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Metabolismus a interni recyklace zeleza

Fe?* < Fe3* esencialni biogenni prvek, pfechodovy kov, katalyzator redoxnich reakci

Enzymy
Prenos kysliku — hemoglobin, myoglobin
Oxidativni fosforylace — Krebs cyklus, respiraéni retézec (cytochromy, Fe-S klastry)

Functional iron Iron transport Iron storage (including macrophages)
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Sideropenie je u ChSS casta a prispiva k projeviim ChSS

~30-50 % pacientti s ChSS ma sideropénii

ferritin < 100 ng/ml nebo ferritin < 300 ng/ml a saturace transferrinu< 20%

priéiny: malabsorbce, anorexie, okultni krvaceni, 1 hepcidin — snizena mobilizace

Crignitive; avantfteasirival sideropénie (nezavisle na anémii !)
1.0 L 3 v v s .
k\ bez sideropénie vySSi mortalita, symptomy
0.9 " ° . .
Sonn, Patients without ID:
0.8 -~ Qe Survival: 66.7%
“oe. o PO 95% Cl: 61.0-72.4%
0.7 L -y \'-... e
bt T

0.6 Wb TR0 krvetvorba

05 se sideropénii O

0.4 Survival: 53.6% v

: 95% Cl: 46.2—61.0% zelezo

0.3

0.2 sval

0.1 Follow-up (months) m | to C h on d r| e

oo 6 12 18 24 30 36

Numbers at risk
IDabsent 347 331 306 240 203 159 101
ID present 199 167 145 17 99 74 56

Korekce anemie (EPO) u pacienti s CHSS
European Heart Journal (2010) 31, 1872-1880 nezlepsSila progn6zu a hospitalizace

Studie RED-HF
Swedberg NEJM 2013; 368:1210-9



Absolutni a relativni deficit zeleza

Absolute iron deficiency
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vycerpani zasob Ferritin (iron stores) <100 pg/L
_ Functional iron deficiency

Transferrin saturation (bioavailable iron) <20%
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- Ferritin (iron stores) 100-299 pg/L
porucha mobilizace Fe Transferrin saturation (bioavailable iron) <20%

(zaneét, 1 hepcidin)



Lécba sideropenie u ChSS karboxymaltézou zeleza (FCM, Ferinject)

Peroralni Ié¢ba Fe je velmi malo efektivni (denni resorbce Fe 1-2 mg/den)

Studie CONFIRM-HF, 304 HFrEF pacientu, NYHA lI-IV s sideropenii
Placebo/Ferinject 500-1000 mg Fe iv & 14 dni, u 75% stacily 2 davky
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Jak ale Fe u ChSS funguje nenijasné



Maji pacienti s ChSS deficit zeleza v myokardu ?
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Celkové Fe: bylo méfeno v
lyofylizované vzorky,
IC-hmotnostni spektrometrie.
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Rozdily v slozeni tkané nevysvetlily rozdily v Fe

Controls HF P-value HF no MID HF with MID P-value
(n=138) (n=91) (n=61) (n=130)
Cellular content
Pan-actin, a.u. 1.01 +£0.37 1.02+0.29 0.9 1.04+0.30 0.97 +0.30 0.4
Cardiomyocyte content
a-Actin sarcomeric, a.u. 1.13+0.33 0.94+0.20 0.006 096+ 0.21 0.86+0.14 0.05
Calsequestrin, a.u. 1.11+0.35 0.95+0.26 0.03 0.98 +0.27 0.86 +0.25 0.1
Mitochondrial content
Porin, a.u. 1.04 + 0.21 0.99 +0.25 03 1.00+0.24 0.95+0.27 0.3
mtDNA (16S), 2724t 8316 +2817 7760 +2896 03 8218+ 3140 6843 + 2086 0.01
mtDNA (D-loop), 272 4681 +1723 4197 +1520 0.1 4385 + 1667 3820+ 1101 0.06

Obsah mitochondrii v byl podobny v MID i non MID

Melenovsky V Eur J Heart Fail. 2017;19(4):522-530



Jaké faktory jsou spojené s deficitem Fe v myokardu ?

Age, years

Male gender

Body mass index, kg/m?
Ischaemic aetiology of HF
CAD severity (0-3)*

HF duration, years

History of coronary artery bypass grafting, %
Previous left ventricular assist device, %
NYHA grade, -1V

BNP, ng/L

Anaemia

Diabetes mellitus

Furosemide dose, mg/day
Beta-blocker dose, 0-3°

ACE inhibitor/ARB dose, 0-3°
Haemoglobin, g/L®

Mean red cell volume, fL
Leucocytes, 10°/L

C-reactive protein, mg/L
eGFR, mL/min/1.73 m?
Haemoglobin A, %

Controls

139+ 11

94+39

1411 £1277
51%
24%
121+98
1.0+0.7
07+07
128+23
90+ 5.6
80+27
15+ 31
70+28
47+08

P-value

HF no MID

52+ 11
89%
26+5
40%
13+13
68+60
10%
10%
33106
1385+ 1181
45%
25%
117+78
1.1+08
0.7+07
132+ 21
91+7
80+24
11+18
71+29
47+07

HF with MID

33106
1562+ 1411
63%

30%

128 +129
07+06
05+06
119+23
90+6
8.0+32
25+50
64+123
47+09

P-value

0.04

0.08
0.6
0.8
0.6
0.09
0.6
0.7
0.005
0.04
0.01
03
0.9
0.2
03
0.9
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myocardial iron content
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Prediktory deficitu Fe
v myokardu:

ICHS
absence BB
absence ACEi

deficit zeleza jen velmi slabé koreluje s anémii

Melenovsky V Eur J Heart Fail. 2017;19(4):522-530



Dusledky deficitu Fe v myokardu

A Respiratory chain protein expression
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Deficit Fe v myokardu je spojen se snizenou aktivitou Krebsova cyklu

Citric acid cycle enzymatic activities
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Vliv metabolismu Fe na patofyziologii srdecniho selhani

— Chronic heart failure
Systemic sideropenia Local myocardialfactors
intestinal congestion ischemia
malabsorbtion coronary artery disease
blood loss catecholamine excess
cardiac hepcidin 7
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— Anemia Myocardial iron deficiency
L citric acid cycle activity
| respiratory chain complex I, Y (ATP-ase)
| catalase, glutathione peroxidase

|

| Energetic reserve
Altered substrate preference
| ROS protection




Zavery

Obsah Zeleza v myokardu je u pacientu ChSS systematicky snizen a je spojen
s mitochondrialni dysfunkci.

Faktory spojené s myokardialnim deficitem Zeleza se |iSi od faktort vedouci
k anémii, coz poukazuje na vyznam lokalni myokardialni regulace obsahu
Zeleza.

Dusledkem myokardialniho deficitu zeleza muze byt snizena substratova
flexibilita (pokles utilizace FFA), snizena produkce energie a snizena odolnost
vUuc¢i ROS poskozeni.
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