown similar CV safety to DPP-4]
7. Degludec  glargine U300 < glargine U100/ detemic < KPH insulin

B. Semaglutide » liraglutide » dulaglutide » exenatide = lixisenatide

§. | no specific comarhidities (i.e. no established CVD, low risk of hypoglycemia and Lower priority to avoid

[f DPP-4i not tolerated or
contraindicated or patient already on
GLP-1 RA, caufious addition of:

in C¥0Ts. Canagliflozin has primary renal outcome data from CREDENCE. Dapaglifiozin has primary heart
failure putcome data from DAPA-HF
. Degludec and U100 glargine have demonstrated CYD safety
5. Low dose may be better tolerated though less well studied for CVD effects
Actionad whonaver thass bacome new tlinical considerations mgardiess of

weight gain or no weight-related camarbidities)
10. Consider country- and region-specific cost of drugs. In some countries TZ0s relatively more expensive and
DPP-4i relatively cheaper

= SUF « TZD® = Basalinsulin

L¥H = Left Yentricular Hypertrophy: HFrEF = Heart Failure reduced Ejection Fraction
UACR = Urine Albumin-to-Creatinine Ratio; LVEF = Laft Ventricular Ejection Fraction




Ceska diabetologicka spole&nost

@EDoporuceny postup péce o diabetes
mellitus 2. typu
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nejnovejsi aktualizace 2020



Doporuéeni CDS - 2020

Monoterapie metforminem + Gprava Zivotniho stylu

l HbAlc > cilova hodnota

Piitomné CVD nebo CKD Bez pritomného CVD nebo CKD

¥ .

‘ CVD prevlada ‘ | S5 nebo CKD prevlada | ‘ Potfeba vyloucit hypoghykemii | | Potfeba redukce hmotnosti | Cena jako hlavni faktor

GLP-1 FL:,." SGLTZi | | sGLT2i s1|:’nroka'zarr{rm | oPpai || Glr-1Ra || seimai || 2 | | epara | | seimai |

5 prokazanym benefitern a pri
CVD benefitem adekvatnim eGFR

nebo

GLP-1RA HbAlc > cilova hodnota HbAlc > cilova hodnota HbAlc > cilova hodnota
5 prokazanym

CVD benefitem
1 ‘ Dal3i kombinace uvedenych | | Kombinace uvedenych | ‘ Kombinace uvedenych |
HbAlc > cilova hodnota l
b

L
l HbAlc > cilova hodnota HbAlc > cil@ HbAlc > cilova hodnota
¥
L

| Dal3i intenzifikace ‘

Bazalni inzulin/SU s nizkym r

rizikem hypoglykemie | pridani tretiho AD | Bazalni inzulin

CVD — kardiovaskulami onemocnéni, CKD — chronické onemocnéni ledvin, 55- srdecni selhani




...kteremu pacientovi co...

@ Rezimova opatreni + METFORMIN, pokud
je tento snasen Ci neni Kl




...kterému pacientovi co....

@ Gliptiny, GLP-1 analoga: liraglutid?
— zacatek diabetu, vek 50-70 let, bez
makrovask. kompl., glyk. Hb 50-60 mmol/mol
@ Pioglitazon:
— zvysena inzulinova rezistence (zvysene
triacylglyceroly), CMP?
@ Glifloziny: empagliflozin?

— dlouhy prubéh diabetu, Ié€ba inzulinem,
preparaty SU, anamneza kardiovask.
onemocneni nebo diab. nefropatie — bez
ohledu na vysku glykovaneho hemoglobinu



Terapie DM 2. typu

@ Budoucnost?:

@ Prvni krok: Metformin nebo Gliflozin?

@ Bazalni inzulin + GLP-1 analog v jednom
aplikatoru — v CR od r. 2016-2018:

— lixisenatid + glargin (LIXILAN, SULIQUA))
— degludec + liraglutid (IDEGLIRA, XULTOPHY)

@ pri vysokem glyk Hb (nad 60 mmol/mol) 2-
3 leky od pocCatku dg? — CDS 2016...






