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Introducing...




Main villain

* Insuficienta cardiaca (IC) - , consecinta a
unor cauze care afecteaza umplerea ventriculara sau ejectia
sangelui...

* 26 milioane de victime...
* principala cauza de spitalizare dupa varsta de 65 ani...

e mortalitate la 5 ani...

With all six stones, | could simply snap my fingers.
They would all cease to exist. | call that mercy.
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Alte cauze

« Cardiomiopatie (non-dilatativa): hipertrofica, restrictiva (amiloidoza,
sarcoidoza)

« Valvulopatii (mitrale, aortice, tricuspide)

Boli cardiace congenitale (defect septal atrial, defect septal ventricular)
Alcool si medicamente (chimioterapie - trastuzumab, imatinib)

Circulatie hiperdinamica (anemie, tireotoxicoza, hemocromatoza, boala Paget)
Insuficienta cardiaca dreapta (infarct de ventricul drept, hipertensiune
pulmonara, embolie pulmonara, bronhopneumopatie obstructiva cronica)

« Aritmii (fibrilatie atriala), bradicardie (bloc atrioventricular complet, boala de
nod sinusal)

« Bolipericardice (pericardita constrictiva, pericardita lichidiana)

* Infectii, ex. miocardita, boald Chagas

m Boala cardiacd ischemica = Cardiomiopatie dilatativa

= Hipertensiune Alte cauze
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TABLE 50.2 Etiology of Chronic Heart Failure

Myocardial Disease

Coronary artery disease
Myocardial infarction*
Myocardial ischemia*

e SSP: HTA, SAo, CMHO, CoAo; Chroni pressure overload

Hypertension*
Obstructive valvular disease*

Chronic volume overload
Regurgitant valvular disease

® SSV: R M , RAO, S h u nt u rl’ FAV’- Intracardiac (left-to-right) shunting

Extracardiac shunting

Nonischemic dilated cardiomyopathy
Familial/genetic disorders
Infiltrative disorders*

e Scaderea eficientei contractile: boli Tgihig dueed e
Viral or other infectious agents

endocrine, boli sistemice, miocardite, boli Disorders of Rate and Rhythm

Chronic bradyarrhythmias

musculare, boala coronariana ischemica, Chronic tachyarthythmias

Pulmonary Heart Disease

Ca rdiOmiOpatii,' Cor pulmonale

Pulmonary vascular disorders
High-output states
Metabolic Disorders

L]

e Scaderea umplerii: (Tahiaritmii, e
Nutritional disorders (beriberi)

Restrictii, Obstructii, Pericardite). Excessive Blood Flow Requirements

Systemic arteriovenous shunting

Chronic anemia

*Indicates conditions that can also lead to heart failure with a preserved ejection fraction.
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CLASIFICARE: AC.DC.SD2
e Acuta vs Cronica

e Decompensata vs
Compensata

e Sistolica vs Diasolica

e Stanga vs Dreapta

e FEVS redusa — usor
diminuata - prezervata

—
CLASIFICARE J

NYHA | —fara limitari, dovada unei disfuntii sistolice.
NYHA Il — limitare moderata, simptome la ef. uzuale.
NYHA Il = limitare importanta, simptome la ef. minime.
NYHA IV — simptome de repaus.

Std. A —la risc (FR), fara modif. structurale sau
simptome.

Std. B — modif. structurale compatibile cu IC, fara
simptome.

Std. C — modif. structurale SI simptome.

Std. D — modif. structurale SI simptome SEVERE.




