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Riziko srdecniho selhani u nemocnych

bez diabetu v zavislosti na HbA1c
Atherosclerosis Risk in Communities (ARIC)
* 11 057 nemocnych sledovano 14,1 let
« 841 pripadu nového srde¢niho selhani

— L{')

2 R- o

o

3

o 2

-~ =

hlﬂ [

8 < S

S— _—
o

L -‘_c_g

= 5

3 o

2 e 5

= c

@ o

2 ©

() -0 Q

= o

= o

(@] -

£ 7 a

e

D

[7p]

-

o ] _|—|

<C O - -

|

5.5 6 6.5
HbA1c (%)
Matsushita et al. Diabetes 59:2020-2026, 2010

>
o
o



Zvysena prevalence srdecniho selhani
u nemocnych s DM
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Nichols GA, et al. Diabetes Care. 2001:24;1614-1619.



Incidence srdec¢niho selhani u diabetiku
Medicare databaze 1994-1999

40

151 738 jedincu s 35
diabetem nad 65 let

Incidence 12,6 % / rok

Prediktory:
— ICHS

— metabolicke 15
komplikace DM

— Nefropatie
— ICHDK

Mortalita °
— 32, 7% vs. 3,7% / rok

30

254

20

10 ~

54

All
70-74
75-79
80-84

85

Groups

Men
Women

[ Incident CHF (rate per 100 person-years) 0 Prevalent CHF (%)

Bertoni et al. Diabetes Care 27:699-703, 2004



Srdeéni selhani u diabetiku - prognéza
Medicare databaze 1994-1999

* 151 738 jedincu s diabetem nad 65 let
 |ncidence 12,6 % / rok
 Mortalita 32,7% vs. 3,7% / rok
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Bertoni et al. Diabetes Care 27:699—-703, 2004




Survival rate (%)

Dopad DM na preziti nemocnych se
srdecnim selhanim v zavislosti na etiologii

100
80 1 h - DM bez ICHS
60 - Non- DM bez ICHS
40 T b < 0.00001 Non- DM s ICHS
20 _LI DM s ICHS
0

o 2 4 6 8 10
Follow-up (years)

De Groote et al. European Heart Journal (2004) 25, 656—662



Kontroverze kolem diabetické
kardiomyopatie

» Srdecni selhani u diabetu (DM)
— v dusledku koronarni makroangiopatie — ICHS
— v dusledku koronarni mikroangiopatie
— navozeneé hypertenzi a renalnim poskozenim u DM
— v dusledku metabolického poSkozeni myokardu
— v dusledku DM neuropatie / autonomni dysfunkce
— provokovane poruchami srdecniho rytmu pri DM

— v dusledku antidiabetické 1é€by

Upraveno podle Maisch a Pankuweit Herz 2011;36:102—-115



DIABETES A ICHS



Typicky nalez u nemocného s DM

Zdrojova data: VFN Praha



Pocet koronarnich tepen s vyznamnym

postizenim u nemocnych bez DM a s DM
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Aterosklerotickeé léze u nemocnych
s DM maji charakter nestabilnich platu

Percentage
>

10 : ‘
5 / 7 7" L /Without Diabetes
0 With Diabetes

Interstitial Macrophages a-SMC Actin  TUNEL+ VSMC
Collagen

Am J Cardiol 2007;99[suppl]:105B-112B



Prognoéza 12 142 nemocnych s akutnim
koronarnim syndromem v GUSTO-IIb study.
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Mc Giure at al. Eur Heart J 2000; 21: 1750-1758



Diabetes snizuje EF bez ohledu na

pritomnost ICHS
2 400 nemocnych s vysetrenim SPECT (64110 let)
24% s DM
DM nezavislym prediktorem | EF (OR 1,6; 1,2-2,0, p<0,001)
Pokles EF | po adjustaci rozsahem ischemie

P=0.021 P=0.620 P=0.009 P=0.005 P=0.02
— | P-0.02 |
60 4 = Non-diabetics [ |
® Diabetics 60 95+13 55+13
50+ 51+14
50 -
Q 401
<z 40 -
é “I 30
— 20+
10- 2
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<4 4-8 9-13 > 13 0
Summed stress score (SSS) Non-diabetics I Diabetics Diabetics
< > G v (n=1826) without with
MPS Normal Abnormal (n=314) (n=121)

insulin treatment

Ehl et al. European Journal of Endocrinology 2011;165:945-951



DIABETES, HYPERTENZE A
SRDECNI SELHANI
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Kumulatini incidence srdecniho selhani:
Normotonici vs hypertonici st. 1 a 2

20 -
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15 A \
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Lenfant C, Roccella EJ. J Hypertens Suppl. 1999;17:S3-S7.
Data from Levy D et al. JAMA. 1996;275:1557-1562.



