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Diabetes mellitus typ 2

* Porucha sekrece inzulinu z beta bunky pankreatu
* Inzulinorezistence (svaly, tukova tkan, jatra)

e Postupné vyhasinani fce pankreatu (progresivni
onemocneéni)

* GIT: inkretinova deficience a/nebo rezistence

* Ledviny: zvysena reabsorpce glukozy



* RUzné klinické projevy dle poméru a tize riznych patologickych
procesu, velikost pankreatickych ostravku (rdzné primarni mnozstvi u
jednotlivych jedinct), genetické faktory atp.



Mozna bude nutna nova definice DM 2. typu dle prevazujici poruchy.....:

1) Prevaha tézké inzulinové deficience (Castéji
neuropatie a retinopatie) —asi 18 %

2) Prevaha tézké inzulinové rezistence (Castg;i
nefropatie a NAFLD) — asi 15 %

3) DM 2. typu vznikly na podkladé obezity — mirnéjsi
prubéh —asi 22 %

4) DM 2. typu vznikly v pozdéjsim veku — mirngjsi
prubéh - asi 39 %



Peroralni antidiabetika



* stimulace inzulinové sekrece ( Uprava prvni i druhé faze sekrece
inzulinu)

e potlaceni periferni i jaterni inzulinorezistence (normalizace
glukdzového metabolismu v periferii a potlaceni jaterni
glukoneogeneze)

» zpomalit/zamezit Ubytku funkce pankreatickych beta bunék

* Uprava ostatnich metabolickych patologii



* snizeni lacné i postprandialni hyperglykémie

* fyziologické pusobeni (nesnizovat euglykémii)

* minimum neZadoucich ucink’ a sekundarniho selhani [éCby



Metformin (biquanid)

*sam o sobé by nemél mit hypoglykemizujici ucinek
* snizeni inzulinové rezistence hlavné v jatrech

lék prvni volby u pacient DM typu 2, i kdyZ podle doporuceni EASD a
ADA 2022 jiz nemusi byt striktne uzivan jako 1. volba, dosud platna
dop. CDS z roku 2020-metformin prvni volba



* PGvodni SPC — Kl pfi clearence kreatininu pod 60 ml/min)
* Nové studie — nové SPC: Ize i pfi GF 30-60 ml/min

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



KI metforminu az pfi GF pod 30 ml/min

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

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

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



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



* snizeni vyskytu nadoru (asi vyssi davky)

 kardiovaskularni pozitivni efekt, kardioprotekce (lze i u NYHA I.-
1l.)

e stimulace imunity

* anabolicky efekt na kost

* pozitivni efekt na ovulaci (PCOSy)

* redukce hmotnosti a obvodu pasu

* zvyseni aktivity GLP -1

* transport glukozy z krevniho obéhu do streva do stolice



* pozitivni ovlivnéni jaterni steatozy

* snizeni chron. zanétl. zmén ve svalech a tukové tkani
e antiagregacni efekt

* hypolipidemicky efekt

* snizeni proliferacni aktivity cévni stény

e vazodilatacni efekt

* zlepSeni pameéti ? snizeni Alzheimerovy demence



Nezadouci ucinky:

Zazivaci potize (pomala titrace, preference formy XR)

KI: snizena funkce ledvin, jater, operace, hypoxie, kontrastni vysetreni
rtg, kardialni selhavani NYHA 1ll.-1V, akutni stavy atp.- laktatova acidoza!

* - snizeni vitaminu B 12



* ANO: glimepirid?, gliquidon?
* NE: glipizid a vlibec ne glibenclamid



* Repaglinid (NovoNorm - 0,5..1,0..2,0 mg)
* 3x denné pred jidlem
* ,jedno jidlo - jedna tableta“
* méné postabsorpcnich hypoglykémii
* mensi hyperinzulinémie, fyziologictéjsi profil



Thiazolidinediony (Glitazony) — pouze
pioglitazon

*snizeni inzulinové rezistence hlavné na periferii (svaly,
tukova tkan)

* regenerace beta bb. pakreatu

*Ucinek nastupuje az za nékolik tydn(



* Rosiglitazon (Avandia) — zari 2010 - stazen z
trhu....(retence tekutin, srdec¢ni selhani), listopad
2013 FDA vraci, EMA zatim ne

* Pioglitazon (Actos) + vyznamny hypolipidemicky
ucinek



* Pioglitazon — pro urcité pacienty

* Cave:
* ca mocoveho meéchyre
* fraktury kosti
* srdecCni selhani

: snizeni makrovaskularnich komplikaci!