Presarcina (intoarcerea venoasa)

Postsarcina (rezistenta la iesire)

Inotropismul

Activarea neurohormonala (retentie de Na* si apa)
Remodelarea ventriculara

Homeostazia anormala a calciului

Rolul peptidelor natriuretice

Functia endoteliala

Rolul vasopresinei

| FIZIOPATOLOGIE ]

Retentie de Na+ si apa

Cregterea Cregterea
postsarcinii presarcinii

Cresterea w
FC/contractilitatii

Cresterea lucrului mecanic cardiac
Cardiotoxicitate
directa

e | eziune miocitara

Scaderea debitului
cardiac (insuficienta
cardiaca)

Activare

I e

Activarea sistemului
renina-angiotensina

Fig. 30.54 Raspunsul fiziologic compensator in insuficienta
cardiaca. Activarea cronica a sistemelor renina-angiotensina i

adrenergic determina un ,cerc vicios"” de deteriorare cardiaca, care
exacerbeaza suplimentar raspunsul fiziologic. FC, frecventa cardiaca.




Presarcina ‘
« PVTDVS ‘

* mecanism Frank-Starling

« /] presiunea venoasa

M compensatorie a FC

Postsarcina

Deficit de pompa

 TRVS, RVP

« ¢ DC

* |egea Laplace
« IMVTDVS + dilatare
ventriculara
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Side villains

Neurohormonal

mechanis

Sympathetic

nervous system
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LB-AR responsiveness
TMyocy'(e hypertrophy
TMyocyte necrosis
and apoptosis, fibrosis
INorepinephrine stores
+Sympathetic innervation
TArhythmias
Impaired diastolic,
systolic function

TRenin release

TRAAS activation

TSodium reabsorption
1Response to natriuretic factors

T Vasoconstriction
T Vascular hypertrophy




Cardioregulatory
center

Glossopharyngeal
and vagal afferents
from high-pressure
baroreceptors

Sympathetic
trunk

Sympathetic
ganglion

Bt T T T o T T 1

AVP

Aldosterone

-

nerves

Angiotensin |l
release

Peripheral

vasoconstriction ‘ Solute-free water excretion

‘ Sodium excretion

Unloading of high-pressure baroceptors (green circles) in the
left ventricle, carotid sinus, and aortlc 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 renaI

sympathetic nerves stimulates the release of arainine
vasopressin (AVP) Sympathetic activation aIso causes
neripheral and renal vasoconstriction, as does angiotensin |l.
‘ e of (Ho‘mr er from the adrenal gland and |t also
increases  tubular r reabsorption and  causes
remode of cardlac myocytes AIdosterone also may have

direct cardlac 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.)
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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, , such as atrial natriuretic
peptide (ANP) released by distended atria,

(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

(RAAS), overriding the action of natriuretic peptides
to stimulate
(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.)



Systemic (circulatory) Tissue (local)

Tissue (heart, brain,

Liver W f— k|-::lne-3ar

vasculature)

Angiotensinogen
Tissue renin +
Renal renin cathepsin G +

kallikrein

Angiotensin | Other
Tissue |\ proteases,
Lung ACE ACE e.g.,
chymase

Angiotensin |l
@ rotease
Inactive “Active” fragments:
fragments Ang lll, Ang IV,

¥ Ang 1-7

Angiotensin Il
A
¥

Angiotensin Extracellular

receptors Intracellular

Internalization Gene Regulation

Inactivation ! Angiotensinogen
Cellular Response Ezg"
Contraction _ _
Secretion Angiotensin
A receptor

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 Il independent of the circulating
RAS. Angiotensin |l 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 Il receptors and angiotensin Il receptor antagonists. Pharmacol Rev. 1993,45:205;
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— I /~ Endopeptidases ™\
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Ang lll ——— > Ang |V Small peptide
. fragments
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l ACE
B Ang-(1-5)
B Angiotensin |l degradation pathways. Angiotensin Il 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 Il degradation
include aminopeptidase A to Ang- (2-8), dipeptidyl-
aminopeptidase I-lll 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.

Angiotensin Il

k.

l

AT, Receptor

|

* Vasoconstriction

* Na/H,O
reabsorption

* |[nflammatory
response

* Hypertrophy/
hyperplasia

» Cell proliferation

* Oxidative stress

AT, Receptor

!

