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S—mul de IC constituie una din
cauzele majore de morbiditate,
invalidizare si mortalitate la

copii!ll




Proportii epidemice aIC - Prevalenta de 3 cazuri la 1000 de populatie anual;
Prevalenta IC in Europa -intre 2 si 3 %, cauza a 5% din spitalizari!

in SUA -5 min, Europa - 15 min, Japonia — 2,4 min!

La copii in tarile dezvoltate cauzata in special de MCC si CM primare;

Incidenta CM primare - 0,8 — 1,3 cazuri la 100000 copii 0 — 18 ani, 0 — 1 an de 10 ori
mai frecvent (andrews RE, circulation, 2017); 40% din cazuri conduc la IC, 60% din copii
necesita transplant cardiac!

Incidenta MCC - 8 la 1000 n-n vii, prevalenta 0,8%, iar 1 din 3 copii (15— 25 %)

- dEZVOlté |C' (Kantor PF et al. Heart failure in congenital heart disease. Can J Cardiol, 2013;29:759-67).

Fiecare al 3-lea caz de IC la n-n fara maladie structurala de cord se soldeaza cu
deces, iar in MCC - fiecare al 2-lea (in lipsa trat. adecvat!)
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PRACTICE GUIDELINES

International Society for Heart and Lung Transplantation: Practice
Guidelines for Management of Heart Failure in Children
David Rosetithal, MD, Chait, Maryanne RK. Chtisant, MD, Etik Edens, MD, PhD, Lynn Mahony, MD,

Charles Cantet, MD, Steven Colan, MD, Ahne Dubin, MD, Jacque Lamour, MD, Robett Ross, MD),

Robert Shaddy, MD, Linda Addonizio, MD, Lee Beerman, MD, Stuart Berger, MD, Daniel Bern:
Elizabeth Blume, MDD, Mark Boucek, MD, Paul Checchia, MD, Anne Dipchand, MD,

Jonathan Drummond-Webb, MD, Jay Fricker, MD, Richard Friedman, MD, Sata Hallowell, RN |
Robert Jaquiss, MD, Seema Mital, MD, Elftiede Pahl, MD, Bennett Pearce, MD), Latry Rhodes,
Kathy Rotondo, MD, Paolo Rusconi, MD, Janet Seheel, MD, Tajinder Pal Singh, MDD, and Jeff

INTRODUCTION
The Need for Pediatric Guidelines

Heart failure (HE) in the United States is well recognized
as 4 major public health problem, with over 900,000
hospital admissions annually in the United States, and
greater than 250,000 deaths per year. The great major-
ity of heatt failure occurs in adults. In childten, the
scope of the problem is less well defined, but recent
data from the Pediatric Cardiomyopathy Registry sug-
gest an annual incidence of 1.13 cases of cardiomyop-
athy pet 100,000 childen.' While some of this fepre-
sents asymptomatic disease, the burden of disease
overall is hohetheless quite high, Ih the Pediattic Car-
diomyopathy Registry, the majotity of children with
catdiomyopathy also had HF, with mortality rates of
13.6% at 2 years in dilated forts of cardiomyopathy.

The etiology of heart failure diffets greatly between
children and adults. Children in the Pediattic Cardio-
myopathy Registry had a recoghizable syndrome or
genetic diaghosis in 27% of cases, with an additional
5% of cases due (o myocarditis. Furthermore, a large
percentage of children with end-stage HF (between
25% and 75%, depending upon the age group) hlvc
an undetlying diaghosis of congenital heart diseas
In contrast to adult patients, ischemic heart disease is
rate in children.

There is a large, and rapidly growing literatute ad-
dressing HF treatment fot adult patients, with a much
smaller litetature concerning HF thetapy in children,

little reason to believe that these gui
applicable to children.? Accordingly,
we have attempted to summatize the
and synthesize management guide
with HE. The document that follows
in a conscnsus fashion, with inpi
cardiologists at multiple sites throy
States and Canada.

Levels of Evidence and Strength of Req

Each tecommendation in this docum
tegatd to the level of supporting evi

® Level A recommendations are bag
randomized clinical trials.

* Level B are based upon a single rf
multiple hon-tandomized trials.

o Level C ate based primatily upon
Opihioh.

The level of evidence upon which
is based, differs from the strength of
tioh, A given recommendation mal
tandomized ttials yet still be controv
2 of therapy, which are based solely upy
sus, may be strongly tecommended.

Recommendations in this docum
format of guidelines previously publi
ican College of Cardiology (ACC) ar|
Association (AHA).

ELSEVIER

ISHLT GUIDELINES

ISHLTG

The International Society of Heart and Lung
Transplantation Guidelines for the management of
pediatric heart failure: Executive summary
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These guidelines have been produced 1o bring together
current lations on the evaluation and manage-
ment of pediatric heart filure (HF) and update the previous

g |

g
The writing group was chosen from the hership of the

however, it 15 recognived that the evidence|
the recommendations is Level C due 1o i
children. In some areas, there is such a lack
[ mm\n_ndmm can be made: il |

i, these deficiencies, rescarch wil

Intemational Society for Heart and Lung Transplantation
(ISHLT), the Association of Furopean Pediaine and Con-
genital Candiology (AEPC), and the Pediatric and Congenital
Blectrophysiology  Society (PACES) across  health  cane
disciplines 1o achieve representation of HF practice through-
oul the world, Overall, 90 contributors from 13 counties
acroes 4 continents (Appendin 1) were nmgmd VAT

sdcim Ihl:m Extemal review was underig
tional experts invited from adult advang
candiokogy, and congenital uldl:muﬂ.nu}
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Presentation, Diagnosis, and Medical Management of Heart
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RESUME

The final guidelines were d and
ISHLT Board and Standards & Guidel
endorsed by the AEPC, and those guide]
electrophysiology, by the PACES Exccuti

aspects of HF according o their expertise. A
review of the available published evidence for HF manage-
il was undertaken, The stregth and level of evidence was
wssessed acconding 10 standard practice.” The recommenda-
lions were achieved by consensus with the contritalors;

Roprini requosts: Richand Kirtk, MA, FRCP, FRCPCH, Froomin
Hoapital, Freeman Bd, Newcastle upon Tyne NETON UK. Telephone:
HHI-I213 1499,

il e richanirk €0ndis et

The buckgs fior thes|
iph have been
m. Volume § by the ISHLT.” The abbr|
listed in Appendix 3,

Definition and documentation
recommendation®®

Chairs: Richard Kirk, Anne 1. Dipchand
Rasenthal
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Alte studii analizate

+ Steven E. Lipshultz; James D. Wilkinson: Beta-adrenergic adaptation in idiopathic dilated cardiomyopathy:
differences between children and adults in European Heart Journal (2014) 35, 10-12

* Shelley D. Miyamoto, Brian L. Stauffer, Stephanie Nakano,et. al: Beta-adrenergic adaptation in paediatric
idiopathic dilated cardiomyopathy - in European Heart Journal (2014) 35, 33—-41

* Anna Bauer, Markus Khalil, Monika Liidemann, Dietmar Schranz: Creation of a restrictive atrial
communication in heart failure with preserved and mid-range ejection fraction: effective palliation of left
atrial hypertension and pulmonary congestion in Clinical Research in Cardiology
https://doi.orq/10.1007/s00392-018-1255-x, 2018.

+ Dietmar Schranz, Hakan Akintuerk and Norbert F Voelkel: 'End-stage’ heart failure therapy: potential lessons
from congenital heart disease: from pulmonary artery banding and interatrial communication to parallel
circulation in Heart 2017 103: 262-267 originally published online December 23, 2016.

Navaratnarajah M, Siedlecka U, Ibrahim M, van Doorn C, Soppa G, et al.: Impact of Combined Clenbuterol and
Metoprolol Therapy on Reverse Remodelling during Mechanical Unloading. PLoS ONE 9(9): e92909. (2014)
doi:10.1371/journal.pone.0092909

* Sabine Recla, MD, Blanka Steinbrenner, MD, and Dietmar Schranz, MD: Medical therapy in dilated
cardiomyopathy and pulmonary arterial banding in children in The Journal of Heart and Lung
Transplantation, Vol 32, No 10, October 2013

 Dietmar Schranz, Sabine Recla, Ivan Malcic, Gunter Kerst, Nathalie Mini, Hakan Akintuerk: Pulmonary artery
banding in dilative cardiomyopathy of young children: review and protocol based on the current knowledge
in Translational Pediatrics, Vol 8, No 2 April 2019.