Riziko srdecniho selhani:
Framingham Study
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Relativni riziko

Levy D et al. JAMA. 1996,275:1557-1562.



Proportion of patients with first event

Riziko IM vs. riziko srdecniho selhani ve
studii VALUE podle pritomnosti DM

(skupiny lé€ené valsartanem a amlodipinem hodnocené spolecné)

Akutni infarkt myokardu Srdeéni selhani
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McMurray JJV et al. Lancet Diabetes Endocrinol 2014;2: 843-51



Incidence srdecniho selhani u nemocnych
s DM ve studiich LIFE a RENAAL

20— — LIFE, atenolol group
—— LIFE, losartan group
—— RENAAL, losartan group
—— RENAAL, placebo group

15+

104

Cumulative percentage of patients admitted to hospital for heart failure (%)

0T T T T T 1
0 1 2 3 4 5

Years of follow-up

LIFE (losartan:atenolol; hazard ratio 0-57, 95% CI 0-36—0-91, p=0-019)
RENAAL (losartan:placebo, hazard ratio 0-74, 95% CI 0-55-0-98, p=0-037).

Brenner BM, et al. N Engl J Med. 2001;345:861-869.
McMurray JJV et al. Lancet Diabetes Endocrinol 2014;2: 843-51



ANTIDIABETICKA LECBA



Metformin u DM nemocnych se
srdecnim selhanim

« 34 000 nemocnych

« Metformin spojen ve srovnani s komparatory (vétSinou SU) s
lepSim prezivanim

U nemocnych s | EF bezpeCny

 Nebylo zvysené riziko laktatoveé acidozy

Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Evans -0.5108 0.25 2.6% 0.60 [0.37, 0.98] 2005 =
Eurich -0.4156 0.2 4.1% 0.66 [0.45, 0.98] 2005
Masoudi -0.1393 0.06 29.0% 0.87 [0.77, 0.98] 2005 =
Inzucchi -0.0834  0.13 8.9% 0.92 [0.71, 1.19] 2005 —
Shah -0.2357 0.4 1.1% 0.79 [0.36, 1.73] 2010 -
MacDonald -0.4308 0.15 6.9% 0.65 [0.48, 0.87] 2010 s —
Roussel -0.3711 0.13 8.9% 0.69 [0.53, 0.89] 2010 —
Andersson -0.1625 0.0682 24.6% 0.85 [0.74, 0.97] 2010 -
Aguilar -0.2744 0.1 13.9% 0.76 [0.62, 0.92] 2011 —
Total (95% CI) 100.0% 0.80 [0.74, 0.87] ¢

. 2 . 22 .12 L L 1 L
Heterogeneity: Tau® = 0.00; Chi° = 9.45,df = 8 (P = 0.31); I = 15% 05 07 1 15 3

Test for overall effect: Z = 5.35 (P < 0.00001)

Adjustované riziko mortality — 0,80 !!

Favors metformin Favors control

Eurich et al. Circ Heart Fail. 2013;6:395-402



Pioglitazon — studie PROactive

Primarni cilovy ukazatel

- Umrti z jakékoli priéiny

- Nefatalni IM
- Nefatalni CMP

25

20+

15

10

Proportion of events (%)

= Piogllitazone (301 events)
Placebo (358 events)

HR=0-84 (95% Cl 0-72-0-98)

p=0.027

0
0

Numbers at risk

T T T
12 18 24
Time from randomisation (months)

T 1
30 36

Pioglitazone 2536 2487 2435 2381 2336 396
Placebo 2566 2504 2442 2371 2315 390
Pioglitazone (n=2605) Placebo (n=2633) P
Number Number Number Number
of events of patients of events of patients
Any report of heart failure* 417 281 (11%) 302 198 (8%) <0-0001
Heart failure not needing 160 132 (5%) 117 90 (3%) 0-003
hospital admission™
Heart failure needing 209 149 (6%) 153 108 (4%) 0-007
hospital admission*
Fatal heart failuret 25 25 (1%) 22 22 (1%) 0-634

