Supplement
2015

ROMANA DE

——)

0
>
X
=
o]
oy
(o]
@
m

<

-
Y
i

@ )

OMANIAN JOURN
B OF CARDIOLOGYAL

Revista Romana de Cardiologie

Journal of the Romanian Society of Cardiology

Revista Societatii Romane de Cardiologie

ICAANN

MEDIA MED PUBLICIS

www.mediamed.ro



THE ROMANIAN SOCIETY OF CARDIOLOGY BOARD

President:
President elect:
Former president:
Vice-presidents:

Secretary:
Treasurer:
Members:

Gabriel Tatu-Chitoiu
Dragos Vinereanu
Ioan M. Coman
Dan Dobreanu
Bogdan A. Popescu
Antoniu Petris
Daniel Lighezan
Eduard Apetrei
Daniela Bartos
Mircea Cinteza
Radu Ciudin
Ovidiu Chioncel
Ruxandra Christodorescu
Dan Deleanu
Alexandru Deutsch
Gabriela Doros
Daniel Gherasim
Carmen Ginghind
Adriana Iliesiu
Ruxandra Jurcut
Adrian Mereuta
Florin Mitu

Stefan Mot

Mircea I. Popescu
Diana Tint



Editor-in chief

EDITORIAL STAFF

Associate editors

Eduard Apetrei Mihaela Rugind
Ruxandra Jurcut

Deputy Editor Bogdan A. Popescu
Carmen Ginghina Costel Matei
Editors
Radu Céapalneanu
Cezar Macarie
Founding editor
Costin Carp

EDITORIAL BOARD

Serban Balanescu - Bucuresti
Luigi Paolo Badano - Italia

Ion V. Bruckner - Bucuresti
Alexandru Campeanu - Bucuresti
Gheorghe Cerin - Italia

Mircea Cinteza - Bucuresti
Radu Ciudin - Bucuresti

D. V. Cokkinos - Grecia

Ioan Mircea Coman - Bucuresti
G. Andrei Dan - Bucuresti

Dan Deleanu - Bucuresti
Genevieve Derumeaux - Franta
Doina Dimulescu - Bucuresti
Maria Dorobantu - Bucuresti
Stefan losif Dragulescu -
Timisoara

Guy Fontaine - Franta

Alan Fraser - Anglia

Catélina Arsenescu-Georgescu -
Iasi

TECHNICAL INFORMATION

Mihai Gheorghiade - USA
Leonida Gherasim - Bucuresti
Aurel Grosu - Chisindu,

R. Moldova

Assen R. Goudev - Bulgaria
Anthony Heagerty - Marea
Britanie

Alexandru loan - Bucuresti
Dan Dominic Ionescu -
Craiova

Gabriel Kamensky - Slovacia
Andre Keren - Israel

Michel Komajda, Franta
Giuseppe Mancia - Italia
Ioan Manitiu - Sibiu
Athanasios Manolis - Grecia
Martin S. Martin - SUA
Gerald A. Maurer - Austria
Serban Mihaileanu - Franta

Tiberiu Nanea, Bucuresti

Gian Luigi Nicolosi - Italia
Peter Nilsson - Suedia
Nour Olinic - Cluj-Napoca
Fausto Pinto - Portugalia
Calin Pop - Baia Mare
Josep Redon - Spania
Willem J. Remme - Olanda
Michal Tendera - Polonia
Ion Tintoiu - Bucuresti
Panagiotis Vardas - Grecia
Margus Viigimaa - Estonia
Dragos Vinereanu - Bucuresti
Marius Vintila - Bucuresti
Dumitru Zdrenghea -
Cluj-Napoca

Secretary
Mihaela Sédlagean

Responsibility for the contents of the published articles falls entirely on the authors. Opinions, ideas, results of studies published in the Ro-
manian Journal of Cardiology are those of the authors and do not reflect the position and politics of the Romanian Society of Cardiology. No
part of this publication can be reproduced, registered, transmitted under any form or means (electronic, mechanic, photocopied, recorded)
without the previous written permission of the editor.