Dietmar Schranz, MD, Stefan Rupp, MD, Matthias Muller, MD, Dorle Schmidt, MD, Anna Bauer, CM: Pulmonary
artery banding in infants and young children with left ventricular dilated cardiomyopathy: A novel
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Alte studii analizate

* Recla S, Schmidt D, Logeswaran T, Esmaeili A, Schranz D. : Pediatric heart failure therapy:
why B1- receptor blocker, tissue ACE-l and mineralocorticoid-receptor- blocker? Trans/
Pediatr 2019;8(2):127-132. doi: 10.21037/ tp.2019.04.08

« Bauer A, Khalil M, Schmidt D, Recla S, Bauer J, Esmaili A, Penford G, Akintuerk H, Schranz
D. Transcatheter left atrial decompression in patients with dilated cardiomyopathy:
bridging to cardiac transplantation or recovery. Cardiology in the Young (2019) page 1 of
8. doi: 10.1017/ 51047951118002433

 Giovanni Fajardo a, Mingming Zhao a, Gerald Berry b, Lee-Jun Wong d, Daria Mochly-
Rosen c, Daniel Bernstein B2-adrenergic receptors mediate cardioprotection through
crosstalk with mitochondrial cell death pathways Journal of Molecular and Cellular
Cardiology 51 (2011) 781-789



Definitie

Sindromul de Insuficienta cardiaca la copii (0 — 18 ani) este
definit prin incapacitatea inimii de a asigura debitul cardiac
sistemic sau pulmonar corespunzator necesitatilor tisulare sau
asigura acest debit in conditiile unor presiuni de umplere crescute.

Kantor et al.
CCS Guidelines for HF in Children

D. Presentation and Detection of HF in Children
Definition

HF in children (aged 0-18 years) can be defined broadly
as the failure of the heart to supply blood to either systemic
or pulmonary circulation at an appropriate rate of flow, or to
receive venous return at an appropriate filling pressure,
resulting in adverse effects on the heart, the circulation, and
the patient. This definition is not different to that applied to
adulc patients. Symptoms of HF in children are superficially

nght. L,eft similar regardless of the underlying etiology, but physical
ventricle ventricle signs might be more specific. Systemic manifestations are
Enlarged mediated by sympathetic and central neurologic pathways,
Septum ventricle activated in response to pulmonary congestion andfor
decreased systemic perfusion.”'” Clinical features of HF
INIMA INSUF'CIENTA unique to children are:
o
SANATOASA CARDIACA

Kantor P F si al. CCS Guidelines for HF in Children, 2013

Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart
Failure. Birmingham: University of Alabama at Birmingham; 2014.



CBUZE'E |C Ia COpii = hEterogene (1. Bressieux-Degueldre, N. Sekarski. Insuffisance cardiaque chez

I'enfant; reconnaotre et diagnostiquer, Vol. 26 No. 1, 2015;

2. Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart Failure. Birmingham, 2014)

Anomalii structurale cardiace

Cord structural ,,normal“

MCC cu supraincarcare de volum,sunt S-D

*Comunicare interventriculara;

*Canal arterial persistent;

*Canal atrio-ventricular;

*Trunchi arterial comun;

*Fereastra Ao-P;

eComunicare interauriculara (foarte rar);

Insuficiente valvulare
Insuficienta valvulara aortica sau mitrala

Cardiomiopatii primare

*CMD idiopatica;

eCardiomiopatia hipertrofica;
*Cardiomiopatia restrictiva;
*Cardiomiopatia aritmogena de VD;
*Cardiomiopatie de non-compactare.

MCC cu supraincarcare de presiune
*Stenoza supra/sub valvulara aortica ;
*Sindromul cordului stg hipoplazic;
*Coarctatia de aorta;

Cardiomiopatii secundare:
*Miocardite;

*Boala Kawasaki;

*Infarctul miocardic;

*Aritmii (tahi/bradiaritmia);
*Anemia, sepsisul;
*Hipotiroidia;

Insuficienta renal3;
*Hipertensiunea arterial3;

*Boli metabolice (Pompe, mitocondriopatia);

*Chimioterapia cu antracicline;
*Distrofia musculara.




Cauzele IC la copii dupa varsta

IC la fat:
TSV, bradicardie severa secundara BAV, anemia severa (hemoliza, transfuzia
feto-materna, anemia indusa de parvovirusul B19, anemia hipoplastica),
regurgitare tricuspida (b. Ebstein)/mitrala (CAVC) severa, miocardita;

IC la nou-nascutul prematur:

Supraincarcare de fluide, PDA, DSV, cord pulmonar (displazia
bronhopulmonara), hipertensiune, miocardite, cardiomiopatie
genetica/metabolica;

IC la nou — nascut la termen:

IC in prima zi de viata:

Asfixie, hipoglicemie, hipocalcemie, sepsis, insuficienta tricuspida;

IC in prima saptamana de viata:

MCC cu circulatie pulmonara dependenta de canal,
MCC cu mixing mare (VU, TAC);

MCC cu debit sistemic dependent de canal,

CAP la prematur;

Malformatiile arterio-venoase (vena Galen, hepatica);
Cardiomiopatia genetica/metabolica;




Cauzele IC la copii dupa varsta

IC la sugar — copil mic:
Suntul cardiac stanga-dreapta (Defectul de sept ventricular);
Hemangiomul (malformatiile arterio-venoase);
Anomaliile arterei coronare stangi;
Cardiomiopatie genetica/metabolica;
Hipertensiune acuta (sindromul hemolitico-uremic);
Maladia Kawasaki;
Miocarditele;
TSV;
Canalul arterial persistent,
ALCAPA;
IC la copil- adolescent:
MCC + factor precipitant (regurgitare valvulara, endocardita, miocardita, anemie, sunt BT, etc)
Stenoza aortica/pulmonara
Boli cardiace dobandite
Tirotoxicoza;
Hemocromatoza-hemosideroza;
Terapia cancerului (radiatia, doxorubucina;
Anemia Sickle;
Endocarditele;
Cordul pulmonar (Fibroza chistica);
Miocardita.




Criterii de definire, gradarea severitatii
SiStemUI de CIaSificare NYHA/ROSS ( Kirk R, Dipchand Al, Rosenthal DN.

ISHLT Guidelines for the Management of Pediatric Heart Failure.

Birmingham: University of Alabama at Birmingham; 2014)

Clasa
functio
nala

Interpretare

Asimptomatic

Tahipnee moderata sau diaforeza pe
parcursul alaptarii. Dispnee la efort
la copilul mai mare

Tahipnee marcata sau diaforeza pe
parcursul alaptarii; alaptare
prelungita sau intirzierea cresterii
datorate ICC. Dispnee intensa la
efort la copilul mai mare

IV

Tahipnee, tiraj, dispnee, diaforeza in
repaus

Table 1 Heart Failure Severity Classifications
Class NYHA Ross
I No limitations of physical No limitations or symptoms
activity
IT  May experience fatigue, Mild tachypnea or
palpitations, dyspnea, or  diaphoresis with feeding
angina during moderate
exercise but not during
rest
III  Symptoms with minimal  Infants with growth failure
exertion that interfere and marked tachypnea or
with normal daily activity  diaphoresis with
feedings, older children
with marked dyspnea on
exertion
IV Unable to carry out any Symptoms at rest such as

physical activity because
they typically have
symptoms of HF at rest
that worsens with any
exertion

tachypnea, retractions,
grunting, or diaphoresis

Level of Evidence C




Stadiile IC la copil

(ACC/AHA, Sharon, Ghidul American, 2010)

Stadiile Interpretare

A Pt cu risc crescut catre IC , dar cu functie cardiaca normala,
fara probe de supraincarcare de volum a cavitatilor. Ex:
expunere anterioara la agenti cardiotoxici, istoric familial de
CMD, VU, TVM - L.

B Pt cu morfologie si functie cardiaca anormala, fara semne in
trecut sau prezent de IC: IVAo cu VS dilatat, istoric de
antracicline cu descresterea functiei sistolice a VS

C Pt cu maladie cardiaca structurala sau functionala de baza si
simptome de IC in trecut sau prezent.

D Pt cu IC in stadiul final ce necesita infuzie continua cu agenti
inotropi, suport mecanic circulator, transplant cardiac sau
ingrigire spitaliceasca.