Zvyseni vylucovani inzulinu po p.o. podani glukozy

* zvyseni vylucovani inzulinu po p.o. podani glukozy

* snizeni glukagonu a zvyseni inzulinu



GLP-1 (glucagon-like peptid), GIP (gastro-intestinalni polypeptid) —
hormony tenkého streva — synergismus s inzulinem

s.C. aplikace 1 - 2x denne, 1 x tydneé
NU — zazivaci potize

p.o.—1—-2xdenné
témeér zadné NU
levnéjsi



GLP-1 (glucagon-like peptid), GIP (gastro-intestinalni polypeptid) — hormony tenkého
stfeva — syRergismus s inzulinem

Inkretinova analoga (gsou rozdily mezi
jednotlivymi preparaty)

exenatid -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!

lixisenatid — LYXUMIA (k dispozici v CR — 3/2014) — postprandialni efekt

albiglutid — 1 x tydné s.c.

dulaglutid — TRULICITY, 1x tydné s.c., dobra snasenlivost...

semaﬁlutld OZEMPIC, 94 % stejnyjako GLP-1 -1 x tydné s.c., nové i p.o.!!l = RYBELSUS (3

Podavani 1x tydné s.c. velmi vyhodné a akceptovatelné pacienty



GLP-1 (glucagon-like peptid), GIP (gastro-intestinalni polypeptid) — hormony
tenkého streva — synergismus s inzulinem

« sitagliptin - JANUVIA (k dispozici v CR 11/2008) - — TECOS — nezhor3uje 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 predepisovat i P.L.



Glifloziny — inhibitory SGLT 2

Inhibitory sodiko-glukdzového transportéru (SGLT2), v dusledku ¢ehoz dochazi ke
snizeni zpétné tubularni reabsorpce glukosy a potenciace glykosurie (od r. 2014,
2015)

- s metforminem (vétSinou) nebo i samostatné v 1. kroku u pacientl se zvysenym
KV rizikem ¢i srde¢nim selhanim, ¢i rendlni insuficienci (Dop. ADA/EASD 2022)



/da se ze nejsou vyznamneé rozdily mezi
jednotlivymi preparaty

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

- vice snizuji glykémie nalac¢no
- pozor na ketoacidozu — snizuji inzulin a zvysuji glukagon (napr. dapagliflozin)



- dapagliflozin (Forxiga) —i u obéznich DM 1
- empagliflozin (Jardiance)

- canagliflozin (Invokana) — studie CANVAS -vétsi incidence
amputaci DKK? Studie CREDENCE nepotvrdila...

- nove i sotagliflozin—DM 1i DM 2



* diureticky efekt vede ke snizeni objemu cirkulujici plasmy i
intersticialni tekutiny a tim ke snizeni systémového tlaku a mensi
kardialni zatézi (zlepSeni EF LK, snizeni hypertrofie LK, snizeni TK,
snizeni LDL-CH, snizeni KM/S, zlepSuje kardialni selhavani...)



— inhibice alfa-glukozidazy v tenkém
strevé (blokace Stépéni sacharidu a vstrebavani
glukozy)

e v USA i v ramci prediabetu
* vzhledem k NU (prujmy) malo uzivana

e USA - +



Dualni agoniste (synergni ucinek)

e GLP-1 + glukagon agonisté
* GLP-1 + glifloziny



*SUaBG -pokleso1,5-2%
* glitazony - pokleso 1%

* akarb6za - pokleso 0,8%

* repaglinid - pokles 0 2%



* Jedna se o chronické onemocnéni

 Nemocni jsou polymorbidni

* Jsou obvykle vyssiho véku

* Maji primarné mensi adherenci k rezimovym opatrenim
« Castd je potFeba vice¢etné medikace

* Existuje ohrozeni nezadoucimi ucinky léku



* Vyssi riziko fraktur? —glitazony? gliptiny?
e Srdecni selhani? — glitazony! gliptiny?

* Od r.2008 FDA pozaduje , bezpecnostni profil“ — kardiovaskularni
bezpecnost, onkologicka bezpecnost

* Srovnavani lécby s placebem (pridano k puvodni medikaci)



* - neni vyssi riziko fraktur

* - je bezpecny u renal. insuff.