* VVasodilation

* Antiinflammation

* Apoptosis

* Anticell
proliferation

* Antioxidative
stress

Angiotensin-(1-7)

l

MAS receptor

)

e Vasodilation

* Diuresis and
natriuresis

» Antihypertrophy

* Antiproliferation

= Antifibrosis

* Stimulation of
bradykinin and
NO release

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

(B, Modified from Batlle D, Wysocki J, Soler MJ, Ranganath K, et al. Angiotensin- converting enzyme 2: enhancing the degradation of angiotensin Il 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.)
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Side villains
Ventricular remodeling

Fig. 30.55 Remodelarea ventriculard. (A) In insuficienta cardiaca ischemica (infarct miocardic). (B) in
insuficien{a cardiacad non-ischemica (ex. in cardiomiopatie).




ﬂ Cadranul 30.22 Tabloul clinic in insuficienta cardiaca

Simptome » Cardiomegalie

» Dispnee de efort « Zgomote cardice lrei i patru
* Ortopnee * Ralun pulmonare subcrepitante
» Dispnee paroxistica nocturna bazale bilateral

« Fatigabilitate » Revarsat pleural

Semne « Edeme periferice gambiere

« Tachicardie * Ascia

* Presiune vencasa jugulara crescutd * Hepatomegalie dureroasa

n Cadranul 30.23 Clasificarea New York Heart Association

Clasa

Clasal

Clasall

Clasa lll

Clasalv

(NYHA) a insuficientei cardiace

Descriere

Fara limitarea activitatii fizice. Activitatea fizica
obignuitd nu determina oboseal3, dispnee sau
palpitati

Limitare ugoara a activitatii fizice. Fara simptome
in repaus, dar la activitatea fizica obignuita apar
oboseala, dispnee, palpitatii

Limitare marcata a activitatii fizice. Fara simptome in

repaus, dar la activitate fizica mai scazuta decat
cea obignuita apar oboseald, dispnee, palpitatii

Simptomele de insuficienta cardiaca apar in repaus
si sunt exacerbate de orice activitate fizica

—
B ATENTIE!
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ﬂ Cadranul 30.21 Modificari fiziopatologice in insuficienta cardiaca

Dilatare ventriculara

Hipertrofie miocitara

Sinteza crescuta de colagen
Alterarea expresiei genei miozinei
Alterarea densitatii adenozintri-
fosfatazei sarcoplasmatice Ca2+
dependente

* Secretie crescuta de peptid
natriuretic atrial

* Retentie de sare si apa

« Stimulare simpatica

* Vasoconstrictie periferica
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CHRONIC HEART




NYHA NYHA | #=mmmmmmmemee—- » NYHA || mmmmmmeeeae > NYHA Il +---+ NYHA IV
classification
% of HF

patients
Compensated

Episode of acute / \
decompensation

Chronically
decompensated

Clinical status

- —— — — —
———
-
-
- —— o ———

-
-

Acu'te:y \/ u Prof. Dr. M. Gheorghiade

decompensated

Disease Progression Death
------- G-17G 1

HF = hean failure; LV = left ventricular; NYHA = New York Heart Associabon. 11. Gheorghsade M, et al. Am J Cardiol. 2005;86:11G-17G; 12. Muntwyter J, et al

Eur Heart J. 2002;23:1801-1836; 13. Ahmed A, et al. J Card Fail. 2008:14:211-213; 14. Gheorghiade M, Pang PS. J Am Coll Cardiol. 2008,53:557-57



ESC GUIDELINES
@ ESC B vpeses Heart jowresd (2027) 42 2599 3726
ELropean SOCREY 4o 10,109 Meurhearsfehat
of Carciology

hab Ja8

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Tabelul 3. Definitia insuficientei cardiace cu fractie de ejectie redusa, fractie de ejectie usor redusa si fractie de
ejectie pastrata