Updatarile ulterioare, 2014 - ultima clasificatie a
IC simplificata

IC FE redusa - insuficienta cardiaca cu diminuarea fractiei de
ejectie (disfunctie sistolica);

IC FE pastrata (disfunctie diastolica).

Systolic Heart Failure

IC acuta decompensata

Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart Failure.
Birmingham: University of Alabama at Birmingham; 2014.



Fiziopatologie, diferita fata de adult — proliferarea cardiomiocitului
este unica in IC pediatrica si reglarea slaba a B1 si f2 AR (la adulti -

fara diferente in reglarea expresiei f 2 AR )
(E. Madriago, M. Silberbach, Heart Failure in infants and children, Pediatrics in Review, Vol. 31, No.1, 2010)

+
[ l Debit cardiac ] =

+
T4

4 Peptid natriuretic atrial/Peptid natriuretic

A Tonus simpatic
cerebral

A Angiotensina
Mineralocorticoizi

Inflamatia_/casexia TIGF-I (insulin like growth factor 1)

~

)\
! + (t_Ea.CLQLd.E_QLESI.eLE—

{ Remodelare cardiaca }
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Myocardial dysfunction




Abilitate pentru regenerarea miocardului si
0 sansa pt proliferarea miocardului la copil
- Regenerare in loc de HTX!

Giovanni Fajardo a, Mingming Zhao a, Gerald Berry b, Lee-Jun Wong d, Daria Mochly-Rosen c, Daniel Bernstein 2-
adrenergic receptors mediate cardioprotection through crosstalk with mitochondrial cell death pathways Journal
of Molecular and Cellular Cardiology 51 (2011) 781-789



Mecanisme compensatorii

Raspuns

Termen scurt

Termen lung

Retentia de apa si sodiu

Crestere presarcina

Hiperhidratare
Edeme, anasarca

Vasoconstrictie

Mentinerea presiunii de

Crestere postsarcina

perfuzie organelor vitale Cresterea consumului
energetic miocardic
Stimulare simpatica Tahicardie Risc de aritmii
Cresterea debitului | Cresterea consumului de
cardiac oxigen miocardic
Modificari celulare Cresterea calciului | Apoptoza
intracelular Fibrozi

Hipertrofia miocitelor




Simptomele

caracteristice

ale

IC la copii

(Bressieux-Degueldre, Nicole Sekarski. Insuffisance cardiaque chez I'enfant; reconnaotre et diagnostiquer, Vol. 26

No. 1, 2015)

Nou-nascutii si sugarii

Copii mai mari si

adolescentii

Frecvent intilnite

Tahipnee

Dificultati in alimentatie
(reflux, vome, inapetenta)
Diaforeza

Paloare

Fatigabilitate
Intoleranta la efort
Dispnee

Ortopnee

Durere abdominala
Greturi

Vome

Mai putin frecvente

Cianoza

Palpitatii

Sincope

Edem facial

Edeme dependente
Ascita

Palpitatii

Durere toracica
Edeme dependente
Ascita



Modelele de prezentare recunoscute in insuficienta cardiaca
acuta decompensata

2. Ponikowski P. ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure, 2016
3. Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart Failure. Birmingham: University of Alabama at Birmingham;

2014)

1. Exista congestie?

Nu Da
Nu Cald si uscat | Cald si umed
A B * HTA sau tahicardie
2. Exista perfuzie cu . .mlc;ora.rea
szuts ? presiunei pulsului
Scazuta : * extremitati reci
D C e constiinta  redusa
sau irascibil
Da Rece si uscat | Rece si umed
e hepatomegalie
e tahipnee
e ortopnee

¢ facial / edem dependente
e ascita



Metode obligatorii de diagnostic .. e secic s s conics, 2016

2. Kantor P F si al. CCS Guidelines for HF in Children, 2013; 3. Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management

of Pediatric Heart Failure. Birmingham: University of Alabama at Birmingham; 2014) )

Teste functionale si
interventionale

ECG

Rx-grafia torace + ICT
Ecocardiografia
Doppler-EcoCG

RMN/CT (in situatii speciale)

Cateterizm cardiac (nivelul dovezii ¢)

se suspecteaza o rezistenta pulmonara crescuta si
reversibilitatea HTP la pacientii cu MCCssi IC.

Level of Evidence B

RECOMMENDATION

E2. Assessment of electrolytes (Nat, K, CI—, Ca?h),

glucose, acid-base status, urea and creatinine, hepatic
transaminases, thyroid hormone levels, and
a complete blood count should be performed ar initial
presentation of HF and repeated as needed to assess
ongoing clinical status (Strong Recommendation,
Low-Quality Evidence).

Teste de laborator
Hemograma (anemia)

Nivelul de electroliti (Na+,
K+, Cl-, Ca2+)

Glicemia

Uree, creatinina
NT-proBNP, BNP (C llb)
ASAT, ALAT B
EAB

CK, fr. MB, troponine

INR, ind. protrombinic
Proteina C- reactiva
Urograma




Table 3 Laboratory test in heart failure.

Test

Rationale

Complete blood count

Electrolytes

Renal function tests
Liver function tests

Natriuretic peptides

(NT-proBNP/BNP)
CPK-MB, troponinland T
Lactate

Thyroid f .
Arterial blood gas

Useful to assess anemia, which may cause or aggravate heart failure.
Leukocytosis may result from stress or signal an underlying infection.
Hyponatremia reflects an expansion of extracellular fluid volume in the setting of
a normal total body sodium.

Hypokalemia and hypochloremia can be the result of prolonged administration of
diuretics.

Hyperkalemia can be the result of impaired renal perfusion and marked
reductions in glomerular filtration rate or from intracellular potassium release due
to impaired tissue perfusion.

Elevated BUN and BUN/creatinine ratio are seen in decompensated heart failure.
Congestive hepatomegaly is often associated with impaired hepatic function,
which is characterized by elevation of AST, ALT, LDH, and other liver enzymes.
Hyperbilirubinemia (both direct and indirect) is related to acute hepatic venous
congestion and is common with severe right heart failure.

Elevated ALP, and prolongation of the PTT time can be seen.

In children with long-standing heart failure and poor nutritional status,
hypoalbuminemia results from hepatic synthesis impairment.

Natriuretic peptides levels correlate closely with the NYHA/Ross classification of
heart failure and with ventricular filling pressures.

Useful if the clinical scenario is suggestive of an ischemic process or myocarditis
Elevated lactate is seen in patients with decompensated heart failure as a result
of decreased tissue perfusion and/or decreased metabolism due to secondary
liver dysfunction and can be a useful serologic marker for monitoring response to
therapeutic interventions.

Both severe hyper or hypothyroidism can cause heart failure.

Usually reveal mild hypoxemia in patients who have mild-to-moderate heart
failure.

Severe heart failure often leads to severe hypoxemia, or even hypoxia.
Hypocapnia occurs in the early stages of pulmonary edema because of V/Q
mismatch, progressing to hypercapnia and respiratory acidosis, related to
decreased vital capacity and poor ventilation.

ALT = alanine aminotransferase; AST = aspartate aminotransferase; BNP = B-type natriuretic peptide; BUN = blood urea
nitrogen; CPK-MB = creatine phosphokinase; LDH = lactic dehydrogenase; NT-proBNP = N-terminal proBNP; PTT = prothrombin time;

V/Q = ventilation/perfusion.

Joseph W. Rossano, MD, and Robert E. Shaddy, Heart Failure in Children: Etiology and Treatment, 2014.



Biomarkerii in IC

Ponikowski P. ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure, 2016
Kantor P F si al. CCS Guidelines for HF in Children, 2013, 3. Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of
Pediatric Heart Failure. Birmingham: University of Alabama at Birmingham; 2014)

Pentru diagnosticul IC si urmarirea evolutiei:

* BNP/NTpro BNP (marker adjuvant pentru stabilirea diagnosticului, raspunsul la
tratament, evolutie si prognostic) crescut = 100/300 pg/ml sugereaza
prognostic mai rezervat; > 400 pg/ml sugereaza IC cronica. Utilitatea lui in

pediatrie nu a fost inca confirmata ca la adulti; (Cl lib) o Edence B
* Proteina C reactiva — marker de inflamatie;

* TNF-alfa, interleukinele — markeri de inflamatie, reduce relaxarea endoteliala
indusa de oxidul nitric;

* Troponina serica — crescuta in conditii care asociaza ischemie miocardica
(Kawasaki, infarct miocardic), CM, miocardita acuta;

* Arginin vasopressina, Epinephrina, Norepinephrina;
e Enzime cardiace — CK-MB, LDH (optional).

