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ΟΞΥΓΟΝΟ ΣΤΗΝ ΚΑΡΔΙΑΚΗ 

ΑΝΕΠΑΡΚΕΙΑ



Oxygen in Cardiac Patients: 

Friend or Foe?

N Sepehrvand et al JACC 2016

Oxygen is indicated in hypoxic patients with arterial oxygen 
saturation (SaO2) < 90%. There is some evidence suggesting that 
hyperoxia may be harmful in patients with uncomplicated MI, 
presumably due to increased myocardial injury. Thus, routine 

oxygen is not recommended when SaO2 is ≥ 90%.

ESC STEMI Guidelines 2017



Potentially detrimental cardiovascular 

effects of oxygen in patients with chronic 

left ventricular systolic dysfunction

Cardiac Output Heart Rate
Vascular 

Resistance

High-concentration inhaled oxygen has significant haemodynamic effects in patients with LVSD and 

mild HF. Such effects may be detrimental in patients with decompensated HF.

JH Park Heart 2009



Oxygen therapy and ventilatory support

Oxygen should not be used routinely in non-hypoxaemic patients, as it causes 
vasoconstriction and a reduction in cardiac output



ΥΠΟΤΑΣΗ ΚΑΙ 

ΚΑΡΔΙΑΚΗ ΑΝΕΠΑΡΚΕΙΑ



“Symptomatic hypotension is the Achilles’ heel 

of heart failure management”

❑ A sign of advanced pump failure.

❑ A side effect of the HF treatment. 

Questions that frequently arise are, 

among patients with low blood 

pressure at baseline: 

1. which medication should be 

initiated first?

2. whether 1 agent should be 

increased to a target dose before 

initiation of another,?

3. which drug should be decreased 

in the setting of hypotension?

B Bozkurt Circ Heart Fail. 2012



Practical recommendations in Hypotensive CHF 

 If a patient is able to tolerate without functionally limiting dizziness, light headedness 
or other significant side effects, it is beneficial to up-titrate HF medications to target 
doses. 

 This is achievable even if the systolic BP (SBP) is <100 mmHg, but >80 mmHg.

 In patients with baseline SBP <80mm Hg, initiation of GDMT with ACEI and/or β-
blockers usually are not feasible.

 If the patient has bradycardia along with hypotension, β-blockers need to be 
avoided until bradycardia is evaluated and treated.

 In real-world patients with chronic HF, the prevalence of hypotension seems to be in 
the range of 5% to 10%.

 β-blockers with vasodilatory or α-blocking properties, such as carvedilol, may have 
slightly more BP lowering effect than bisoprolol.

 shorter acting ACEI, such as captopril may allow smaller, but more frequent doses 
for up-titration, than long-acting ACEI in patients with low BP.

B Bozkurt Circ Heart Fail. 2012



ΑΝΤΙΜΕΤΩΠΙΣΗ

ΚΑΡΔΙΑΚΗΣ ΑΝΕΠΑΡΚΕΙΑΣ 

ΣΕ ΑΣΘΕΝΕΙΣ ΜΕ ΝΕΦΡΙΚΗ 

ΑΝΕΠΑΡΚΕΙΑ



Cardiorenal Syndrome

AA House  AJKD 2018 



Medicines in Heart Failure patients 

with Renal Failure (ACEi & ARBs)

 Unfortunately, many of the pivotal studies of HF management excluded patients with 
advanced CKD.

 SOLVD trial: enalapril significantly reduced hospitalizations for cardiovascular events in 
patients with eGFRs < 60 mL/min/1.73 m2 , although the effect on all-cause, 
cardiovascular, and HF mortality was not improved to a statistically significant degree.

 SAVE trial: Study outcomes worsened with each incremental decline in kidney function, 
but the efficacy of captopril was maintained in the group with CKD stage 3 or greater.

 CONSENSUS  trial: serum creatinine concentrations of individuals in the enalapril group 
were found to increase to about 10% to 15% above baseline (commonly within the first 
several weeks), consistent with the recognized hemodynamic effects of ACE inhibition on 
GFRs.

 Val-HeFT trial: the group with CKD randomly assigned to valsartan treatment experienced 
a rate of first morbid event (including death or HF hospitalization or intravenous vasoactive 
drug administration) that was statistically significantly lower.