* - |ze i vkombinacich s inzulinem u DM 1. typu

* - nezvysuje riziko vzniku nezadoucich KV prihod



- ,prokazana kardiovaskularni bezpecnost ve srovnani s placebem”

- ,nhezvysuje riziko smrti ¢i nefatalnich kardiovaskularnich prihod“



* 26 % snizeni KV prihod (prvni vyskyt IM, CMP...)

e Marso SP, Bain SC, Consoli A et al.: Semaglutide and Cardiovascular Outcomes in Parients
with Type 2 Diabetes, NEJM 2016 — Sustain 6



— semaglutid — neutralni KVO
— dulaglutid 9 901 pac. — vedl. ke snizeni KVO i snizeni CMP...

e Studie s linagliptinem:
- 2017 - vliv na KVO, nezhorsuje....

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



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

* liraglutid vs. placebo
e v priméru 3,8 let sledovani

e Liraglutid - vyskyt KV pfihod snizen 0 13 %, KV umrti o 22%, jakakoliv
umrtnost o0 15 %
* Marso SP et al. NEJM 2016, 375:311-22



Inkretiny....

* GLP-1 analoga — liraglutid ma jasny pozitivni KV efekt v sek prevenci
- zda se ze dulaglutid ma data i pro primarni prevenci)

* DPP — 1 —inhibitory — neutralni KV efekt



*LIRAGLUTID — jediny jasny
GLP-1 agonista s jednoznacné
prokazanym KV benefitem



— kanagliflozin — vysl. 2018...

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

nepotvrzeno zvyseni amputaci DKK ani zvyseni ketoaciddzy



e U KV Uumrti 0 38% a celk. mortality o 32 % oproti placebu) - + pozit.
hemodynam. efekt, snizeni objemu intravask. tekutiny

e zpomaleni progrese diabetické nefropatie Ci jeji vznik o 39 %, snizeni
potreby dialyzy o 55 %
Wanner C et al. NEJM 2016, 375:323-34



e CVDReallaCVD Real 2

» databdze pacientl
* 4 miliony pacientl
* 12 zemi svéta
* gliflozin oproti jakékoliv jiné [éCbé DM 2. typu



* prezentovano 2017
e 154 528 pac. gliflozin a 154 528 jina |écba
« USA, NORSKO, Dansko, Svédsko, Némecko, V.B.)
* Evropa — nejvice dapagliflozin
e USA — nejvice kanagliflozin

Gliflozin: pokles srdecniho selhani o 39 %
Gliflozin: pokles celkové umrtnosti 0 51 %



e prezentovano 2018
» 235 064 pac. gliflozin a 235 064 jina |écba
» Australie, Kanada, Izrael, Japonsko, Singapur, Jizni Korea
* nejvice dapagliflozin — 75 %

Gliflozin: pokles celkové mortality 0 49 %
Gliflozin: pokles hospitalizace pro srdecni selhani o 36 %



DECLARE-TIMI 58

* dapagliflozin

* (primarni i sekundarni prevence makrovaskularnich komplikaci - 17
000 pac.) — pozit. — vysl. 2018, subanalyza — i renoprotekce



Studie DAPA-Heart-Failure

* prezentovana na Evropském kardiologickém kongresu 2019 a ADA
2020:
* 4744 pac. Se | EF
* 42 % pac. s diabetem a 28 % nediabetici
* 10 mg dapagliflozin versus placebo



Studie DAPA-CKD

* 21 zemi, mezinarodni multicentricka, dvojité zaslepena studie
* 4 245 pac.
* diabetici i nediabetici



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

Studie VERTISON s ertugliflozinem...
8 200 pac.

pritomnost DM + aterosklerotické komplikace (ICHS,
CMP atp.)

Evropa + Severni Amerika
publ. EASD 2020: {, srde¢niho selhani o 30 %



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

Studie EMPERO-REDUCED s empagliflozinem, vysl.
zari 2020 (3 730 pac. se srdecnim selhanim s EF LK
40% a méne, NYHA Il a lll, 50 % pac. s DM, 50 %
nediabetikd, vysl.: snizeni dmrti a hospitalizaci z KV
pricin o 25 % proti placebu, u diabetiku i
nediabetiku

Studie EMPEROR-PRESERVE s empagliflozinem u pac.
se srdecnim selhanim a s norm. EF LK, vysl.: jaro
2021



*GLIFLOZINY maji jednoznacnée
prokazany efekt na snizeni
kardiovaskularni Ci renalniho
selhavani, i u nediabetiku........