RECOMMENDATION
E9. BNP or NT-proBNP levels are useful in dis-

tinguishing HF from respiratory or other noncardiac
disease and should be used as a confirmatory test in
the acute evaluation of pediatric HF (Strong
Recommendation, Moderate-Quality Evidence).




Biomarkerii in IC

NEUROHORMONAL
ACTIVATION

RENAL DISFUNCTION

MYOCARDIAL STRESS

Ponikowski P. ESC Guidelines for the diagnosis and treatment of acute and

{}

<

s

OXIDATIVE STRESS

MATRIX REMODELING

MYOCITE INJURY

INFLAMMATION
PCR

chronic heart failure, 2016

Kantor P F si al. CCS Guidelines for HF in Children, 2013, 3. Kirk R, Dipchand Al,
Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart Failure.
Birmingham: University of Alabama at Birmingham; 2014)

Conceptul
regenerarii
miocardului -
specific doar
virstei
pediatrice!!!




Modalitati de evaluare
imagistica

Table 2 Comparison of Imaging Modalities

Modality

Advantages

Limitatiomns

Use in pediatric HF

Echocardiography  First-line technigue for all patients in

M-mode

3-D EF

Blood Doppler
vechnigues
{MPL, dP/dt,
5D ratia)

ToI

Strain c

Steady-state free
precession

Phase contrast

MR tagging

Late gadolinium

Angiography

Cardiac €T

acuteichronic HF; anatomic
functional assessment possible
High temporal resolution

Normal pediatric values available

As t of 2-D ar
identificati

of structural di

Good parameter for global performance

Can be calculated in patients with
regional dysfunction
Mo geometric assumplions

Geometry-independent

High temporal resolution
Geometry-independent

High temporal resolution

Ouantification of regional function
Geometry-inde pendent

Images myscardial mechanics

Not bmited by imaging windows, no
radiation, good for imaging
extracandiac stnactures, flow
quantification, tisswe characterization
{fibrosis imaging)

Chimical reference bechnigque for
quantification of LV and BV volumes
+ mass

Reference techmique fior guantifying
fows

Allows quantifying myocardial
mechanics

Identification of regional fibrosis

Detection of extracardiac abnormalities

Nat limvited by imaging windows; high
resalution, allows studying spatial
relationships between cardiovascular
structures and the airway, anesthesia
aften not requined

Limited by acoustic windows

Orily works i global remodeling,
dysfunchion

Mot valid if paradoxical septal
maotion
Dependent on acoustic windows

Geometrical assumplions
Load dependency

Highly dependent on acoustic
windows

Lower temporal resolution

WVariability of measuring time
intervals

Mo spatial information
Load dependency of different indices
Angle-dependent

Limited information on its use in
children

Load dependency

Software dependency and
differences between vendors

Load dependency

Limited normal data

Acoessibility, requirement for
general anesthesia, cost, not
compalible with many desices
(pacemaker, assist dewices)

Lower temporal resolution
(ECG-gated)

Lower temporal resolution than
Doppler techniques

Difficult post-processing: lower
frames rates compared with
echocardiography

Limited spatial resolution, only
detects regional fibrosis

Spatial resolution is less good than
cardiac CT {coronary imaging)

Exposure to radiation, limited
functional information, no flow
quantification, comonary imaging
influenced by high heart rabes

First-tine technique in the assessment
of HF

Serial measurement of LV dimensions,
wall thidoness, and fractional
shaortening

Identification of structural discase as
cause for HF

Recommended technigue for
assessment of LY performance

Emergent techmigue replacing 2-D EF

Limited use in heart faillure patients

Assessment of longitudinal function,
early detection of dysfunction,
assessment of diastolic funckion

Dyssynchrony detection

Emergent technigue

i — T 5
g -

Limited use in HF patients;
quantification of BV function,
patients with limited acoustic
windows, fibrosis detection

Mainly calculation of volumes and EF

Caboulation of €0, guantification of
valwe requngitation

Limited clinical wse in heart failure
patients, Reseanch ool

Clinvical wse still uncertain; possible
prognaostic valee in HCM, detection
af EFE in DCM or obstructive lesions

Can be used to detect extracardiac
abnormalities causing heart failure
{arch, cononary anomalies)

Mainly used for coronary anery
imaging if uncertain abouwt
coronary artery origins on
echocardiography: imited role in

Follow-up

E -

fior tee abls

-

wsed fm Table # ame provided in Appendix 3.




Recomandari - EcoCG

Kantor P F si al. CCS Guidelines for HF in Children, 2013, 3. Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of
Pediatric Heart Failure. Birmingham: University of Alabama at Birmingham; 2014) )

Ecocardiografie transtoracica— pentru diagnosticul cauzei:

Tipul de MCC (cu atentie la a. coronare); Evaluarea aspectului miocardial pentru paternul fenotipic
de CMV;

(% .

Parametrii functiei sistolice a VS - FE, FS; Dimensiunea sistolica si end diastolica a VS, scorul Z;

I

Determinarea prezentei regurgitarii mitrale; Evaluarea cantitativa si calitativa a ftiei VD si presiunii
in VD; Evaluarea ftiei diastolice a VS; (Cl [la) | Level of Evidence B | [Level of Evidence C |

Excluderea trombilor intracardiaci.

Pts cu DV necesita EcoCG screening, chiar si in absenta simptomelor.

v

Toti pts cu IC necesita periodic EcoCG follow-up pentru evaluarea raspunsului la tratamentul
medical si a DV, sau in cazul modificarilor clinice.

Class 1

1. Measurement of LV dimensions and LV wall thickness is

2. Although measured and reported, the value of blood pool

1.

an essential part of every echocardiographic functional
LV assessment in patients with HF. The recent American
Society of Echocardiography pediatric recommendations
propose the use 2-D imaging instead of M-mode, but this
was not based on actual data proving its clinical
superiority. Normal values are more readily awvailable
for M-mode measurements. Level of Evidence B

. LV remodeling should be monitored during serial follow-up.

This consists of measuring cavity dimensions, wall thickness,
and where chinically relevant, LV mass. Level of Evidence B

. For patients with HF, assessing LV function by

calculating LVEF based on a well-standardized 2-D
method (biplane Simpson’s or area-length method)
should be undertaken. Level of Evidence B

Class Ila
1.

Fractional shortening can be used for sequential assess-
ment of LV function, although caution is required in
patients with abnormal or paradoxical septal motion.
Level of Evidence C

LVEEF is load-dependent. The use of methods correcting
for afterload have been proposed that do not improve
diagnostic accuracy and predictive value. Level of
Evidence C

Doppler parameters, such as dP/dt, myocardial perform-
ance index, and the ratio of systolic-to-diastolic duration, in
the assessment of L'V systolic function in pediatric patients
with HF is probably limited. (Problems with reliability of
measuring time intervals. loading, and heart rate depend-
ency of the methods, and their uncertain prognostic value,
all limit their clinical use.) Level of Evidence C

. Although measured and reported, the role of tissue

Doppler imaging (TDI) and strain imaging in pediatric
patients with HF is still uncertain. Pulsed TDI at the
annulus has the benefit of published normal ranges and
may assist in the ecarly detection of myocardial
dysfunction. Apart from the potential additional predic-
tive information, its use in the description of mechanical
dyssynchrony and identification of candidates for CRT
seems to be important but requires further investigation.
Level of Evidence C

Echo diastolic function®’

Class ITa

2. No recommendations can be made about the use of
automated 2-D methods or 3-D echocardiography. These 1. Diastolic function, including mitral inflow patterns,
are emerging techniques for EF calculation that still mitral annular TDI, and pulmonary venous Doppler flow
need further validation in pediatric HF. Level of Evidence C pattens should be assessed by echocardiography in
children with HF. The tracings should be interpreted to
Class 1Tb define the type of diastolic abnormality (relaxation

abnormality, reduced compliance, restrictive filling) as well
as to attempt to diagnose the presence of elevated filling
pressure (Table 3 summarizes typical changes in progres-
sive LV diastolic dysfunction). Level of Evidence C