All rights reserved to the Romanian Society of Cardiology

Contact:

Societatea Romana de Cardiologie

Str. Avrig nr. 63, Sector 2, Bucuresti

Tel./Fax: +40.21.250 01 00, +40.21.250 50 86, +40.21.250 50 87;
E-mail: office@cardioportal.ro




ROMANIAN JOURNAL 1R

ROMANA DE

OF CARDIOLOGY

Revista Romana de Cardiologie

Cuprins / Content

GRUPUL DE LUCRU DE ARITMII, ELECTROFIZIOLOGIE SI DISPOZITIVE IMPLANTABILE

SOCIETATEA
31907014 vO

Sudden Cardiac Death: Epidemiological Burden 1
G.A. Dan

Inherited Cardiac Arrhythmias: Update on the Diagnosis, Genetic Bases

and Actual Therapeutic Measures 2
C. Siliste

Evaluation of Asymptomatic Preexcitation 9
A. Deutsch

Catheter Ablation of Ventricular Arrhythmia in Structural Heart Disease 11

R. Vatasescu

GRUPUL DE LUCRU DE ATEROSCLEROZA $I ATEROTROMBOZA

Atherothrombosis and Novel Oral Anticoagulants - a Therapeutic

Challenge 17
F. Mitu, D.C. Cojocaru
New Insights on Subclinical Atherosclerosis 21

V. Turi, M. lurciuc, F. Mitu

GRUPUL DE LUCRU DE CARDIOLOGIE PREVENTIVA S| RECUPERARE CARDIOVASCULARA

Preventie si recuperare cardiovasculara - ce e nou? 27
D. Pop, D. Zdrenghea, M.I. Popescu

GRUPUL DE LUCRU DE CARDIOLOGIE DE URGENTA

Strategia farmacoinvaziva - o abordare rationala actuala in infarctul de

miocard cu supradenivelare de segment ST 33
G. Tatu-Chitoiu, F. Van de Werf

Noutati in resuscitarea cardio-pulmonara la adult 38
D. Cimpoesu, O. Popa, P. Nedelea, A. Petris

2015 - Noutiti in trombembolismul pulmonar: diagnostic 41
A. Petris, D. Cimpoesu, D. Tint

Noutati in terapiile intensive cardiovasculare 2014-2015 45
C. Pop

Rolul biomarkerilor in diagnosticul precoce al sindromului coronarian

acut 48

D. Tint, A. Petris




ROMANIAN JOURNAL S

ROMANA DE

OF CARDIOLOGY

Revista Romana de Cardiologie

SOCIETATEA
31907014 vO

GRUPUL DE LUCRU DE CARDIOPATIE ISCHEMICA

Progrese in cardiopatia ischemica 52
C. Nicolae, A. Mereuta

GRUPUL DE LUCRU DE ECOCARDIOGRAFIE SI ALTE METODE IMAGISTICE

Invasive Cardiology: the Role of Echocardiography 59

C. Mornos, S. Crisan, A. lonac, D. Cozma

GRUPUL DE LUCRU DE HIPERTENSIUNE ARTERIALA

Update in hipertensiunea arteriala 66
E. Badila, L. Leoveanu, E. Weiss, M. Stancu, M. Hostiuc, D. Bartos, V. Aursulesei

GRUPUL DE LUCRU DE INSUFICIENTA CARDIACA

Concepte noi in insuficienta cardiaca acuta 73
R. Christodorescu, D. Darabantiu, D. Dobreanu, D. Deleanu, G.Tatu-Chitoiu, C. Macarie, D. Vinereanu, O. Chioncel




SOCIETATEA ROMANA
DE CARDIOLOGIE

SOCIETATEA ROMANA DE CARDIOLOGIE
www.cardioportal.ro

Cardiologia aplicata
Programul Societatii Romane de Cardiologie 2014-2017

Cursurile Grupurilor de Lucru
Simpozioane nationale
Simpozioane internationale

AGENDA
- CARDIOLOGULUL

Calendarul evenimentelor medicale
de interes pentru medicii cardiologi.

www.agendacardiologului.ro

Programe de sustinere a activitatii de cercetare a tinerilor cardiologi.