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

e Jiné?
LIRAGLUTID —od r. 2019 + |ék na |éCbu obezity



(EMPA-REG-Outcome) — snizeni KV onemocnéni
(LEADER) — snizeni KV a mozkovych onemocnéni
(Sustain-6) — snizeni KV a mozkovych onemocnéni
(Proactive) — snizeni KV a mozkovych onem.



20109:

Tab. Piehled hl'_a'vnich.tiid antidiabetik pro léébu DM2T

biguanidy

metformin

zejména zlepseni
inzulinové
senzitivity v jatrech

inicialni terapie
a setrvald [é¢ba

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

pokud nejsou
kontraindikace ¢i
intolerance lé¢ba se
ponechava trvale

pro GLP-1

agonisté receptoru

exenatid
exenatid QW
liraglutid
lixisenatid
dulaglutid
semaglutid

aktivace receptoru
pro GLP1

v podstaté u kteréhoko-

liv pacienta; preference
vybéru pro individualni
profil pacienta podle
farmakodynamiky

fidce dyspeptické
potize

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



glifloziny/inhibitory
SGLT2

sulfonylurea

glinidy

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

nejbezpelnéjsi je
gliklazid

minimalni riziko hypo-

glykemie; davka k jidlu;
pfi vynechani jidla pa-

cient neuzije lék

dyspepsie

hypoglykemie



INZULIN



* Humanni inzuliny

* Inzulinova analoga

* Biosimilarni inzuliny



Biosynteticky pripravené molekuly inzulinu



aspart, lispro, glulisin 4-6 hod.

NPH 12-20 hod.

detemir 20 hod. .
glargin 24 hod.




L NS




* Podobné biologické produkty jako original
* VVyrabéji se s vyuzitim shodného genetického materialu
» Srovnatelnost s originalem z hlediska kvality, bezpecnosti a ucinnosti

— biosimilarni inzuliny analoga glarginu



Prezentovano ADA 2020: studie....

e ,BIF“— ,umély inzulin® — Lilly

* Inzulin Icodec - zména 3 aminokyselin — Novo Nordisk, po 3-4 inj.
nastolen rovnovazny stav, pro DM 2. typu, v planu 1x tydné inj. v
kombinaci se semaglutinem



ALGORITMUS TERAPIE DM 2. typu



Konsensus ADA + EASD - 2018

* Renesance pioglitazonu u pac. Inzulinorezistenci a Cévni mozkovou
prihodou

e Odstup od akarbodzy a repaglinidu — a viibec preparatu SU (cena?)

e Glifloziny u pac. s diabetickou nefropatii ¢i KVO



stale jako farmakum 1. volby, i u dobre komp. pac. Civ
prim. prevenci

* Druhy krok nebo

* Druhy krok



*1) Dop. GLP-1R agonisty (liraglutid) nebo inhibitory
SGLT-2 (empagliflozin nebo canagliflozin) u osob s
KVO (kardiovaskularnim onemocnénim) nebo
vysokym rizikem KVO (ke snizeni vyskytu srdecniho
selhani nebo chronického onemocnéni ledvin), bez
ohledu na vysku glyk. Hb



2) Dop. GLP-1R agonisty (liraglutid) pac. S DM 2.
typu s KVO, ale také i u osob bez KVO, ale s jeho
vysokym rizikem vzniku (aterosklerotické zmény, vek
na d 55 let, onemocnéni ledvin, u osob s
albuminurii, hypertrofii levé komory srdecni atp.)

*3) Dop. SGLT2inhibitory (empagliflozin nebo
canagliflozin) u pac. se srdecnim selhanim, chron.
onem. ledvin, diabetickou nohou...



e 1) metformin (pokud neni jeho Kl a pokud je tolerovan) ihned po
stanovani diagnozy

* 2) pfi vysokém KV riziku, chronickém srdecnim selhavani, snizeni
renalnich funkci dle GF pod 1,5 ml/sec (a nad 0,5 ml/s) s mikro ¢i
makroalbuminurii pridat SGLT- i (gliflozin)



* Vice individualizovat
 Vice zaméreni na zivotni styl a metabolickou chirurgii
* Preference pouziti GLP-1 analoga a gliflozinu pred inzulinem

stale jako farmakum 1. volby,
, (ev. I GLP-1 analogum — napf. u
obéznich)

