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Diabetes mellitus 2. typu 

 

• Metabolická porucha provázená chronickou hyperglykemií 

 

• Příčinou je absolutní nebo relativní nedostatek inzulinu a jeho 
porucha účinku ve tkáních 



Diabetes mellitus 2.typu je progresívní choroba  

Adaptováno dle  Ramlo-Halsted BA et al,1 and Kahn SE 2.  
 

1. Ramlo-Halsted BA et al. Prim Care. 1999;26:771–789. 2. Kahn SE. J Clin Endocrinol Metab. 2001;86:4047–4058.   

Diabetes 

 Hladina inzulinu 

 Insulinová rezistence 

 Glukoneogeneze v 
játrech 

 Funkce beta buněk 

Progrese diabetes mellitus 2. typu 

Diagnosa 

4–7 let  

Porucha glukozové tolerance                



Chronická hyperglykemie 

 

 

• Zvyšuje riziko cévních komplikací 

• Mikrovaskulárních  – retino, nefro, neuropatie 

• Makrovaskulárních – CMP, ICHS, srdeční selhání  



Cévní mozkové příhody  

• 2-4 x vyšší riziko ischemických CMP 

     u diabetiků 

 

• Etiologie:  Ateroskleróza x FISI 

 

• Riziko CMP stoupá se špatnou  

   kompenzací DM 

 

• 15 – 27 % nemocných s CMP má diabetes 

 

 



Cévní mozkové příhody 

 

• 2. nejčastější příčina úmrtí 

 

• Výskyt vysoký vzhledem k vysoké prevalenci DM 2.typu 

 

 



Očekávaný celosvětový nárust výskytu diabetu  
 ze současných 425 mil. na více než  600 milionů lidí v r. 
20451 

Adapted with permission from the International Diabetes Foundation.1  
1. International Diabetes Federation. IDF Diabetes Atlas. 8th ed. International Diabetes Federation; 2017. 

Evropa 
2017: 58 mill. 
2045: 67 mil. 

Střední Východ a 
 severní Afrika 
2017: 39 mil. 
2045: 67 mil. 

Severní Amerika 
a Karibik 
2017: 46 mil. 
2045: 62 mil. 

Jižní a střední  Amerika 
2017: 26 mil. 
2045: 42 mi. 

Jihovýchodní  Asie 
2017: 82 mil. 
2045: 151 mil. 

Afrika 
2017: 16 mil. 
2045: 41 mil. 

Západní Pacific 
2017: 159 mil. 
2045: 183 mil 



 

Včasná léčba DM 2. typu  - prevence vzniku cévních komplikací 

 

Cílem je udržení normoglykemie 

 

Preference farmak s nízkým rizikem vzniku hypoglykemie a nárustu hmotnosti 



Léčba přidružených rizikových faktorů 
nemocných s DM 2.typu 

Obesita 
• Redukce hmotnosti 

Hyperten- 

ze 
• Cílový TK pod  

130/80 mmHg 

Vysoký 
LDL   

Léčba rizikových 
faktorů T2DM 

aAACE recommends that BP control be individualized.  

T2DM = type 2 diabetes mellitus; LDL-C = low-density lipoprotein cholesterol; BP = blood pressure; AACE = American Association of Clinical Endocrinologists. 

1. Garber AJ et al. Endocr Pract. 2019;25:69–100.  



Adapted with permission from Khunti et al.1 

T2DM = type 2 diabetes mellitus; OAD = oral antidiabetic agent. 
1. Khunti K et al. Prim Care Diabetes. 2017;11:3‒12.  
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For all patients 

For those with HbA1c 
≥53 mmol/mol (≥7%) 

Time 



2018 ADA/EASD Consensus Statement 

Adapted with permission from Davies et al.1 

ADA = American Diabetes Association; EASD = European Association for the Study of Diabetes; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease;  

SGLT2i = sodium-glucose cotransporter 2 inhibitor; DPP-4i = dipeptidyl peptidase-4 inhibitor; GLP-1 RA = glucagon-like peptide-1 receptor agonist; TZD = thiazolidinedione; SU = sulfonylurea. 

