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By the end of the educational experience, 

each student should have achieved the 
goal.

Outcome-based learning!

Disclaimer - bibliography:

+ Braunwald’s Heart Disease 12e

+ Mic tratat de cardiologie, C. Ginghină ed.2

+ Ghidul ESC 2021



Introducing...
...the villains



Main villain
Heart failure

• Insuficiența cardiacă (IC) – sindrom clinic complex, consecință a
unor cauze care afectează umplerea ventriculară sau ejecția 
sângelui... „deficit de pompă!”

• 26 milioane de victime...
• principala cauză de spitalizare după vârsta de 65 ani...

• mortalitate la 5 ani...
...„with a snap” 50%
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ETIOLOGIE

• SSP: HTA, SAo, CMHO, CoAo;

• SSV: RM, RAo, shunturi, FAV;

• Scăderea eficienței contractile: boli

endocrine, boli sistemice, miocardite, boli

musculare, boala coronariană ischemică,

cardiomiopatii;

• Scăderea umplerii: T.R.O.P. (Tahiaritmii,

Restricții, Obstrucții, Pericardite).



CLASIFICARE

NYHA I – fără limitari, dovada unei disfunții sistolice.
NYHA II – limitare moderată, simptome la ef. uzuale.
NYHA III – limitare importantă, simptome la ef. minime.
NYHA IV – simptome de repaus.

Std. A – la risc (FR), fără modif. structurale sau 
simptome.
Std. B – modif. structurale compatibile cu IC, fără 
simptome.
Std. C – modif. structurale ȘI simptome.
Std. D – modif. structurale ȘI simptome SEVERE.

CLASIFICARE:     AC.DC.SD2
• Acută vs Cronică
• Decompensată vs 
Compensată
• Sistolică vs Diasolică
• Stângă vs Dreaptă

• FEVS redusă – ușor 
diminuată - prezervată



FIZIOPATOLOGIE

• Presarcina (întoarcerea venoasă)
• Postsarcina (rezistența la ieșire)
• Inotropismul
• Activarea neurohormonală (retenție de Na+ și apă)
• Remodelarea ventriculară
• Homeostazia anormală a calciului
• Rolul peptidelor natriuretice
• Funcția endotelială
• Rolul vasopresinei



Deficit de pompă

Presarcina
• ↑VTDVS
• mecanism Frank-Starling
• ↑ presiunea venoasă

Postsarcina
• ↑RVS, RVP
• ↓ DC
• legea Laplace
• ↑VTDVS + dilatare 

ventriculară

↑compensatorie a FC



Side villains
Neurohormonal 
mechanisms



Side villains
Neurohormonal 
mechanisms



Unloading of high-pressure baroceptors (green circles) in the 
left ventricle, carotid sinus, and aortic arch generates 
afferent signals that stimulate cardioregulatory centers in the 
brain, resulting in the activation of efferent pathways in the 
sympathetic nervous system. 

The sympathetic nervous system (SNS) appears to be the 
primary integrator of the neurohumoral vasoconstrictor 
response to arterial underfilling. Activation of renal 
sympathetic nerves stimulates the release of arginine 
vasopressin (AVP). Sympathetic activation also causes 
peripheral and renal vasoconstriction, as does angiotensin II.

Angiotensin II constricts blood vessels and stimulates the 
release of aldosterone from the adrenal gland, and it also 
increases tubular sodium reabsorption and causes 
remodeling of cardiac myocytes. Aldosterone also may have 
direct cardiac effects, in addition to increasing the 
reabsorption of sodium and the secretion of potassium (K+) 
and hydrogen (H+) ions in the collecting duct. The black 
arrows designate circulating hormones. 

(Modified from Schrier RW, Abraham WT. Hormones and hemodynamics in heart failure. N Engl J Med. 1999;341:577.)



Compensated and decompensated heart failure (HF), as indicated by the presence or absence of urinary sodium 
retention, together with symptoms and signs of expanded intravascular and extravascular volume

A In compensated HF with mild to moderate reductions in 
renal perfusion, natriuretic peptides, such as atrial natriuretic 
peptide (ANP) released by distended atria, stimulate sodium 
excretion (decreasing reabsorption, minus sign) so that the 
urinary sodium- potassium (Na+/K+) ratio is greater than 1.0. 

B In decompensated HF, moderate to severe reductions in 
renal perfusion activate the renin- angiotensin- aldosterone 
system (RAAS), overriding the action of natriuretic peptides
to stimulate nearly complete urinary sodium reabsorption 
(plus sign), resulting in a urinary sodium- potassium ratio less 
than 1.0.