* Druhy krok nebo



Ceska diabetologicka spoleénost
* Doporuceny postup péce o diabetes mellitus 2. typu
2020 (revize kvéten 2020, Skrha, Pelikdnova, Kvapil)

» Konsensus EASD + ADA stran |écby DM 2. typu
« 2022



* cile Iécby diabetu maji byt vzdy stanoveny



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

Mono- -
therapy Metformin
Efficacy” high___
Hyporisk. e low risk
Weight _ neutral / loss
Side effects. e {3 1 lAGRIC @CidOSIS -
Costs™— —low
I HbA,, target not achieved after ~3 months of monotherapy, proceed fo 2-drug combination {order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + . + + _ +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor(] | Insulin (basal)
therapy' dio inhibitor inhibitor agonist
Efficacy” 1+ — | intermediate
Hypo risk.. moderate risk ... _ low risk .
Weight gain floss
Side effects - hypoglycemia . . GU, dehydration .
Costs™ — o low.. . B Elow . B lihigh S thigh ______ _____
I HbA,, target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant fo denote
any specific preference—cholce dependent on a variety of patient- and disease-specHic factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + o+ + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor| | Insulin (basal)
thera py + dione inhibitor l:hlbltor agonist +
L_su_|
or | DPP41 | o
or| SGLT2-i orl DPP-4-i "
or or | Insulin®
o
i HbA,_ target not achieved afler ~3 months of triple therapy and patient (1) on oral combination, move fo injectables; (2} on GLP-1-RA, add
basal insulin; or (3) on optimally titrated bass in, add 1-RA or meaitime Insufin. in refractory patients consider adding TZD or SGLT2-i:
Metformin
+
Combination
injectable Basal insulin + [ZEULEEEY or | GLP-1RA I
therapy? i

©2015 by American Diabetes Association

A\

American
Diabetes
. Association.



| Upravit zivotni styl + metformin

pFi nesnasenlivosti metforminu
Terapie 6 més. antidiabetikum z druhé urovné

2. drover

+ inzulin

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

+ sulfonylurea +glinid | -

Terapie 6 més.

3. drover

intenzif. inzulin zmena dvojkombinace nebo nove trojkombinace antidiabetik

m Kombinovana terapie antidiabetiky véetné inzulinu / lIT

bt




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 SGLT2i or GLP-1 RA with proven CVD benefit' (consider adding independently of individualized HbA,_target)

= Ifindividualized HbA _target achieved and already on dual therapy or multiple glucose-lowering therapies when adding SG6LT2i or
GLP-1 RA, consider stopping or reducing dose of other glucose-lowering therapy to reduce the risk of hypoglycemia

| ) |

I ASCVYD predominates 1

1 = Established ASCVD 1

I = |[ndicators of high ASCVD 1

: risk {age =55 years + LVH or :

] coronary, carotid, lower extremity ]

o MeyaGasdewl) D
A —— j ittt |
: PREFERABLY -
M GLP-1 RA with praven CVD benefit' M
B i R e !
: SGLT2i with proven CVD benefit' if eGFR adequate? :
[} L]

HF or CKD predominates
= Particularly HFrEF {LVEF <65%)
= CKD: Specifically eGFR 30-60 ml
min~[1.73m]? or UACR >30 mg/g.
particularly UACR >~300 mg/g

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

4

PREFERABLY
SGLT2i with evidence of reducing HF andfor CKD

[ If HbA, above target J [ If HbA,_ above target J
If further intensification is reguired 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® - SW

-

Proven CVD benefit means it has label indication of reducing CVD events.

Be aware that S6LT2i labeling varies by region and individual agent with
regard to indicated level of eGFR for initiation and continued use

3. Empagliflozin, canagliflozin, and dapagliflozin have shown reduction in HF and
to reduce CKD progression in CVOTs. Canagliflozin has primary renal outcome
data from CREDENCE. Dapagliflozin has primary heart failure outcome data
from DAPA-HF

Updates to the 2018

o

report are ind in magenta font

&. Caution with GLP-1 RA in ESRD

5. Degludec and U100 glargine have demonstrated CVD safety

6. Low dose may be better tolerated though less well studied for CVD effects

7. Choose later generation SU to lower risk of hypoglycemia. Glimepiride has
shown similar CV safety to DPP-&i

LVH = Left Ventricular Hypertrophy: HFrEF = Heart Failure reduced Ejection Fraction
UACR = Urine Albumin-to-Creatinine Ratio; LVEF = Left Ventricular Ejection Fraction
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Jak je definovano vysoké riziko KV komplikaci?