1. Davies MJ et al. Diabetes Care. 2018;41:2669–2701. 

First-line therapy is metformin and comprehensive lifestyle (including weight management and physical activity)  

If HbA1c above target proceed as below for patients without established ASCVD or CKD  

To avoid clinical inertia 

reassess and modify 

treatment regularly  

(3–6 months) 

 

Compelling need to minimize hypoglycemia 
Compelling need to minimize weight 

gain or promote weight loss 

 

Cost is a major issue 

DPP-4i GLP-1 RA SGLT2i TZD 

GLP-1 RA with 

good efficacy for 

weight loss 

SGLT2i SU TZD 

If HbA1c above target 

SGLT2i OR TZD SGLT2i OR TZD 
GLP-1 RA OR 

DPP-4i OR TZD 

SGLT2i OR DPP-4i 

OR GLP-1 RA 

If HbA1c above target 

Continue with addition of other agents as outlined above 

If HbA1c above target 

Consider the addition of SU OR basal insulin: 

• Choose later generation of SU with lower risk of hypoglycemia 

• Consider basal insulin with lower risk of hypoglycemia 

If HbA1c above target If HbA1c above target 

SGLT2i 

GLP-1 RA with 

good efficacy for 

weight loss 

If HbA1c above target 

If triple therapy required or SGLT2i and/or 

GLP-1 RA not tolerated or contraindicated use 

regimen with lowest risk of weight gain 

preferably DPP-4i (if not on GLP-1 RA) based 

on weight neutrality 

If DPP-4i not tolerated or contraindicated or 

patient already on GLP-1 RA, cautious 

addition of SU, TZD, or basal insulin 

TZD SU 

If HbA1c above target 

• Insulin therapy basal insulin with lowest 

acquisition cost 

OR  

• Consider DPP-4i OR SGLT2i with lowest 

acquisition cost 













Renal Glucose 

Reabsorption  

SGLT2 Inhibitory snižují zpětnou reabsorpci 
glukozy v proximálním tubulu ledvin1 

SGLT = sodium-glucose cotransporter; SGLT2i = SGLT2 inhibitor. 

1. Chao EC et al. Nat Rev Drug Discov. 2010;9:551–559. 

SGLT2 inhibitory 

SGLT2 

glukosurie 



Efekt SGLT2 inhibitorů 

 

 

• Pokles glykemie, pokles HBAlc 

• Pokles hmotnosti 

• Pokles TK 

• Minimální riziko hypoglykemie 

• Snížení rizika srdečního selhání 

 



Ertugliflozin nový selektivní SGLT2 Inhibitor1 

• In vitro potency and selectivity of 
ertugliflozina 

• IC50 pro SGLT2 = 0.9 nmol/L 
• IC50 pro SGLT1 = 1,960 nmol/L 
• >2,000-krát selektivnější k SGLT2 než 

k  SGLT1 

aThe potency at human SGLT was evaluated using a functional assay designed to detect the inhibition of the uptake of a glucose analog via the human SGLT expressed in CHO cells. 
 SGLT = sodium-glucose cotransporter; IC50 = half maximal inhibitory concentration; CHO = Chinese hamster ovary. 

 1. Mascitti V et al. J Med Chem. 2011;54:2952–2960.  



Klinické studie fáze 3 s ertugliflozinem u 
pacientů s DM 2.typu 

VERTIS SITA21 

ERTU vs Placebo 
N=463 

ERTU + MET a SITA 

VERTIS 
FACTORIAL1 

ERTU ± SITA  
Factorial Study 

N=1,233 

VERTIS SU1 
ERTU vs 

Glimepiride  
N=1,326 

VERTIS MET1 

ERTU added to MET 
N=621 

Ertu + MET  

VERTIS MONO1  
ERTU Monotherapy 

N=461 

Ertugliflozin + 
dieta a cvičení 

VERTIS SITA1 

ERTU + SITA 
(Initial Combo) 

N=291 

VERTIS ASIA3 
ERTU added to MET 

N=495 

T2DM = type 2 diabetes mellitus; ERTU = ertugliflozin; SITA = sitagliptin; MET = metformin; CV = cardiovascular. 