Functia sistolica/diastolica VS/VD dimensiuni (indici), ind. derivati din
Doppler, ind. stress-velociate, TDI, strain rate, ind. Tei VD/VS, dP/dt,

propagare fluxului in Doppler color, 3D

- LVPWs : LV Diastolic Assessment

- LVIDs

- iVSs

- LVPWd

- LVIDd

- IVSd
EDV (MM-Teich) 62 mi
IVS/ILVPW (MM) TE:
IVS % (MM) 11 %
ESV (MM-Teich) 25 mlit—=
FS (MM-Teich) 3Z%
EF (MM-Teich) 60 %
LVPW % (MM) 43 Y%

RV Diastolic Assessment

AR Y ETWS RN

y* o\/.‘t o\,yl

a

@ Lab50 ICSDOSMsiC
[ANDONI, SERGIU, By, M, 22 JUL 2009 11:22
B P G 40% Pw F 2.5 MHz G ©1%
TEI D 15 _cm PRF 11.1kHz
PRC 10-3-L PRS A PRC 6-1
PST+22 PST 2
SV 4- 32mm  © + 5° WF 300 Hz

PRESET 1 PA230
i1 14.8 cm/s
i

0.1 mmHg
2 418 ms
3 316 ms

O XM+




Recomandari - RMN cardiac

(Kantor P F si al. CCS Guidelines for HF in Children, 2013, Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of
Pediatric Heart Failure. Birmingham: University of Alabama at Birmingham; 2014)

* RMN cardiac completeaza diagnosticul clinic al Miocarditelor si
poate aduce informatii suplimentare in cazul CMP, suspectie de
rezistenta pulmonara crescuta, IC cu debut inexiplicabil, asociata
cu dereglari hemodinamice, dereglari de ritm (ci i, Nivel de evidenta C).

Cardiac MRI**—**

Class IIb

1. Cardiac MRI can be used to assess LV function in
children. Use can be limited due to the requirement for
general anesthesia in younger children, the presence of
arrhythmia, and the availability and cost associated with
cardiac MRI. Level of Evidence C

2. Balanced steady-state-free precession cine analysis has
become the reference standard for volumetric and myocar-
dial mass assessment of the LV. Where feasible, it should be
used to assess children with HF. However, accuracy depends
on standardization of analysis protocol and acquisition of
adequate temporal and spatial resolution specific to the
patient’s heart rate and size. Level of Evidence C

RV systolic function®*

Class Ila

1. For the quantitative assessment of RV function by 2-D
echocardiography, it is reasonable to use fractional area
of change from the apical 4-chamber view together with
tricuspid annular planar systolic excursion. Level of
Evidence C

2. TDI assessment of tricuspid annular motion is a useful
technigue for the assessment of RV longitudinal function
and should be added in the quantitative assessment of RV
function. Level of Evidence C

Class ITb

1. Due to methodologic vanability and the load-dependency,
the clinical use of RV myocardial performance index in the
assessment of right HF is limited. Level of Evidence C

2. RV strain analysis of RV longitudinal deformation is an
emerging technique and reguires further validation before
routine use for the assessment of RV function. Level of
Evidence C

MRI RV function™

Class Ila

Assessment of RV size and EF by MRI is considered the
clinical reference for the assessment of RV function in
patients with RV failure. Restricted access, the need for
general anesthesia or sedation in infants and young
children, and costs remain important limitations. Level of|
Evidence C

RV diastolic function

Class IIb

Doppler echocardiography can be used for the assess-
ment of RV diastolic function, although criteria for
grading and assessment of filling pressures are still
poorly validated. Level of Evidence C

RECOMMENDATION

known (Conditional

Quality Evidence).

E16. CMRI might assist in the clinical diagnosis of
myocarditis, and might provide additional infor-
mation in CMs by tissue and scar characterization.
The prognostic value of CMRI findings is not yet

Recommendation,

Low-




Recomandare - Rgr

Kantor P F si al. CCS Guidelines for HF in Children,
2013)

* Radiografia toracica este
indicata drept examinare de |
linie la copiii cu suspectie la IC.

(Recomandare stricta, Probe de Calitate -
Moderate).

* Totusi sensibilitatea si valoarea
predictiva pozitiva a Rgr este
joasa.

e La copiii cu CMD, cardiomegalia

la Rgr toracica are valoare
prognostica.

RECOMMENDATION

El. Chest radiography is indicated as a first-line investi-
gation in children with suspected HF (Strong
Recommendation, Moderate-Quality Evidence).



Reco m a n d 5 ri - ECG (Kantor P F si al. CCS Guidelines for HF in

Children, 2013)

(Recomandare stricta, Probe de Calitate -

ECG standard 12 der este

necesara a fi efectuata pts cu IC

pentru a exclude semnele
maladiei congenitale sau

ischemice, tulburarile de ritm,

smul de pre-excitatie.

Moderate).

RECOMMENDATION

E3.

E4.

ES.

All parients should have 12-lead ECG performed ar
the nme of presentation with HF, o exclude fearures
of congenital or ischemic heart disease, arrhycthmia
andd pre-excitation (Strong, Recommendartion,
Moderate-Quality Evidence).

Holwer/ambulatory ECG monitoring is not indicaved
as a primary diagnostic test in HF, unless HOCM,
arrhythmogenic RV CM, or tachycardia-induced CM
is the suspecred cause (Conditnonal Recommenda-
won, Low-CQuality Evidence).

Holter/fambulatory ECG monitoring might be indi-
cated during chronic follow-up, particularly in higher
arrhythmia risk groups, including patients with
primary restrictive M or HOCM, with tachycardia-
induced CM, or rthose who are rtaking anri-
arrhythmic therapy (Conditional Recommendartion,
Low-Cualicy Evidence).

[ VR

25 mm/sec: 1 cmmV

Holter ECG monitoring nu este indicat drept test
diagnostic primar in IC, cu exceptia — CMH, CM
aritmogena VD, dupa Fontan, swicth atrial,
corectia TVM, urmarire cronica, la pts din gr. de
risc— CMR, CMH etc.

(Recomandare Conditionata, Probe de Calitate - Joasa).

Ambulatory monitoring*?~**

Class [

1. In a pediatric HF patient who presents with palpitations
or syncope, some form of ambulatory monitoring should
be considered to achieve a specific diagnosis and drive
further management decisions. Less frequent symploms
may require use of longer-term event monitors. Level of
Evidence C

Class [la
1. In pediatric HF patients with a high risk of developing
atrial or ventricular arrhythmias or heart block, regular

[

ambulaiory momionng should be considered. This would
include patients after a Fontan palliation, any form of
atrial switch procedure, heterotaxy (isomeric) syndromes,
congenitally comrecied transposition of the great arieres,
or cardiomyopathy (HCM, DCM, RCM, and LVNC).
Level of Evidence C

. In asymptomatic pediatric HF patients, there are no data

to support the timing and frequency of regular ambula-
tory monitoring for arrhythmias; however, intermittent
screening for asymplomatic arrhythmias should be
considered. Level of Evidence C




Algoritmul de diagnostic al IC

(Ponikowski P. 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.)

Pacient cu suspectie la IC

|

EVALUAREA PRDBABILITJE&.TII IC
= Date anamnestice
» Date obective
= ECG

Toate absente

Evaluarea peptidului natriuretic Nu IC incerta

I : Peptid natriuretic
nu este de rutind in practica
P *  NT-proBNPz125pg/mL Presupunem alt

= BNP2 35pg/mL diagnostic
lr Da .
- Normal
Ecocardiografia
k.

IC confirmata (bazata pe toate datele disponibile):
determinam etiologia si tactica de tratament adecvat




Tratamentul IC la copii
* Studii bazate pe dovezi? Putine, practic absente!
* Studii empirice? Prabusite!

* Dar ce cunoastem despre cunostinte in patofiziologie si farmacologie?



Scopul tratamentului in IC:
* Prevenirea IC si tratamentul chirurgical oportun la

copiii cu MCC;
* Prevenirea progresiei IC;
- Mentinerea si ameliorarea calitatii vietii;
* Prevenirea invaliditatii;
* Micsorarea numarului de spitalizari repetate;
* Majorarea duratei de viata;

* Micsorarea mortalitatii.



Masuri generale de tratament

- Repaus la pat, rareori necesar chiar ca repaos strict;
* Pozitia de decubit cu trunchiul ridicat la 30 grade;

- Sedarea copilului anxios, oxigenoterapie (40-50%);

* Aportul caloric — peste 150-160 kcal/kg/zi la sugar;

- Imbogatirea laptelui cu glucide (12-15%) si lipide (5-6%)
pentru obtinerea unei valori calorice de 120kcal/100ml;

* Volumele alimentare mai mici si frecvente sunt mai bine
tolerate de catre sugari;

* Supliment de proteine, vitamine si minerale (fier, calciu);

- Corectarea unor deficite nutritionale specifice: (L-carnitina,
seleniu).