ADA/EASD?! ESC?
,diabetologové” ,kardiologové”

* Vysoké riziko ASKVO
tj. vék > 55 let +

hypertrofie levé komory

nebo
> 50 % stendza tepen: koronarnich,
karotid, tepen DK.

or other target organ ciamageh

B or three or more major risk factors®
i or carly onset T1DM of long duration (>20 years)
Patients with DM duration >10 years without tar-

get organ damage plus any other additional risk
B factor

. Young patients (T1DM aged <35 years or T2DM
' aged <50 years) with DM duration <10 years,
without other risk factors

 Proteinuria renal impairment defined s eGER <30 mUimin/173 m?, left ventric. |
ilar hyperiraphy, or retinopathy.

B ESC 2019

1. Buse JB, Wexler DI, et al. Diabetes Care 2019 Dec: dci 190066. 2. Euro

pean Heart Journal (2019) 00,169 doi:10.1093/eurheartj/ehz486
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GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

CLINICAL INERTIA
FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY) e RanT
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD OR HF*
B T e e R e L R e e e e e e A e S S S e Ti

| 4 "‘ e ik = P e el e e e R e e e e s s L, A
| ASCYDPREDOMINATES | | HFORCKD PREDOMINATES ¥ ¥ ¥
4 ; !« Particularly HFrEF (LVEF <45%)
| Established ASCYD = MSF;HMLHM; ‘ COMPELLING NEED TO MINIMIZE WEIGHT
" mgsw“% £} min'[1.73mlor DR i COMPELLING NEED TO MINIMIZE HYPOSLYCEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE***
i or coronary, caratid, Lower E E :gump'm’bm E
) extremity artery stenosis 50%) ¢ i i 6LP-1 RAwith [}
1 R o T T g R +
TR——— Wsssses / 3 DPP-4i LP-1 RA SLT2R T gl Ticney. SR " -
procTITRITRVRReTS. o PREFERABLY for weight loss*
i W— i | SGLT2i with evidence of reduci ¥ ¥ ¥ ¥
i BLP-1RA with proven CVD benefil' A i " m if v
Bovisinsey et K HF andlor CKD progression in HbA,, HEA, HbA,, HbA,, [ e ] l 5
] o | oorsit bR adequate’ sbowe target | | sbovetarget | | abovetaryet | | above target WA, sbove target oA, shove target
. . " S— I R W ¥ b ¥
P B if ¢GFR adequate’ ¢ | 1FS6LTZi not tolerated or contraindicated BLP-1RA SGLTZF
L [ or if e6FR less than adequate* add SeLT2it SGLT27 OR OR GLP-1 RA with
demmmmmmmas N ey * | 6LP-1 RAwith proven CVD benefit oR oR DPP-4i DPP-4i SGLTZR good efficacy To* st
- J L7l ™ oR oR for weight loss®
[ ifHmA, above targe v ™ 6LP-1RA
¥ L A wong | P v ¥ 3 ¥ ¥ 3 ¥
I furthr intenification s requred ot 2 | H HiA, above target | A abovetarget | [ IfHBA abovetarget |
i e « Avaid TZ0 i the settng of HF ¥ 3
gt e meatuating O et Choose agents demanstrating CV safety: [ Continue with addition of other agents as outlined above ] IF quadruple therapy required, or = Insulin therapy basal insulin with
« For patients on a S6LTZi, consider S6LT2i and/or GLP-1 RA not tolerated lowest acquisition cost
= For patients on a GLP-1 RA, : :
mn:ider adding SGLTZ with proven adding 6LP-1 RA with proven CVD ¥ or cantraindicated, use regimen with OR
CVD benefit! benefit! [ I HbA,, above target ] lowest risk of weight gain « Consider DPP-5i OR SGLTZi with
« DPP-6iif not on 6LP-1 RA ; m;‘égmtﬁmim seting W PREFERABLY lowest acquiston cost”
+ Baal nuln . in::“;" Cansider the addition of SU* OR basal insulin: OPP-4i (i not on 6LP-1 RA)
: E'B . S « Choose later generation 5U with lower risk of hypoglycemia based on weight neutrality
= Consider basal insulin with lawer risk of hypoglycemia’ *,
1. Proven CVD benefit means It has abel Indication of reducing CYD events, 6. Chose ater generatien SU o lower isk of ypoglycem, limegiide has shown similar CY safety to DPP=4] IF DPP-&i not tolerated or
2, Be awarethat SGLT2iabelng vares by egion and indvidual agen withregard o nicated level of 67 7. Degldec; largine U300 < laryine U100 detemir < NPH insii oitinldicated m paient slvad 60
forinitiation and continued use B Semaglutide = liraglutide = dulaglutide > exenatide = lixisenztide BLP-1 RA, cautious addition of:
3. Empagliflozin, canagliflozin,and dapaglifiozin have shown reduction in HF and to reduce CKD progression 9. 1f no specific comarbidities (i.e. no established CVD, Low risk of hypoglycemia and lower priority to avoid '
In C¥0Ts. CanagLiflozin has primary renal outcome data from CREDENCE. Dapaglifiozin has primary heart weight gain or no weight-related comerbidities) » SUF « TID* = Basalinsulin
failure outcome data from DAPA-HF 10. Cansider country- and region-specific cost of drugs. In some countries TZ0s relatively mare expensive and
4. Degludec and U100 glargine have demonstrated CVD safety OPP-4i relatively cheaper