1. STEGLATROTM (ertugliflozin) [Summary of product characteristics]. MSD. 2018. 2. Cannon CP et al. Am Heart J. 2018;206:11–23. 3. Ji L et al. Diabetes Obes Metab. 2019;21:1474–1482.  

VERTIS CV2 

CV Outcomes Trial 
N=8,246 

Speciální  
Populace 

VERTIS Renal1 

ERTU vs Placebo 
N=468 



VERTIS FACTORIAL: 
Study Design1 

aPatients on metformin for <8 weeks or a dose <1500 mg/d at screening entered a dose titration and stabilization period and were eligible after completing 8 weeks of metformin monotherapy ≥1500 mg/day.  
bA total of 1,233 patients were randomized and 1 patient in the ERTU 15 mg + SITA 100 mg arm did not take study medication, resulting in 1,232 treated patients. 
cGlycemic rescue therapy (open-label glimepiride or insulin glargine if the investigator deemed glimepiride to be inappropriate for the patient) initiated for patients who met rescue criteria. 
T2DM = type 2 diabetes mellitus; ERTU = ertugliflozin; SITA = sitagliptin. 
1. Pratley RE et al. Diabetes Obes Metab. 2018;20:1111–1120.  

HbA1c 7.5% and 11% on metformin  
1,500 mg/d for 8 weeksa 

ERTU 5 mg once daily (n=250) 

Rb 

Patients with T2DM on a background of 

metformin monotherapy 

Week 26 

Phase Ac Phase Bc 

Primary end point:  
change from baseline in HbA1c 

Screening Treatment period  

Day 0 

Week 52 

ERTU 15 mg once daily (n=248) 

SITA 100 mg once daily (n=247) 

ERTU 15 mg + SITA 100 mg once daily (n=244) 

ERTU 5 mg + SITA 100 mg once daily (n=243) 



VERTIS FACTORIAL: 
HbA1c Reductions at Week 261
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8.5 8.6 8.6 8.6 8.6 

ERTU 15 mg (n=248) 

ERTU 5 mg (n=250) 

SITA 100 mg (n=247) 

ERTU 15 mg + SITA 100 mg (n=244) 

ERTU 5 mg + SITA 100 mg (n=243) 

–0.5; P<0.001 

–0.4; P<0.001 

–0.4; P<0.001 

–0.5; P<0.001 

aThe population includes all randomized, treated patients who had at least 1 measurement of the efficacy outcome variable. 
bData are based on constrained longitudinal data analysis model with fixed effects for treatment, baseline eGFR, time, and interaction of time by treatment. Missing data were 
handled implicitly by the model. 
LS = least-squares; ERTU = ertugliflozin; SITA = sitagliptin; eGFR = estimated glomerular filtration rate.  
1. Pratley RE et al. Diabetes Obes Metab. 2018;20:1111–1120.  

Baseline  
HbA1c, % 

–1.1 
–1.0 –1.1 

–1.5 –1.5 



VERTIS FACTORIAL:  
Reductions in Body Weight at Week 261 

Ertugliflozin is not indicated for body weight reduction. 
aThe population includes all randomized, treated patients who had at least 1 measurement of the outcome variable (baseline or post-baseline). 
LS = least-squares; ERTU = ertugliflozin; SITA = sitagliptin.  