K. Damman et al  JACC 2014 



Pharmacological 

Treatments in HF Patients 

with Stage 3-5 CKD

K. Damman et al  JACC 2014 



Strength of Evidence of Improvement in Clinical Outcome 

for Each Treatment Group According to CKD Stages

K. Damman et al  JACC 2014 



ΑΝΤΙΣΤΑΣΗ ΣΤΑ ΔΙΟΥΡΗΤΙΚΑ



Diuretic Resistance:

Definition, Epidemiology

 It can simply be defined as either a loss of response or reduction in 

the response to loop diuretics.

 Generally, failure to reduce the volume of extracellular fluid 

despite using diuretics appropriately can be termed as ‘diuretic 

resistance”.

 Diuretic resistance can be expressed as a fractional excretion of 

sodium (FENa+) of <0.2% that represents the amount of sodium 

excreted (mmol/time) as a percentage of the filtered sodium load.

 It can develop in one out of every three HF patients.

Niel Shah et al Therapeutic Advances in Cardiovascular Disease 11(10)



Mechanism of Action of Diuretic Classes

Jentzer et a  JACC, 2010 

J. Maaten et al Nat Rev Card 2015



Pharmacokinetic &Pharmacodynamic 

Properties of Loop Diuretics 

DH. Ellison et al N Engl J Med 377;20: 2017 D Aronson European Journal of Heart Failure 2017



Causes and Pathophysiology of Diuretic Resistance

JM. ter Maaten et al Nature Reviews Cardiology 2015



Pathophysiology of Diuretic Resistance

Jentzer et a  JACC Vol. 56, No. 19, 2010 



How to Overcome 

Diuretic Resistance?

 IV administration of diuretic therapy.

 High doses (ie, up to 2.5 times the patient’s dose 
before admission)

 Continuous infusion of diuretic therapy.

 Change the Loop Diuretic (Torsemide).

 Sequential nephron blockade: Drugs that block 
sodium chloride reabsorption there (e.g., 
metolazone or other thiazide-type drugs).

 Carbonic anhydrase inhibitors, which inhibit the 
chloride bicarbonate exchanger pendrin, may 
be especially useful when metabolic alkalosis 
occurs.

 Extracorporeal ultrafiltration is a theoretically 
attractive method with which to remove sodium 
chloride and water, with less stimulation of the 
renin–angiotensin–aldosterone system and a 
lower risk of rehospitalization than the risk 
associated with the use of diuretics

 Subcutaneous furosemide may allow delivery of 
“intravenous-like” diuretics outside the hospital 
setting, with potentially important implications 
for care delivery and cost.

BN. Bowman Cardiology in Review 2016



Η ΔΙΓΟΞΙΝΗ ΣΗΜΕΡΑ



The demonization of Digitalis

Y. Chen et al. Medicine 94, 52, 2015



Digitalis: AF with or without HF

Y. Chen et al. Medicine 94, 52, 2015



Digitalis indication in HF

ESC Heart Failure Guidelines 2016

❖Digoxin may be considered in patients in sinus rhythm

with symptomatic HFrEF to reduce the risk of hospitalization 

(both all-cause and HF hospitalizations) 

❖In patients with symptomatic HF and AF, digoxin may be 

useful to slow a rapid ventricular rate, but it is only 

recommended for the treatment of patients with HFrEF and 

AF with rapid ventricular rate when other therapeutic 

options cannot be pursued.

❖A resting ventricular rate in the range of 70– 90 bpm is 

recommended based on current opinion, 



Non SVT στην Καρδιακή Ανεπάρκεια



Incidence of ventricular arrhythmias in HF

EHRA/HFA joint consensus document on arrhythmias in heart failure, 2015



β Blockers in patients with heart failure: 

effects on total mortality and SCD

A. Maggioni Heart 2001;85:97-103



Beta-blockers in HF

ESC Heart Failure Guidelines 2016



Management of 

Non-SVT in HF

ESC Heart Failure Guidelines 2016



Αντιδιαβητικά στην Καρδιακή Ανεπάρκεια



The bad experience of Glitazones in HF

TE. Delea et al Diabetes Care 2006 

The new labels warn of an increased risk of

congestive heart failure, because rosiglitazone and

related drugs can cause fluid retention.



Empagliflozin- diabetes type 2

❖Inhibitors of sodium–glucose cotransporter 2 decreases renal glucose 

reabsorption, thereby increasing urinary glucose excretion

❖Empagliflozin reduced hospitalization for HF and mortality, but not myocardial 

infarction or stroke, in patients with diabetes at high cardiovascular risk.