1¥H = Left Yentricular Hypertraphy; HFrEF = Heart Failure reduced Ejection Fraction
UACR = Urine Albumin-to-Creatinine Ratic; LVEF = Left Ventricalar Ejection Fraction

5. Lew dose may be better tolerated though Less well studied far CVD effects
1 Actioned whanaver thass bacoms new clinical considerations mgardiess of background glucoss-lowering madications, Updates to the 2018 consensus report are indicated in maganta fant
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Monoterapie metforminem + dprava Zivotniho stylu

1 HbAlc = cilovd hodnota

Piitomné CVD nebo CKD Bez pfitomného CVD nebo CKD

. 4 b 4 . 4

| cVD previads | | ssnebo KD previada | | Potreba wyloucit hypoglykemii | | Potieba redukce hmotnosti | Cena jako hlavni faktor

l ! R T I | |

GLP-1 RA [/ 5GLT2i
s prokazanym
CVD benefitem

SGLT2i s prokdzanym
benefitern a pri
adekvatnim eGFR

| op-si || Ge-1ra || seim2i || Tz0 | [ Geara | | seirai |

nebo

GLP-1 RA
5 prokazanym
CVD benefitem

1 | Dal3i kombinace uvedenych |

HbAlc > cilova hodnota
L
l HbAlc = cilovd hodnota
¥

| Dalsi intenzifikace |

HbA1c = cilovi hodnota HbAlc > cilova hodnota HbAlc > cilova hodnota

| Kombinace uvedenych |

‘ Kombinace uvedenych ‘

HbAlc = cilovd hodnota

Bazalni inzulin

HbAlc = cilovd hodnota

| Pridiini tFetiho AD

Bazalni inzulin/SU s nizkym
rizikem hypoglykemie

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



, pokud je tento snasen Ci neni Kl

, pokud je tento snasen Ci neni Kl
pfi kardialni a/nebo renalni
nedostatecnosti

pri kardialni
a/nebo rendlni nedostatecnosti (bez metforminu, napf. pokud neni
dobre snasen)



* zacCatek diabetu, vék 50-70 let, bez makrovask. kompl., glyk. Hb 50-60 mmol/mol

* zvySena inzulinova rezistence (zvysené triacylglyceroly), CMP?

 dlouhy pribéh diabetu, Ié¢ba inzulinem, preparaty SU, anamnéza kardiovask.
onemocnéni nebo diab. nefropatie — bez ohledu na vysku glykovaného
hemoglobinu



Terapie DM 2. typu

* Budoucnost?:
* Prvni krok: Metformin nebo Gliflozin?

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

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

* pfi vysokém glyk Hb (nad 60 mmol/mol) 2-3 Iéky od pocatku dg? — CDS
dop. jiz od 2016...



— ,chytra inzulinova pera” — zobrazuje cas
posledni aplikace + poCet davek, zaznamenava stovky poslednich aplikaci,
kompatibilni s chytrymi telefony syst. Android atp., pumpy, senzory

* GLP-1 analog p.o. (nepeptidovy GLP-1 analog) — ve vyvoji

* GLP-1 analog (glukagonu podobny peptid) + glukagon agonista + GIP-1 rp
analog (glukozo-dependentni inzulinotropni peptid) 1 x tydné s.c. ve vyvoji —
kombinacni pusobeni téchto 1ékd.....

e TIRZEPATID —,,double” agonista stimulujici GLP-1 i GIP receptor



American From: Standards of Medical Care in Diabetes—2022 Abridged for Primary

Diabetes Care Providers
- Association.