(From Weber KT. Aldosterone in congestive heart failure. N Engl J Med. 2001;345:1689; and Weber KT, Villareal D. Aldosteron and antialdosterone therapy in congestive 
heart failure. Am J Cardiol 1993;71[suppl 3A]:11A.)



A The systemic and tissue components of the 
renin- angiotensin system (RAS). Several 
tissues, including myocardium, vasculature, 
kidney, and brain, have the capacity to generate 
angiotensin II independent of the circulating 
RAS. Angiotensin II produced at the tissue level 
may play an important role in the 
pathophysiology of heart failure (HF). ACE, 
Angiotensin- converting enzyme; Ang, 
angiotensin

A Modified from Timmermans PB, Wong PC, Chiu AT, et al. Angiotensin II receptors and angiotensin II receptor antagonists. Pharmacol Rev. 1993;45:205;



B Angiotensin II degradation pathways. Angiotensin II is 
degraded by angiotensin- converting enzyme 2 (ACE2) to form 
Ang- (1–7), which subsequently can be degraded by ACE to 
form Ang- (1–5). Other pathways of angiotensin II degradation 
include aminopeptidase A to Ang- (2–8), dipeptidyl- 
aminopeptidase I–III to Ang IV, and neprilysin and various 
peptidases to other small peptide products. Ang- (2–8) and Ang 
IV may also be reversibly interchanged via aminopeptidase N. 

(B, Modified from Batlle D, Wysocki J, Soler MJ, Ranganath K, et al. Angiotensin- converting enzyme 2: enhancing the degradation of angiotensin II as a potential 
therapy for diabetic nephropathy. Kidney Int. 2012;81:520–528; and C, Modified from Iwai M, Horiuchi M. Devil and angel in the renin- angiotensin system. Hypertens 
Res. 2009;32:533–536.)

C Action of angiotensin II type 1 (AT1) and type 2 (AT2) 
receptors and MAS- mediated signaling. NO, Nitric oxide. 







Side villains
Ventricular remodeling



ATENȚIE!

!
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DIAGNOSTIC

TABLOU CLINIC



DIAGNOSTIC

INVESTIGAȚII PARACLINICE

a) TESTE OBLIGATORII

1) Analize de laborator: PE.RITHM.2FV

o Peptide natriuretice: val. predictivă negativă, corelație cu severitatea, la Cl.Cr sub 50 se considera

200pg/ml limita superioară a normalului;

o Enzime

o Renal: uree, Cr, ClCr, ESU (grade variabile de IR);

o Ionogramă: hNa (restricție, excreție, diluție), hK, HK;

o Tiroida

o Hemoleucogramă – anemie (hemodiluție, ↓Fe, ↓eritropoetină; Ht↑ sugerează BCC;

o Metabolism: G, Col, HbA1c;

o Funcție hepatică: ciroză cardiacă (↑TGO, TGP, LDH, Brb);

o Factori de coagulare;

o Virusuri;

o VEM – etilism cronic.

2) EKG: valoare predictivă negativă, ischemie, aritmii; + evaluare post-CRT;

3) RxT: contur cardiac (ICT), arii pulmonare (hiluri, încărcare), revărsate;

4) Ecocardiografia: cauze, FEVS, fcț. diastolică, presiuni, fluxuri, TDI, strain, evaluare CRT;







b) INVESTIGAȚII SUPLIMENTARE

a) T.E. EKG (preferabil cardiopulmonar): dg. inițial, urmărie, VO2<14=transplant;

b) Holter EKG: ESV, TV valoare prognostică nefavorabilă;

c) ETE: NU de rutină. În caz de BCC, EI, proteze;

d) RMN: în caz de fereastră deficitară, „gold standard” pt. structura și funcția cardiacă – fibroze în infarct
(subendocardică, transmural), miocardită (subepi-), CMH (neuniformă), amiloidoză și hemocromatoză (difuză);
distincția între trombi și alte mase;

e) Teste de stres: eco, RM, SPECT/PET;

f) Cateterism cardiac: HTAP, HFrEF, monitorizare;

g) BEM: IC acută severă, fulminantă, neresponsivă la tratament convențional;

h) Coronarografie: suspiciune ischemie, EVALUAREA STANDARD a CMD.

DIAGNOSTIC

INVESTIGAȚII PARACLINICE



Introducing...
...the heroes



To be continued...
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