Lancet 2005; 366: 1279-89




Zvysene riziko srdecniho selhani pfi
terapii glitazony

Study or subcategory  Treatment Control
Aguilar 2007 134/818 741/4700
Dargie 2007 5/110 4/114
Inzucchi 2005 139/255 1083/2184
Masoudi 2005 1505/2226 7821/12 069
Total (95% Cl) 3409 19 067

Total events: 1783 (treatment), 9649 (control)
Test for heterogeneity: ¥?=0.93, df=3, P=0.82, | 2=0%
Test for overall effect: z=2.86, P=0.004

0Odds ratio Weight 0Odds ratio

(random) (95% CI) (%) (random) (95% Cl)

- 16.73 1.05(0.86t0 1.28)

- - » 0.38 1.31(0.34t05.01)

i 9.98 1.22(0.941t01.58)

] 72.92 1.13(1.03t01.25)

¢ 100.00 1.13(1.04 to 1.22)
0.5 1 2 5
Favours Favours
treatment control

Eurich DT et al. BMJ. 2007 Sep 8;335(7618):497.



EXAMINE a SAVOR-TIMI: Hospitalizace
pro srdecni selhani

Alogliptin - EXAMINE?®2

Alogliptin Placebo HR (95% CiI)
n=2 701 n=2 679

3,9% 3,3% 1,19 (0,89-1,58)

Saxagliptin - SAVOR-TIMI®

Saxagliptin Placebo HR (95% CI)
n=8 280 n=8 212

3,5% 2.8% 1,27 (1,07-1,51)

EXAMINE = Examination of Cardiovascular Outcomes: Alogliptin vs Standard of Care in Patients With Type 2 Diabetes Mellitus and Acute Coronary Syndrome;
SAVOR-TIMI = Saxagliptin Assessment of Vascular Outcomes Recorded in Patients With Diabetes Mellitus Trial-Thrombolysis in Myocardial Infarction; HR =

hazard ratio; Cl = confidence interval;
1. White WB et al. N Engl J Med 2013;369:1327-1335. 2. Sanon VP et al. Clin Diabetes. 2014;32:121-126. 3. Scirica BM et al. N Engl J Med 2013;369:1317-1326.



ADVANCE — intenzivni (gliclazide) vs.

standardni |écba

Intensive Standard Relative Risk
Control Control Reduction
Subgroup (N=5571) (N=5569) Hazard Ratio (95% Cl) (95% CI)
number of patients (percent) percent
Primary End Points
Combined major macrovascular 1009 (18.1) 1116 (20.0) e 10 (2to 18)
and microvascular events
Major macrovascular events 557 (10.0) 590 (10.6) = 6 (-6 to 16)
Nonfatal Ml 2 (-23t0 22)
Nonfatal stroke v s 7 s -2 (-24 to 15)
Death from cardiovascula/ causes Srd ecn I SEI h a n I 12 (-4 to 26)
Major microvascular eve 14 (3 to 23)
New or worsening nephropathy 21 (7 to 34)
New or worsening fetinopathy 5 (-10 to 18)
Secondary End Poiyits 3’9% VS 4’ 1%
Death from any gause 7 (-6 to 17)
Major coronary events RR _5% (_14 — 21%) 8 (-7 to 21)
All coronaryvents 2 (-10to 13)
Major cergbrovascular events = o 3 (-16 to 19)
All cereBrovascular events 352 (6.3) 327 (5.9) -8 (-26to 7)
Heart failure 220 (3.9) 231 (4.1) 5 (-14 to 21)
Peripheral vascular events 343 (6.2) 366 (6.6) 6 (-9 to 19)
All cardiovascular events 1232 (22.1) 1249 (22.4) 1(-7t09)
New-onset microalbuminuria 1318 (23.7) 1434 (25.7) 9 (2to5)
Visual deterioration 3033 (54.4) 3015 (54.1) 0(-5to0))
New or worsening neuropathy 2353 (42.2) 2311 (41.5) -4 (-10to 2)
Cognitive decline 895 (16.1) 911 (16.4) 2 (-7 to 11)
Dementia 61 (1.1) 48 (0.9) -27 (-86 to 13)
Hospitalization 2501 (44.9) 2381 (42.8) I! -7 (-13to-1)
0!5 1.0 2!0
N Engl J Med 2008;358:2560-72. Intensive Standard