NN ANIANAN DO A~ AN ADDTIAANND ~A~NA
Clin Diabetes. 2 PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access considerations, and

management needs and generally includes metformin and comprehensive lifestyle modification®

ASCVD/INDICATORS OF HIGH RISK, HF, CKD} NONE

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USEf

gents that EFFICACY to and goals
ASCVD/INDICATORS
* AT +CKD** Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)
CKD and CKD without . additional dities, patient- treatment factors, and management needs in choice
saLT albuminuria ‘albuminuria of therapy, as below:
with proven (a.g., 2200 mg/g || (e.g., _eGFR <60
ﬁ i creatining) | mML/min/1.73 m9
population *b
PREFERABLY
MINIMIZE HYPOGLYCEMIA MINIMIZE WEIGHT GAIN/ CONSIDER COST AND ACCESS
SGLT2i with primary evidence PROMOTE WEIGHT LOSS
of raducing CKD prograssion
________________ Na/low inherent risk of hypoglyoemia: PREFERABLY Avallable in generic form at lower cost:

DFF-4i, GLP-1 RA, SGLT2I, TZD GLP-1 RA with good efficacy for weight loss » Certain Insulins: consider insulin

For SU or basal insulin, consider agents with avallable at the lowest acquisition cost
ower rsk of hypoglycemia® OoR “su
SGLT21

SGLT2| with evidence of
reducing CKD progression in
CVOTs

= For patients on a
GLP-1RA,consider | | L _QR--————-f . TZD

incorporating SGLT2i GLPA RAwith

with proven CVD p ; IF A1C ABOVE TARGET
| benefit! if SGLT2i not tolerated i [ ]
benefit and vice varsa’ o contraindicated IF A1C ABOVE TARGET IF A1C ABOVE TARGET
= TZD?
" » [ rate additional agents based
For patients Wh CKD (e.g., eGFR nc’.‘;:rdiﬁ:: p“:m_ . El For patients on a GLP-1 RA, consider Incorporate additional agents based on
:::!—-’mn'ﬂﬁ m wﬂ;ﬂ&:' s, and m n incorporating SGLT2i and vice versa comorbidities, patient-centered treatment
folosieg o e cordiovasoiar = 1f GLP-1 RA not tolerated or indicated, factors, and management needs
risk consider DPP-4i (weight neutral)
Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs
1f A1C above target, for patients on . AFor adults with ight or cbesity, ifestyle on to achieve and maintsin 25% weight loss
SALT, consider i g 1. Proven benefit refers to label indication (568 Table 9.2) and of maderate- o vigon ciivity s
GLP-1 RA and vice versa 2. Low dose may be better tolerated though See Section 5: Feciitatng Behevior Change and Well-bsing to Improve Health Outcormes).
T less wel studied for CVD effects ‘tActioned whenever these become new clinical considerstions regardiess
4. Choose later generation SU to lower risk of hypoglycemi of background glucose-lowering medications.
Hen = - #Most petients envolled In the relevant trisia etformin at baseine as o) ing therspy.
If A1C remains above target, consider treatment intensification based on cor 4 ::“;mm;:ﬂ?fmmr”” *Rafer to Section 10: G Risk Manag
i ient-centered treatment factors, and management needs ~Rafer o Section 11: Ghronic Kidney Di A Fis
Figure Legeno et car . nd m " 5. Cansicar courtry and glreapacc cost of s et s e

Pharmacologic treatment of hyperglycemia in adults with type 2 diabetes. 2022 ADA Professional Practice Committee (PPC) adaptation of
Davies MJ, D’Alessio DA, Fradkin J, et al. Diabetes Care 2018;41:2669-2701 and Buse JB, Wexler DJ, Tsapas A, et al. Diabetes Care
2020;43:487-493. For appropriate context, see Figure 4.1. The 2022 ADA PPC adaptation emphasizes incorporation of therapy rather than
sequential add-on, which may require adjustment of current therapies. Therapeutic regimen should be tailored to comorbidities, patient-centered

Date cf Dcwnload: 9/28/ Ccpyright © 2022 American Ciahetas Association. All rights reserved.