Tratamentul medicamentos la pts cu IC acuta

decompensata

* Furosemidul initial 0,5-2mg/kg/doza i/v si 1-4mg/kg/24h p/o
administrata in 1-4 prize/zi (in terapia cronica), cu monitorizarea riguroasa a
electrolitilor (reduc simptomele, episoadele de acutizare a IC, imbunatatesc

toleranta la efort, influienteaza pozitiv supravietuirea).

* Torasemidul 5 mg la copii >12 ani.

- Monitorizare a TA, nivelului de electroliti, functiei renale!

* La pts cu raspuns limitat la diureticele de ansa pot fi asociate
diureticele Tiazide (Metozalone).

- Antagonistii Vasopressinei

(Tolvaptan, Conivaptan, si al.) reduc

simptomele, nu influienteaza supravietuirea, dar putine dovezi
despre eficacitatea lor in IC pediatrica.

* Nou! Utilizarea cronica a diureticelor este evitata in masura
posibilitatilor! Deficitul de volum intravascular stimuleaza axa

neurohumorala!

* leri? Nu azi!

RECOMMENDATION

F1. A loop diuretic, such as fur
fe i




Tratamentul medicamentos la pts cu IC acuta
decompensata

Terapia inotropa (putine dovezi) — Catecolaminele si Inhibitorii
FDE - 3.

IDEAL - cresterea contractilitatii fara cresterea consumului de oxigen
miocardic; nu modifica RVS, RVP

*Milrinona i.v.: initial 50 mcg /kg/doza; ulterior 0,5 mcg/kg/min;
‘Dobutamina i.V.: doza 2-20 mcg/kg/min in perfuzie endovenoasa;
si doze mici de Epinephrina i.v.: initial 0,01 mcg /kg/min (pinala 1
mcg /kg/min);

‘Sunt indicate la copiii cu IC si DC scazut (perfuzie joasa, extremitati
reci, oligurie), inclusiv la copiii cu disfuctie miocardica dupa
bypassul cardiopulmonar.

‘Milrinona la copii previne sindromul DC diminuat dupa chirurgia
cardiaca. Atentie la pts hipotensivi!

RECOMMENDATION

F2. Children presenting with HF because of reduced
cardiac output with end-organ dysfunction are likely
to benefit from inotropic therapy as a rescue strategy.
In this setting, milrinone, dobutamine, and low dose
cpincphrine have all shown cfhicacy in children
(Strong Recommendation, Low-Quality Evidence).




Drug Treatment of Heart Failure in Children

Table 7 Summary of drug therapy recommendations for acute heart failure

Drug/class Recommendation

Diuretics Initial and ongoing assessment of fluid status should be performed in all patients admitted with acute heart failure (2014:
Class I, LOE C)

First-line therapy for evidence of fluid overload (2014: Class 1, LOE C)

Careful monitoring for side effects, including renal function, electrolytes, and hypotension, should be performed (2014:
Class I, LOE C)

Vasodilators May be used with acute heart failure in absence of hypotension. May be used in combination with diuretics for
symptomatic relief of pulmonary edema (2074: Class T, LOE ©)
Inotropes May be temporarily utilized in patients presenting with cardiogenic shock with poor systemic and end-organ perfusion

(2014: Class 1, LLOE C)
May be temporarily utilized in patients presenting with hypotension with evidence of low cardiac output and compromised
end-organ perfusion (2014: Class I, TOE )y
Choice of agent(s) depends on clinical presentation. Milrinone and/or dobutamine can be used as first-line rescue therapy
with epinephrine playing a role in refractory hypotension and poor end-organ perfusion (2014: Class Ila, LOE C)
Potentially harmful in-absence-of-ehinical-evidence of hypotension, impaired perfusion, low cardiac output, and/or
decreased end-organ perfusion (2014: Class 111, LOE B)
Levosimendan Consider if unresponsive to traditional inotropic therapy (2014: Class IIb, LOE C)
Corticosteroids Consider after evaluation to treat adrenal insufficiency (2014: Class IIb, LOE C)
Anticoagulation Consider prophylactic anticoagulation, especially in-acutecarescitimgamd in presence of indwelling intravascular lines
(2014: Class Ha, LOE C)

Thyroid Evaluation of a critically ill patient’s systemic thyroid homeostasis is reasonable, and thyroid hormone replacement may
replacement be considered if hypothyroidism present (2014: Class Ila, LOE C)

No indication for routine use of thyroid hormone to treat acute heart failure in absence of documented abnormal thyroid
function (2014: Class IIb, LOE C)

Considerthyroidtormone usem the acutely unwell post-cardiac surgery patient (2014: Class IIb, LOE B)
Immunomodulation  No evidence to support routine use of corticosteroids or IVIG in children-with-myocarditis=2014: Class Ilb, LOE C)

IVIG intravenous immune globulin, LOE level of evidence

Alexander D. Husseyl ¢ Robert G. Weintraubl,2, Drug Treatment of Heart Failure in Children: Focus on Recent Recommendations from the
ISHLT Guidelines for the Management of Pediatric Heart. Failure Pediatr Drugs DOI 10.1007/s40272-016-0166-4.



Tratamentul farmacologic IC cronica cu FE redusa (IC

sistolica) la copii

Recla S, Schmidt D, Logeswaran T, Esmaeili A, Schranz D. Pediatric heart failure therapy: why B1- receptor
blocker, tissue ACE-I and mineralocorticoid-receptor- blocker? Trans/ Pediatr 2019,;8(2):127-132. doi:

10.21037/tp.2019.04.08

Trei grupuri de medicamente au
dovada scaderii mortalitatii in
ICC pediatrica!

(nivelul de dovezi A, I-1l)

Inhibitorii tisulari ai Beta 1-
enzimei de conversie a adrenoblocantele
angiotenzinei ll/BRA

Bisoprolol

Lisinopril

Antagonistii
aldosteronei

Spironolacton




IECA —Captopril, Enalapril, Ramipril, Perindoprilul, BRA - Losartan
Momma K. ACE inhibitors in pediatric patients with heart failure. Paediatr Drugs. 2006;8:55—- 69; Kirk R, Rosenthal

DN. ISHLT Guidelines for the Management of Pediatric Heart Failure. Birmingham: University of Alabama at
Birmingham; 2014;

* Tratament de prima linie la toti pts cu IC cronica, simptomatica (Cl, HF Stage C).
* |CC asimptomatica si disfunctie VS (Clla, Stage B) ( Nivel de evidenta B).
* InICC din Distrofia musculara Duchenne, baieti ( Nivel de evidenta B).

* Eficienta IECA si in disfunctia VD, prin majorarea FE VD cu reducerea vol.

diastolic final si a presiunii de umplere la pts cu IC biventriculara (Haddad,
Francois, 2008)

* Nu sunt indicate ICC cu FE p! ( Cl lIb, Nivel de evidenta C).



Dovezi noi

*Lisinopril (ACE - tisular) si nu Captopril (ACE
1 - seric)!
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Schranz et al.

Table 2 Medical therapy (cardiac anti-congestive/anti-remodeling therapy)

Pulmonary artery banding in pediatric DCM

Drugs

Dosages

Comment

Bisoprolol (B)
Lisinopril (L)
Spironolactone (S)

Digoxin

Furosemide

Hydrochlorothiazide

0.05-0.1-0.2 (0.3) mg/kg/d
0.05-0.1-0.2 (0.3) mg/kg/d

1-[2] mg/kg/ED

Saturation dosage 0.01 mg/kg/8 h

Daily dosage: 0.008 mg/kg/d (blood level:
0.5-0.8 nmol/L)

0.5 mg/kg ED if necessary
1-[2] mg/kg ED

Adaption to SAP/HR (avoid diuretics)
Adaption to SAP/fluid status!
Anti-remodeling dosage!

HR-control together with (B)

Not for chronic therapy

If possible, avoid diuretics (D)

HR, heart rate.

Table 3 Supplemental therapy (cardiac anti-congestive/anti-remodeling therapy)

Drugs Dosage Goals

Co-Enzyme Q 10-15 mg/kg/d All DCM-patients
Riboflavin 3-20/mg/d Mitochondriopathy
Carnitin 25-100 mg/kg/d If deficient
Nicotinamid 50 mg/kg/d Mitochondriopathy
Erythropoietin 150 U/kg/3x/wk Goal: Hb 12-14 g/dL

DCM, dilated cardiomyopathy.