Better Better



ACCORD trial — intenzivni vs. standardni
lécba DM2T

Hazard Ratio

Outcome Intensive Th 5% Cl) P Value
no,/of patients SrdEEni SElha'nI'
Primary outcome 352 (6.9 0.78-1.04) 0.16
Secondary outcome 3 O(y 5
Death ’ o VS ZI4A
Any cause Ay HR 1,18% (0’93 - 1’49%) 1.01-1.46) 0.04
Cardiovascular causés 135 (2.6 1.04-1.76) 0.02
Nonfatal myocardiaVinfarction 186 (3.6) 1.11 235 (4.6) 1.45 0.76 (0.62-0.92) 0.004
Nonfatal stroke 67 (1.3 0.75-1.50) 0.74
Fatal or nonfatal congestive heart (3.0 0.93-1.49) 0.17

Umrti na srdecni selhani

failure

Causes of death

Any 257 (5.0) 0,4% vs 0,3%

Unexpected or presu 86 (1.7)

vascular disedseT

Fatal myocardiginfarction 19 (0.4) 13 (0.3)

Fatal congestive heart failure 23 (0.4) 16 (0.3) N Engl J Med 2008:358:2545-59.



Vysoky i nizky HbA1c predikuiji riziko
srdecniho selhani — Databaze Go-DARTS

Diabetes Audit and Research in Tayside Study

8 686 nemocnych s DM2T primérného véku 63 let

25| 701 (8%) nemocnych vyvinulo béhem 5,5 let sledovani srde¢ni selhani
2—
©
o
.E 1’5- } « «--
| &9
S
>QEJ .
o 1- ®
g 1 HARM i 1 . BENEFIT
0,5-
0 | | | | I I
<6 6-7 7-8 8-9 9-10 >10

Casem korigovany HbA1c (%)

Parry HM et al. Circ Heart Fail 2015;8:236-242



Zvyseneé riziko srdecniho selhani s antidiabetiky
- metaanalyza

* Riziko zvysené v

comtrol control ratio (95% )
Events Total Events  Total
PS G I 't PPAR agonists
I a ZO n 2005 PROactive® 281 2605 198 2633 95% 1-43 (1-21-171)
2006 ADOPTY b2 1456 28 2895 36% - 156 (0-90-2-72)
2006 DREAM® 14 2635 2 2634 o7% 7-03 {1-60-30-90)
2009 BARIZDH 243 1183 e 1185 97% 114 {0-07-1-34)
°® D P P 4 2009 RECORD® &1 1220 29 237 4.8% 210(135-327)
- 2014 AleCardio® 122 3616 100 3610 7% E 1-22 (0-04-159)
Subtotal 13715 15184 35-9% 142 (1-15-176)

Heterogeneity: Taw'=0-04; r'=13-82, df=5: p=0-017: "= 64%
Test for overall effect: £=3-29; p=0-0010

DPP-4 inhibitors

2013 ECAMINE™Y 106 ol 89 2679 7% - 119 (0-90-1.58)
2013 SAVOR-TIMI 53 289 8280 128 E312 95% 1.77 (1-07-1-51)
Subtotal 10981 10891 16-8% 175 (1-08-1-45)

Heterogeneity: Taw'=0-00; y'=0-15, di=1; p=070; F=0%
Test for overall effect: 7=2.04; p=0-0033

e Riziko neutralni

1098 LK Prospective Diabetes Study® g0 79 36 1138 Lok
2008 ACCORD 152 c1zg 124 5123 g% 1 118 {0-93-1-49)
2008 ADVANCE® 20 5571 31 5560 93% — 085 (079-1-14)

. /7 Ve
® 2009 VADTE 76 852 a2 899 &7% JE— 091 (-66-1-25)
Ntenzivnl rezimy | s wmy me @ (o117
Hetarogeneity: Taw'=000; y'=2-80, di=3; p=0-42; F=0%
Test for owerall effect: #=0401; p=0-99

091 (0-62-1-34)

i .w

Insuliin glargine
2012 ORIGIN® 310 6264 343 6273 9.8% —t 030 (077-1-05)
Subtotal 6264 6273 9% <7 030 (077-1-05)

Heterogensity: not applicable
Test for overall effect-7=1-34; p=018

e Riziko s trendem ...