Campania ,, Totul pentru inima ta!” — Aplicatii educative pentru publicul larg
(Autodiagnosticul hipertensiunii arteriale, Infarct — extrema urgenta!)



ROMANA DE,

v

SOCIETATEA.
J190T0IqYD

Romanian Journal of Cardiology | Vol. 25 | Supplement 2015

ARITMII, ELECTROFIZIOLOGIE $1 DISPOZITIVE IMPLANTABILE

Sudden Cardiac Death: Epidemiological Burden

G.A. Dan!

Sudden Cardiac Death (SCD) refers to an expected ra-
pid death or cardiac arrest from a cardiovascular cause
in patients with or without known previous cardiac di-
sease; the event occurs in hospital or outside of the hos-
pital'. SCD represents a huge health and social burden,
accounting for one fifth of all death”. The real estima-
tion of annual incidence of SCD is difficult as it is de-
rived from extrapolation from countries with different
emergency protocols, recording systems and/or autop-
sy rates’. The most relevant figures are based on reports
of the out-of- hospital cardiac arrest and the rates are
higher in Europe (86.4 victims per 100,000 patients/
year) compared with Asia, but lower than in United
States, despite huge regional variations within different
regions. Advances in neuro-cardio-pulmonary resusci-
tation techniques have resulted in significant survival
improvement. However, the survival remains below
10% and is higher when ventricular fibrillation (VF) is
the presenting arrhythmia and VF as the arrhythmia
first found by emergency medical team has declined
in the last years®. Coronary heart disease (CHD) is the
leading cause of SCD, accounting for 75% of cases (less
for women and blacks and less for Asia population).
The next important cause is represented by cardiomyo-
pathies (non-ischemic CMP, hypertrophic, ARVD);

' Department of Cardiology, Colentina Clinical Hospital, "Carol Davila"
University of Medicine and Pharmacy, Bucharest, Romania

this etiology for SCD is more important in Japan. Inhe-
rited arrhythmopathies represent less than 5% of cau-
ses, but again the rate is higher in Japan. Valvular heart
disease (less than 5% of cases) and other causes account
for the remaining percentage. CHD and valvular heart
disease represent the main cause of SCD in elderly po-
pulation, whereas inherited arrhythmia syndromes in-
cline to be more prevalent before 35 years. Some other
etiologies with or without genetic component (non-is-
chemic CMP, hypertrophic CMP, early repolarization
syndromes, Brugada syndrome) may be incident befo-
re or after 35 years®.

Conlflict of interests: none declared.
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Inherited Cardiac Arrhythmias: Update on the Diagnosis,
Genetic Bases and Actual Therapeutic Measures

C. Siliste!?

EARLY REPOLARIZATION SYNDROME

Haissaguerre et al. and Tikkanen et al."* first described
a statistically significant association between early re-
polarization (ER) pattern on the 12 lead ECG and an
increased risk of SCD precipitated by ventricular ta-
chyarrhythmias. Nowadays, these earlier observations
are confirmed by results derived from large cohorts
analysis and it is believed that individuals with ER as-
pect have a relative risk of 1,7 for an arrhythmic death.
While the association is clear, there are still controver-
sies regarding the diagnosis criteria of the ER (in terms
of quantitative measurement of elevation of J point/]
wave and other morphological aspects), as well as cri-
teria for risk stratification and consequently for ICD
implant indications.