B-blocante — experienta utilizarii in ICC pediatrica este modesta,
rezultatele sunt controversate si necesita cercetari suplimentare

 Eficacitatea Metoprololului, Carvedilolului, Bisoprololului la pts simptomatici cu
disfunctia sistolica de VS sistemic, in CMD (Clla, Nivel de evidenta B).

Kirk R, Dipchand Al, Rosenthal DN. ISHLT Guidelines for the Management of Pediatric Heart Failure. Birmingham: University of
Alabama at Birmingham; 2014)

* La pts asimptomatici cu disfunctia sistolica de VS sistemic, in CMD (Clla, Nivel de
evidenta B).

e Studiul CHF-PRO-INFANT, BB in ICC secundara MCC reduce semnif. eliberarea
reninei prin preventia schimbarilor mediate de catre SNS (cucunom g, 2011, Ghiau at, 2009)

Doze:

* Metoprololul succinat: 1-2 mg/kg zi,

* Bisoprololul: 0,04 - 0,1 mg/kg zi,

* Carvedilolul in disfunctie sistolica de VS:

initial 0,1 mg/kg zi (maxim 6,25 mg) 2 ori/zi

intretinere 0,5-1 mg/kg zi



Dovezi noil

*B-blocantele Bisoprolol (B 1) si nu
Carvedilol (B 1+ B 2 + alpha 1)



Antagonistii aldosteronei. Spironolactona

* Recomandate a fi administrate la copiii cu disfuctie sistemica de VS si

functie renala normala, monitoringul f-tiei renale si K seric!
(Cl, Nivel de evidenta C)

* Indicate in retentie hidrosalina,

* Reduc hipervolemia pulmonara, imbunatatind statusul respirator,
* Efecte de preventie a remodelarii cardiace,
* Efect antifibrotic etc.

* Doze: Spironolactona per os: - 1-3 mg/kg/zi in 2-3 prize

* Precautie la utilizarea diureticelor osmotice (amJ kidney Dis 2008; 51: 491-503)

RECOMMENDATION
Edelmann F, et al. Effect of Spir000|aCt0ne on diastolic function and exe 6. Aldosterone antagonist therapy is reasonable in chil-

failure with preserved ejection fraction: the Aldo-DHF randomized controll dren with chronic systolic HF, provided renal func-
ton 18 1|:_H'lT1;|| or ['"]}’ T!lll[ll}r |T|1IJ=[1FL'{1. {.l[l‘iﬂ,‘
monitoring of renal function and serum potassium is
requircd when coadministering aldosterone antagonist
therapy with ACEQ therapy (Conditional Recom-
mendation, Low-CQuality Evidence).




Bisoprolol si Lisinopril sunt utilizate avind o
fnalta specificitate si actiunea de lunga durata
a b-1 blocker si ACE-| tisular respectiv. Aceasta

recomandare este bazata pe specificitate si
eficacitate la copiii, cunostintele fiziologice ale

receptorilor si rezultatele negative a cateva
studii pediatrice in IC — (studii bazate pe
dovezi)



Table 3 Summary of drug therapy recommendations for HFfEF

Drug/class Recommendation

Diuretics Should be used to treat fluid retention associated with ventricular dysfunction to achieve euvolemia (2014: Class
I, LOE C; 2004: Class I, LOE C) [

ACE-1 Recommended (uniess specific contraindication) for the treatment of symptomatic LV dysfunction. Start at low

doses, and up-titrate to a maximum tolerated safe dose (2014: Class I, LOE B: 2004: Class I, LOE B)

Recommended (unless specific contraindication) for the treatment of asymptomatic EV-dysfunction(2644: Class
Ila, LOE B; Class I, LOE B)

Consider for individuals with DMD unless specific contraindication, although the optimal age of institution of
therapy is unclear (2014: Class Ila, LOE B)

Should not be routinely-instituted for-all patients with single ventricle morphology, but could be considered in
specific cases, e.g. valve regurgitation or ventricular dysfunction (2014: Class IIb, LOE B)

B-Blockers Consider in symptomatic children with systemic LV systolic dysfunction, particularly if the systemic ventricle
has a left ventricular morphology. Start as low dose and slowly up-titrate (2014: Class Ila, LOE B)
Consider in asymptomatic children with systemic LV systolic dysfunction. Start as low dose and slowly up-titrate
(2014: Class Ila, LOE B)

Aldosterone receptor Consider in systemic ventricular systolic dysfunction (2014: Class I, LOE C)
antagonists
ARBs Generally reserved for systemic ventricular systolic dysfunction that would benefit from RAAS blockade but are
intolerant of ACE-I. (2014: Class Ila, LOE A; 2004: Class Ila, LOE C)
Digoxin Not recommended with asymptomatic LV dysfunction because no survival benefit seen in adults (2014: Class 1,

LOE C; 2004: Class IIb, LOE C)

Used for symptom relief. Consider doses targeting lower serum digoxin concentrations (e.g., 0.5-0.9 ng/mL).
Dose reductions in patients on carvedilol and amiodarone or those who have or are at risk for renal dysfunction
(2014: Class Ila, LOE C; 2004: Class I, LOE B)

Hydralazine and Isosorbide  Not recom + Class 111,
dinitrate
Antiarrhythmics May be needed in select cases where dysrhythmias persist after normalization of electrolyte disturbances or

metabolic issues (i.e., hyperthyroidism) and the dysrhythmias are poorly tolerated (2014: Class IIb, LOE C)
Should not be used routinely (2014: Class III, LOE C)
Statins Not indicated (2014: Class III, LOE C)

Alexander D. Husseyl * Robert G. Weintraubl1,2, Drug Treatment of Heart Failure in Children: Focus on Recent Recommendations from the
ISHLT Guidelines for the Management of Pediatric Heart. Failure Pediatr Drugs DOI 10.1007/s40272-016-0166-4.



Statins Not indicated (2014: Class III, LOE C)

Renin inhibitors Not recommended (2014: Class III, LOE C)
Anticoagulants Patients with intracardiac thrombus should receive anticoagulation with heparin or warfarin (2014: Class I, LOE
B)

Consider anticoagulation with heparin or warfarin if history of prior thrombus or thromboembolic event with EF
<25 % (FS <15 %) (2014: Class Ila, LOE C)

Recommend anticoagulation with unfractionated heparin, LMW heparin or warfarin if persistent or uncontrolled
paroxysmal atrial fibrillation or flutter (2014: Class Ila, LOE C)

Not recommended if no history of thrombus or thromboembolic event, as insufficient evidence (2014: Class III,
LOE C)

Nesiritide Not recommended for routine use but may be considered in select situations to lower CVP when other
interventions have been unsuccessful (2014: Class IIb, LOE C)

Pulse or chronic inotropic Consider for symptomatic relief in palliative setting (2014: Class Ila, LOE C)

support Not recommended for use other than as a bridge to transplant (2014: Class I1I, LOE C)
Vasopressin receptor Not recommended for routine use (2014: Class I1I, LOE C)
antagonists

ACE-I angiotensin-converting enzyme inhibitors, ARBs angiotensin II receptor blockers, CVP central venous pressure, DMD Duchenne muscular
dystrophy, EF ejection fraction, FS fractional shortening, HFrEF chronic heart failure with reduced ejection fraction, LMW low molecular
weight, LOE level of evidence, LV left ventricle, RAAS renin-angiotensin—aldosterone system

Alexander D. Husseyl * Robert G. Weintraubl1,2, Drug Treatment of Heart Failure in Children: Focus on Recent Recommendations from the
ISHLT Guidelines for the Management of Pediatric Heart. Failure Pediatr Drugs DOI 10.1007/s40272-016-0166-4.