2013 Look- AHEAD 93 2570 119 2575 TR —et 080 (0-63-1-04)
Subtotal 2570 2575 7% - 080 (0-62-1-04)
Heteroganeity- not applicable

p O e S u Test for overall effect: Z=1-67; p=0-10
Total 47850 47652 100% E 2 114 (1-01-1-30)
Hateroganeity: Taw=0-04: y*=45 56, df=13; p<0-000 1L F=71% T T T 1

204; p=0-041 02 05 1 2 5

° ° Test for owerall effect:
. n z u I n a r I n e Test for subgroup differemces: 3= 21-85, df=4; p=0.00021, P=817% - e
Favours glucose-lowering Favours standard care
V4
* Redukce va \

Udell JA et al. Lancet Diabetes Endocrinol 2015



SGLT2 inhibitory —zména perspektivy

- metaanalvza studii EMPA-REG OUTCOME. CANVAS a DECLARE

Weight

Patients Events Events per 1000 HR HR (95% Cl)
patient-years (%)
Treatment (n/N) Placebo (n/N) Treatment Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4687/7020 2333/7020 463 197 301 309 —— 0-66 (0-55-0.79)
CANVAS Program 3756/6656 2900/6656 524 21.0 27-4 328 —— 0-77 (0-65-0-92)
DECLARE-TIMI 58 3474/6974 3500/6974 597 199 239 364 —— 0-83(0-71-0-98
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) g 076 (0-69-0-84)
Patients with multiple risk factors
CANVAS Program 2039/3486 1447/3486 128 8.9 9-8 30-2 — 0-83 (0-58-1-19)
DECLARE-TIMI 58 5108/10186  5078/10186 316 7:0 84 69-8 —&— 0-84 (0-67-1-04)
Fixed effects model for multiple risk factors (p=0-0634) 1 0-84 (0-69-1-01)
035 050 1.00 2:50
—
Favours treatment Favours placebo
Patients Events Events per 1000 Weight HR HR (95% CI)
patient-years (%)
Treatment (n)  Placebo (n) Treatment  Placebo
Patients with history of heart failure
EMPA-REG OUTCOME 462 244 124 63-6 855 23-6 —a— 0-72 (0-50-1-04)
CANVAS Program 803 658 203 35-4 56-8 341 —a— 0-61(0-46-0-80)
DECLARE-TIMI 58 852 872 314 45-1 55-5 42-4 —i— 0-79 (0:63-0-99)
Fixed effects model for history of heart failure (p<0-0001) i 0-71(0-61-0-84)
Patients with no history of heart failure
EMPA-REG OUTCOME 4225 2089 339 15.5 249 30-0 —— 0-63 (0-51-0-78)
CANVAS Program 4992 3689 449 13-6 15-2 32:4 —— 0-87 (0-72-1-06)
DECLARE-TIMI 58 7730 7706 599 89 10-5 37-6 —.— 0-84(0-72-0-99)
Fixed effects model for no history of heart failure (p<0-0001) - 0-79 (0-71-0-88)
O-_I%S O-:_SO 1-00 2-:50
—
Favours treatment Favours placebo

Cancet 2019; 39373139




DIABETICKA
KARDIOMYOPATIE



Definice kardiomyopatie

A myocardial disorder in which the heart muscle
IS structurally and functionally abnormal, in the
absence of coronary artery disease, hypertension,
valvular disease and congenital heart disease
sufficient to cause the observed myocardial
abnormality.”

,Myokardialni porucha u niz je srdce strukturalne
a funkcné abnormalni, v nepritomnosti koronarni
choroby, hypertenze, chlopenni vady a vrozené
srdecni vady, ktere by byly dostatecne zavazné,
aby takové posSkozeni zpusobily.”

Elliott et al. European Heart Journal (2008) 29, 270-276



Mechanismy diabetické kardiomyopatie
DIABETES }\

™ FFAs and TG

~a -

——~_Cardiac Dysfunction _— /
[ DIABETIC CARDIOMYOPATHY ]

Boudina S. et al. Circulation. 2007;115:3213-3223.