1. Pratley RE et al. Diabetes Obes Metab. 2018;20:1111–1120. 
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 88.6 88.0 89.8 89.5 87.5 

–1.8; P<0.001 

–2.3; P<0.001 

Baseline Body 
Weight, kg 

Secondary End Point, Full Analysis Set Populationa 

ERTU 15 mg (n=248) 

ERTU 5 mg (n=250) 

SITA 100 mg (n=247) 

ERTU 15 mg + SITA 100 mg (n=244) 

ERTU 5 mg + SITA 100 mg (n=243) 

–2.7 

–3.7 

–0.7 

–2.5 

–2.9 



VERTIS FACTORIAL: 
Reductions in Systolic Blood Pressure at Week 261 

Ertugliflozin is not indicated for systolic blood pressure reduction. 
aThe population includes all randomized, treated patients who had at least 1 measurement of the outcome variable (baseline or post-baseline). 
LS = least-squares; ERTU = ertugliflozin; SITA = sitagliptin.  

1. Pratley RE et al. Diabetes Obes Metab. 2018;20:1111–1120. 
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129.7 128.9 128.3 130.2 129.1 

–2.8; P=0.005 

–3.0; P=0.002 

Baseline Sitting  
Systolic Blood  
Pressure,  
mmHg 

Secondary End Point, Full Analysis Set Populationa 

ERTU 15 mg (n=248) 

ERTU 5 mg (n=250) 

SITA 100 mg (n=247) 

ERTU 15 mg + SITA 100 mg (n=244) 

ERTU 5 mg + SITA 100 mg (n=243) 

–3.9 
–3.7 

–0.7 

–3.7 
–3.4 



 
VERTIS CV – kardiovaskulární 

VERTIS = eValuation of ERTugliflozin effIcacy and Safety.  



VERTIS CV Trial:  
Study Design1,2 

VERTIS = eValuation of ERTugliflozin effIcacy and Safety; CV = cardiovascular. 

1. Cannon CP et al. Am Heart J. 2018;206:11–23. 2. ClinicalTrials.gov. https:/clinicaltrials.gov/ct2/show/NCT01986881. Accessed October 23, 2018. 

Ertugliflozin 5 mg Ertugliflozin 15 mg  Placebo 

8,246 Patients Randomized 1:1:1 Treatment Assignment 

Time Frame: Up to 6.1 Years 

Primary Outcome (Noninferiority) 

Secondary Outcomes (Superiority) 

Study enrollment completed: April 2017 Projected final event accrual: September 2019 

8,238 patients received at least 1 dose of study drug 



VERTIS CV studie:  
 

99.9%  

Established  
CV diseasea 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

History of heart failure 

Stroke 

Peripheral revascularization 

Coronary revascularization 

Myocardial infarction 

Peripheral arterial disease 

Cerebrovascular disease 

Coronary artery disease 

23.1 (n=1,900) 

21.0 (n=1,731) 

57.3 (n=4,720) 

47.9 (n=3,942) 

18.8 (n=1,548) 

23.1 (n=1,902) 

76.3 (n=6,286) 

aNot mutually exclusive. 

VERTIS = eValuation of ERTugliflozin effIcacy and Safety; CV = cardiovascular.  

1. Cannon CP et al. Am Heart J. 2018;206:11–23. 

History of Cardiovascular Disease  

8.2 (n=676) 



VERTIS CV   

• Primární cíl – kardiovaskulární noninferiorita 

 

• Sekundární cíl – kardiovaskulární superiorita 



Shrnutí 

• DM 2. typu je metabolické onemocnění provázené rizikem cévních komplikací 

 

• Prioritou je včasná, účinná a bezpečná léčba 

 

• Cílem je zabránění vzniku cévních změn 

 

• Preferovány jsou léky s prokázanou kardiovaskulární  protektivitou 

 

• U pacientů se srdečním selháním jsou lékem volby glifloziny (SGLT2 
inhibitory), přednostně před nasazením metforminu 

 



 

 

 

 

 

• Děkuji Vám za pozornost 



 

 

 

 

 