Table 4 Summary of drug therapy recommendations for HFpEF

Drug/class

Recommendation

Diuretics

ACE-I and ARBs

Calcium channel
antagonists

Aldosterone receptor
antagonists

Alexander D. Husseyl ¢ Robert G. Weintraubl,2, Drug Treatment of Heart Failure in Children: Focus on Recent Recommendations from the

Recommended to establish a clinically
euvolemic state (2014: Class I, LOE C;
2004: Class I, LOEC)

Close monitoring of renal function and BP
during initiation and up-titration of diuretic
therapy (2014: Class I, LOE C; 2004: Class

I, LOE C)

Treatment of systemic hypertension is
recommended although no preferred
particular class of medication, diuretics
may be considered (2014: Class Ila, LOE
©)

Not recommended unless additional
indication (e.g., hypertension), with careful
monitoring of hemodynamics and renal
function (2014: Class IIb, LOE C; 2004:
Class 1Ib, LOE C)

Not recommended unless additional
indication (2014: Class 111, LOE C)

Not recommended (2014: Class IlIb, LOE C)

Aldosterone receptor
antagonists

Phosphodiesterase
inhibitors

Digoxin
[notropic support

Pulmonary
vasodilators

Not recommended (2014: Class IIb, LOE C)

Not recommended unless additional
indication (e.g., pulmonary hypertension)
(2014: Class 1lb, LOE C)

Not recommended unless additional
indication (e.g., arthythmia requiring atrial
rate control) (2014: Class III, LOE C)

Intravenous beta agonists (dopamine,
dobutamine and epinephrine) not indicated
(2014: Class 111, LOE C)

Use of prostaglandins and endothelin
receptor antagonists to treat secondary
pulmonary hypertension is not
recommended (2014: Class III, LOE C)

ACE-I angiotensin-converting enzyme inhibitors, ARBs angiotensin 11
receptor blockers, BP blood pressure, HFpEF chronic heart failure
with preserved ejection fraction, LOE level of evidence

ISHLT Guidelines for the Management of Pediatric Heart. Failure Pediatr Drugs DOI 10.1007/s40272-016-0166-4.



Algoritmul terapeutic al Ghidului canadian, 2013
actualmente nu poate servi drept baza regenerarii. «anorrrsi

al. CCS Guidelines for HF in Children, 2013)
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Algorithm for pediatric (age!) heart failure therapy (DCM, HFrEF)

Symptoms
at rest
NO may be YES
FC I-ll FC Il -1 FC Il - IV
HFmrEF L\V-EF <40 LV-EF <35 (despite Inodilator)
LVEDD (z-score >+2) LVEDD >+/-4.5 LVEDD >+4.5
RV function (RV >45%) RV function (RV =40%) RV function (RV >40%)
HR <110
Admit patient Milrinone
YES NO Start B-L-S start B-L-S
Re-assess If diuretics necessary
consider
Re-assess Start B-L-S A; rASD’
re-assess Are symptoms
Improved in 48-72 hrs FC IV

no HTIEl "‘..“ " LU'EF "‘-1'._25

BNP, sndlum )

YES Y age < 5yrs (Inodilator + Catechol)
consider (RV <35%)
Patient dlsch e *e
close re ass:; g Consider
A “SC-therapy”

“fetal” circulation
Schranz 2018 HTx +/= AD




O nOUé abo rdare " Schranz et al. Pulmonary artery banding

PAB-effects on right (RV) and left (LV) ventricle

RV

- Increased RV contractility

- Leftward-shifting of IVS

- Improved RV diastolic inflow
- RV hypertrophy

- RV matrix remodeling

- Reduced LV preload

- Reduced LV-volume

- Re-synchrony

- Increased LV contractility
- LV Co-hypertrophy

- Normalized MVR




Anticoagulante

2.1.11 Anticoagulants

Poor LV systolic function (fractional shortening [FS]
<15 % or EF <25 %) appears to be the most significant
risk factor for thromboembolism in pediatric DCM with a
reported cardiac thrombosis incidence of 6-53 % and
pulmonary or systemic embolism incidence of 1-16 %.

Warfarin use is weighed up against the need for frequent
blood tests and potential risk of major hemorrhage (in-
cluding intracranial bleeding) in a toddler or active child.

Low Molecular Weight (LMW) Heparins (i.e., enoxa-
parin) 1s more easily monitored; however, the need for
subcutaneous administration makes long-term use less
appealing.

Aspirin is commonly used as it is easy to administer and
is presumed to have a less likely risk of major hemorrhage,
but has unproven efficacy in thrombosis prevention with
systolic dysfunction.

On review of the current pediatric literature, the current
ISHLT guidelines suggest the use of warfarin (target
international normalized ratio [INR] 2-3) or LMW heparin
(target anti-Xa 0.5-1) in the setting of DCM and EF
<25 %, restrictive cardiomyopathy, LV non-compaction
cardiomyopathy with poor EF, history of thromboem-
bolism, and presence of intracardiac thrombus. Use of
prophylactic aspirin for those with EF 25-30 % is
recommended.



Introducerea etapizata a terapiei medicale in insuficienta
cardiaca

(Kantor P F si al. CCS Guidelines for HF in Children, 2013)

Semne Simptome usoare Simptome Simptome severe Simptome
ecocardiografice (Clasa Il NYHA / | moderate (Clasa (Clasa IV NYHA / refractare
Nici un simptom Ross) Il NYHA / Ross) Ross)
clinic
(Clasa | NYHA /
Ross)
Etapa 4 Antagonist al aldosteronului
R l 1
Etapa 3 B-blocante ——
Etapa 2 ACE inhibitorid i
Etapal | Puls terapie cu diuretice
| |
A A A
Se iain \Y; ) .
considerare  vasodilatator DISPO%IUU de
spitalizarea inotrop .SU,S!:IHEI’E.
. . Inotrop si
pacientului

mecanic




Noile clase de medicamente in curs de investigare
din trialurile clinice curente

(forma recombinanta de relaxina-2 umana)- utilizata in tratamentul IC
acute, are ca rezultat reducerea deceselor;

(inhibitor selectiv al impulsului electric If din nodul sinusal) —administrata la
pac. cu IC cronica si ritm cardiac crescut, nu afecteaza contractilitatea;

* Peptidele natriuretice tip B

* Antagonistii vasopresinei (conivaptan);

* Antagonistii receptorilor endotelinei (Darusentan, sitaxentan, bosentan, tezosentan);
* Inhibitorii FDE-5 (Sildenafil);

* Levosimendanul (Calcium sensitizing agents);

* Antagonistii aldosteronei (eplerenone);

* Inhibitorii TNF-alfa (Etanercept (Enbrel));

AVIND CA SUPORT MODELUL NEUROHORMONAL AL IC.

* Pharmacogenetica (studierea polimorfismului genelor pt ACE, pt receptorii alfa si beta
adrenergici, receptorii endotelinei);

* Terapia cu celule Stem.



Noi abordari electrofiziologice

Aritmiile sunt o cauza principala a decesului subit la
pacientii cu cardiomiopatie severa si IC (atat dilatativa cat si
hipertrofica). Desi antiaritmicele pot reduce uneori acest risc,
pentru pacientii cu un risc deosebit de mare (maldii asociate
cu un risc ridicat de aritmie ventriculara, pac. care au in
anamneza un episod de “moarte subita ratata”, un defibrilator
cardioverter implantabil poate fi salvator.

Dispozitivul ICD aratd ca un pacemaker Imagine RX torace



CONCLUZII

Cauzele IC la copil sunt multiple (MCC cu supaincarcare de volum, presiune,
Insuficientele valvulare, CM primare si secundare), iar MCC si CMp constituie cele mai
frecvente cauze de IC la copil!

Principalii biomarcheri recunoscuti a fi implicati in fiziopatologia IC cu rol diagnostic,
evolutiv si prognostic sunt: neurohormonali, ai inflamatiei (PCR, TNF-alfa, IL), BNP/NT-
proBNP, stresului oxidativ etc. Noul concept al regenerarii!

Arsenalul farmacoterapeutic curent pentru IC pediatrica este limitat in lipsa dovezilor
medicale puternice.

Considerind ca lipsesc studiile pediatrice bazate pe evidente, indicatia pe durata a f1 AB
receptori specifici in combinatie cu IECA tisulare si antagonistii mineralocorticoizi pot fi
explicate in contextul farmacologic si receptorilor specifici in IC la sugar si copil (Sabine
Recla, 2019). Bisoprolol, Lisinopril si spironolactone sunt utilizate in trat. IC la pts cu
sunt S — D, in CMD, smul HLHS, procedura Hybrid.

Promitator este caracterul paleativ de a crea o comunicatie atriala restrictive pentru a
imbunatati efectiv simptomele a IC, permitind deasemenea in viitor bazele strategiilor
regenerative ( Anna Bauer, 2019).

Bandingul de AP in CMD!
Considerind cresterea, capacitatea proliferative si ...



mmtumesc pentru atentie!