EMPA-REG Trial NEJM 2015

❖EMPEROR HF (HFRF + HFPF) clinical trial programme will evaluate the efficacy 

and safety of empagliflozin in patients with chronic heart failure, including those with 

and without type 2 diabetes. Estimated completion: 2020



Αντιδιαβητικά Φάρμακα σε ασθενείς με Κ/Α

Standl et al Circ Res. 2016



Κολπική Μαρμαρυγή και Καρδιακή Ανεπάρκεια: 

Rate ή Rhythm Control?



AF in HF: Rate or Rhythm Control?

Cumulative Mortality from Any Cause 

in the Rhythm-Control Group and the 

Rate-Control Group.

AFFRIM Study, N Engl J Med 2002



Anemia in Heart Failure

20% των εξωνοσοκομειακών και 30% των 

νοσηλευομένων ασθενών έχουν αναιμία

STAMINA-HFP, J Cardiac Failure, 2003



Survival of Heart Failure Patients 

TB. Horwich et al, JACC 2002



Erythropoietin in 

Heart Failure Anemia

The correction of anemia with the use of darbepoetin alfa did not reduce the rate of death or 

hospitalization among patients with systolic heart failure who were receiving contemporary 

treatment. Moreover, there was a significant increase in the risk of thromboembolic events among 
patients receiving darbepoetin alfa. 

K Swedberg et al NEJM 2013



Intravenous iron 

therapy in HFrEF

❖ Serum Ferritin<100 μg/L

❖ Serum Ferritin=100-300 μg/L 

και Transferin Saturation<20%

EA. Jankowska et al Eur J Heart Fail 2016

FAIR-HF trial
CONFIRM-HF trial



ΛΕΙΤΟΥΡΓΙΚΗ ΑΝΕΠΑΡΚΕΙΑ 

ΜΙΤΡΟΕΙΔΟΥΣ



Survival and Hospitalization in Heart Failure 

according to the degree of FMR

AW Asgar et al JACC 2015

❑ It is more common than 

primary MR, 

❑ It is associated with a worse 

prognosis (compounded by 

the underlying 

cardiomyopathy),

❑ and (in contrast to primary 

MR) the benefits of MV 

surgery are uncertain.

FMR is not a primary organic

valve disease but rather is

secondary to continued left

ventricular remodeling



Impact of Mitral Valve Annuloplasty Combined With 

Revascularization in Patients With Functional Ischemic 

Mitral Regurgitation

❑ Mitral valve annuloplasty benefits patients with moderate/severe functional ischemic 

mitral regurgitation who underwent CABG.

Although CABG & MV

annuloplasty reduces

postoperative MR and

improves early symptoms

compared with CABG alone, it

does not improve long-term

functional status or survival in

patients with severe functional

ischemic MR.

T Mihaljevic et al JACC 2007



Indications for mitral valve intervention in 

chronic secondary mitral regurgitation

ESC Guidelines for Valvular Disease 2017

The presence of 

chronic secondary 

mitral regurgitation is 

associated with 

impaired prognosis. 

However, in contrast to 

primary mitral 

regurgitation, there is 

currently no evidence 

that a reduction of 

secondary mitral 

regurgitation 

improves survival



Two-Year Outcomes of Surgical 

Treatment of Moderate Ischemic Mitral 

Regurgitation (I)In a trial comparing CABG alone with CABG plus mitral-valve repair in patients with moderate

ischemic mitral regurgitation

RE Michler et al NEJM 2016



Two-Year Outcomes of Surgical Treatment of 

Moderate Ischemic Mitral Regurgitation (II)

RE Michler et al NEJM 2106

In patients with moderate ischemic mitral

regurgitation undergoing CABG, the addition of

mitral-valve repair:

1. did not lead to significant differences in left

ventricular reverse remodeling at 2 years.

2. Mitral-valve repair provided a more durable

correction of mitral regurgitation,

3. but did not significantly improve survival or

reduce overall adverse events or

readmissions and

4. was associated with an early hazard of

increased neurologic and supraventricular

arrhythmias.

2012                                                                                 2017



ΦΑΡΜΑΚΑ ΠΟΥ 

ΑΝΤΕΝΔΕΙΚΝΥΝΤΑΙ ΣΤΗΝ Κ/Α



Treatments that may 

cause harm in 

patients heart failure 

with reduced EF