Tipuri de IC IC-FER IC-FEUR IC-FEP
I Simptome + Semne*® Simptome + Semne?® Simptome + Semne®
-
2 2 FEVS <40% FEVS 41-49%" FEVS =50%
w 3 - - Dovezi obiective ale prezentei unor anomalii cardiace structu-
In:: rale si/sau functionale in concordanta cu prezenta disfunctiei
U diastolice a VS /presiuni de umplere crescute ale VS, inclusiv

cresterea nivelelor peptidelor natriuretice

IC = insuficienta cardiaca; |C-FER=insuficienta cardiaca cu fractie de ejectie redusd; IC-FEI=insuficienta cardiaca cu fractie de ejectie usor redusa; IC-FEP=insuficienta cardiaci cu fractie de
ejectie pastrata; VS =ventricul sting; FEVS = fractia de ejectie a ventriculului stang.

*Semnele pot sd nu fie prezente in stadiile incipiente ale IC (in special in IC-FEP) si la pacientii tratati optim.

®Pentru diagnosticul de IC-FEUR, prezenta altor dovezi de boald cardiaca structurala (de exemplu, dimensiunile crescute ale atriului sténg, hipertrofia VS sau disfunctia diastolicd a VS) face ca
acest diagnostic sd fie mai probabil.

“Pentru diagnosticul de IC-FEP, cu cit este mai mare numarul de anomalii prezente, cu atdt este mai mare probabilitatea de IC-FEP.



@ ESC ESC GUIDELINES
Fur e Heart jownsd (2027) 42 3599 - 3726
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2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

l sau daca |C este puternic suspectata
@ sau daca NT-proBNP/BNP nu este disponibil

1 @Esc—

Figura |. Algoritmul de diagnostic pentru insuficienta cardiaca. IC = insuficientd cardiaci; BNP = peptidul natriuretic de tip B;ECG =

IC-FEUR = insuficienta cardiaca cu fractie de ejectie usor redusa; IC-FEP = insuficienta cardiaca cu fracge de ejectie pastracs; IC-FER = msuﬁaenpurd’m:
cu fractie de ejectie redusa; FEVS = fractia de ejectie a ventriculului sting; NT-proBNP = peptidul natriuretic tip pro-B azot-terminal. Rezultatele ecocardio-
grafice anormale sunt descrise mai detaliat in sectiunile respective referitoare la IC-FER (sectiunea 5), IC-FEUR (sectiunea 7) si IC-FEP (sectiunea 8).
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Tabelul 6. Simptome si semne tipice ale insuficientei cardiace

Simptome

Tipice

Dificultati de respiratie (dispnee)

Ortopnee

Dispnee paroxisticd nocturnd

Toleranta redusa la efort

Fatigabilitate, oboseal3, timp crescut de recuperare dupi efort
Umflarea gleznelor

Mai putin tipice

Tuse nocturna

Wheezing

Senzatie de balonare
Pierderea poftei de mancare
Confuzie (mai ales la varstnici)
Depresie

Palpitatii

Ameteala

Sincopa

Bendopnee*

IC = insuficienti cardiaca

Semne
Mai specifice

Presiune venoasa jugulara crescuta
Reflux hepatojugular

Zgomot |l cardiac (galop)

Soc apexian deplasat lateral

Mai putin specifice

Crestere in greutate (>2 kg/saptaimand)
Scadere in greutate (in IC avansatd)
Topirea tesuturilor (casexie)