Role NEFA
(neesterifikované mastné kyseliny)

* Navozeni celularni inzulinové rezistence
— Aktivace atypické protein-kinazy C (PKC) @
 Aktivuje IxB kinazu

» Fosforyluje IRS1 (inzulin- receptor substrat)
» Poskozuje signalizaci inzulinu

—Vazba na PPARYy (peroxisome proliferator-
activated receptor)

* Snizeni aktivace Akt1

Poornima et al. Circ Res. 2006:98:596-605.



Role NEFA
(neesterifikované mastné kyseliny)
« Navozeni apoptozy - lipotoxicita
— Prebytek NEFA nepodstupuje 3 oxidaci
 Vznik sfingosin-ceramidu

* Inhibice reparace DNA (inhibice funkce PARP)
 Facilitovano TNFa

* Prima alterace kontraktility
— Zvyseni toku NEFA do kardiomyocytu
— Acyl Co-A -> Otevreni K, kanalu
— Zkraceni AP a omezeni toku Ca do bunek

Poornima et al. Circ Res. 2006:98:596-605.



Hyperglykémie
« Zvyseni toku NEFA do bunéek
— Aktivaci PPARa
« ZvySeni oxidace glukoézy a tvorby superoxidu v
mitochondriich

— Poskozeni DNA -> Aktivace reparativni poly-(ADP
ribosomové) polymerazy (PARP)

— PARRP snizuje glykolyzu (inhibici GAPDH)
— Zvyseni tvorby AGEs
— Aktivace protein-kinazy C
— Alterace exprese a funkce ryanodinoveho receptoru
(RYR) a sarco(endo)plasmaticke retikularni Ca-ATPazy
(SERCA?2)
« Aktivace systému renin-angiotenzin

Poornima et al. Circ Res. 2006:98:596-605.



Role hyperinzulinémie

Troficke vlivy na myokard — navozeni hypertrofie
Akutne

— insulin stimuluje rust stejnou cestou jako uptake
glukozy (P13Ko/Akt-1 cesta)

— Aktivace mTOR (mammalian target of rapamycin)
Neprimo aktivaci sympatiku
— Aktivuje Aktl

Mechanismy nezavislymi na Akt-1

— ERK/MAP kinaza (extracelularné regulovana /
mitogen-aktivovana)

Poornima et al. Circ Res. 2006:98:596-605.



Dalsi komplexni mechanismy

Snizeni IGF-1 (anti-apoptoticky a reparativni f.)
Zvyseni TNFa

Alterace metabolismu medi (extracelularni depozice)
Lokalni aktivace RAAS

— Depozice kolagenu | a lll (perivaskularné)
— Glykace glykogenu (Amadoriho produkty)
— Vznik AGEs - cross-links kolagenu

Autonomni dysfunkce (CAN — cardiac autonomic
neuropathy)

Poornima et al. Circ Res. 2006:98:596-605.



Hlavni mechanismy a dusledky

Zvyseny uptake a

Hyperinzulinémie

mMTOR
MAP/ERK kinaza

utilizace FFA flyperolvicinie
Porucha utilizace ROS
substratu AGEs
Lipotoxicita Glukotoxicita

Trofické a
pro-apoptotické
signaly

Mitochondrialni
dysfunkce

Porucha Ca
homeostazy

Hypertrofie
Fibréza

Boudina S. et al. Circulation. 2007;115:3213-3223

Poornima et al. Circ Res. 2006;98:596-605




Komplexni histologické zmeéeny

Fibréza Vazané IgG — autoimunitni reakce?

Proliferativni zmény Autoporotilaty
malych tepen proti sarkolemé, endoteliim
Maisch and Pankuweit Herz 2011 - 36:102—115 a kolagenu




A 4

Zavery
Diabetes predstavuje vyznamneé riziko pro rozvoj
srdecniho selhani
Prognodza diabetiku se selhanim je neblaha

Mechanismus selhani je u diabetiku multifaktorialni

Vedle klasickych pficin (ICHS, hypertenze) je
jednou z pricCin | diabeticka kardiomyopatie

Néektera antidiabetika (glitazony, DPP4 inhibitory??)
mohou byt spojena se zvysSenim rizika selhani

LécCba inhibitory systému renin-angiotenzin
vyznamne snizuje riziko rozvoje srdecniho selhani
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