Suflu cardiac

Edem periferic (glezna, sacral, scrotal)
Raluri crepitante pulmonare

Revarsat pleural

Tahicardie

Puls neregulat

Tahipnee

Respiratia Cheyne-Stokes
Hepatomegalie

Ascitd

Extremitati reci

Oliguria

Presiunea pulsului scazuta

*Acest simptom al insuficientei cardiace avansate corespunde aparitiel dificultitilor de respiratie atunci cind pacientul se apleci in fata ¥

|
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a) TESTE OBLIGATORII
1) Analize de laborator: PE.RITHM.2FV
o Peptide natriuretice: val. predictiva negativa, corelatie cu severitatea, la Cl.Cr sub 50 se considera
200pg/ml limita superioara a normalului;
o Enzime
: uree, Cr, CICr, ESU (grade variabile de IR);
: hNa (restrictie, excretie, dilutie), hK, HK;

O O O O

— anemie (hemodilutie, { Fe, { eritropoetina; Ht* sugereaza BCC;
o) : G, Col, HbA1c;
o Functie hepatica: ciroza cardiaca (1N TGO, TGP, LDH, Brb);
o Factori de coagulare;
o Virusuri;
o VEM — etilism cronic.
2) -: valoare predictiva negativa, ischemie, aritmii; + evaluare post-CRT;
3) .: contur cardiac (ICT), arii pulmonare (hiluri, incarcare), revarsate;
4) _: cauze, FEVS, fct. diastolica, presiuni, fluxuri, TDI, strain, evaluare CRT;




Teste de diagnostic recomandate la toti pacientii cu
suspiciune de ICC

Recomandari Clasa® Nivel®
ECG 12-derivatii C
Ecocardiografia transtoracica C
Radiografia toracica (raze X) C
Teste de sange de rutina pentru comorbiditati,

inclusiv hemoleucograma completa, uree si

electroliti, functia tiroidana, glucoza a jeun C

si HbAlc, lipidele, starea fierului (TSAT si
feritina)

BNP = peptidul natriuretic de tip B; ECG = electrocardiograma; HbAlc = hemoglobina
glicatd; NT-proBNP = peptidul natriuretic tip pro-B N-terminal; TSAT = saturatia trans-
ferinei.

*Clasa de recomandare.

®*Nivel de evidenta.

‘Referintele pentru acest subiect sunt enumerate in sectiunea 4.2.



Tabelul 7. Cauzele concentratiilor crescute al peptidelor natriuretice®%

Insuficienta cardiaca

SCA

Embolia pulmonara

Miocardita

Hipertrofia ventriculara stanga

Cardiomiopatie hipertrofica sau restrictiva
Cardiace Boala cardiaca valvulara

Boala cardiaca congenitala

Tahiaritmii atriale si ventriculare

Contuzia cardiaca

Cardioversie, soc al ICD

Proceduri chirurgicale care implica cordul

Hipertensiunea pulmonara

Varsta avansata

Accidentul vascular cerebral ischemic

Hemoragia subarahnoidiana

Disfunctia renala

Disfunctia hepatica (in principal ciroza hepatica cu ascita)
Non-cardiace Sindromul paraneoplazic

BPOC

Infectii severe (inclusiv pneumonie si sepsis)

Arsuri severe

Anemie

Anomalii metabolice §i hormonale severe (de exemplu, tireotoxicoza, cetoza diabetica)

SCA = sindrom coronarian acut; BPOC = boala pulmonari obstructiva cronica; ICD = cardioverter-defibrilator implantabil.
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b) INVESTIGATII SUPLIMENTARE
a) : dg. initial, urmarie, VO,<14=transplant;
b) Holter EKG: ESV, TV valoare prognostica nefavorabila;
c) : NU de rutina. Tn caz de BCC, El, proteze;
d) RMN: in caz de fereastra deficitara, — fibroze in infarct
(subendocardica, transmural), miocardita (subepi-), CMH (neuniforma), amiloidoza si hemocromatoza (difuza);
distinctia intre trombi si alte mase;
e) : eco, RM, SPECT/PET;
f) Cateterism cardiac: HTAP, HFrEF, monitorizare;

g) : IC acuta severa, fulminanta, neresponsiva la tratament conventional;

h) Coronarografie: suspiciune ischemie,




Introducing...




To be continued...
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