Based on present stage of understanding, early repo-
larization syndrome differs from other inherited chan-
nelopathies in several ways:

1. First, only a minority of patients who fulfill the
ECG criteria for ER develop the ER syndrome
(associated clinical arrhythmias). The incidence
of the ER pattern in general population is very
high, in the range of 1-13%, and is even higher
in selected categories as young male athletes. This
high prevalence of ER pattern suggests that both
genetic and structurally factors can contribute
to ER phenotypes. The presence of ER increa-
ses three times the risk of ventricular fibrillation
(VF), but this is still of little (even negligible) cli-
nical importance given its low absolute risk value,
in the range of 11/10000°. There are several phe-
notypic characteristics that can aid in identifying
the high risk asymptomatic subjects, but these are
not powerful enough (in terms of predictive posi-
tive value) to be considered as diagnostic criteria
for ER syndrome. These signs include (but are not
limited to): the transient and marked augmenta-
tion of ] wave amplitude and the shape of the ST
segment (horizontal or down-sloping ST segment

! Department of Cardiology, Emergency University Hospital, Bucharest,
Romania
2 ,Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

2

after the ] wave) — the latter being recognized as
characteristic for distinguishing pathologic ER
from benign ER pattern*.

2. Second, the pattern of inheritance, which is cle-
arly not monogenic, is less well understood. At
present, the genetic substrate is not clearly de-
fined®. ER family studies suggest that the ER pat-
tern might be inherited in the dominant autoso-
mal mode with incomplete penetrance. This inhe-
ritance is less clear for the malignant form of the
ER syndrome’. There are at least six genetic muta-
tions identified in families with idiopathic VF and
ER aspect: KCNJ8, which encodes components of
the ATP-sensitive potassium channel, CACNI1C,
CACNB2B CACNA2D1, which encodes L-type
calcium channels, SCN5A, which encodes the
alpha-subunit of the voltage-gated cardiac sodi-
um channel, and KCND3, which encodes the Ito
channel.

3. Third, the recommendations for ICD implant in
primary prevention are less well individualized,
illustrating the current difficulties in risk stratifica-
tion. Even the term “strong family history”, which
lacks precision, illustrates these difficulties.

The last consensus document has established the
following rules for the diagnosis of the ER syndrome
and ER pattern (Table 1), as well as recommendation
for ICD implant in these patients (Table 2).

CATECHOLAMINERGIC POLYMORPHIC VENTRICULAR
TACHYCARDIA

Catecholaminergic Polymorphic Ventricular Tachycar-
dia (CPVT) is an inherited cardiac arrhythmic syndro-
me with a high degree of lethality. CPVT is characte-
rized by the occurrence of severe ventricular tachyar-
rhythmia in young patients with structurally normal
heart. The mechanism of arrhythmias is linked to im-
paired regulation of intracellular calcium. The disease
typically begins early in childhood, although cases have

¥ Contactaddress:
C. Siliste
E-mail: calin_siliste@yahoo.com
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Table 1. Proposed diagnostic criteria for the ER syndrome?®

ER syndrome is
diagnosed

J-point elevation 21 mm, 22 contiguous inferior
and/or lateral leads of a standard 12-lead ECG in
a patient resuscitated from otherwise unexplained
VF/ polymorphic VT

A CD victim with a negative autopsy and medical
chart review with a previous ECG demonstrating
J-point elevation =1 mm, >2 contiguous inferior
and/or lateral leads of a standard12-lead ECG
J-point elevation >1 mm, >2 contiguous inferior
and/or lateral leads of a standard 12-lead ECG

ER syndrome can be
diagnosed

ER pattern can be
diagnosed

Table 2. ICD implant recommendations in ER syndrome (adapted
from Priori SG et al %)

Class I: ICD recom-
mended

Class IT b: ICD may
be considered

Patients with a diagnosis of ER syndrome who
have survived a cardiac arrest.

Symptomatic family members of ER syndrome
patients, with a history of syncope, in the presen-
ce of ST-segment elevation >1 mm in 2 or more
inferior or lateral leads.

Class II b: ICD may
be considered

Asymptomatic individuals who demonstrate a
high-risk ER ECG pattern (high J-wave ampli-
tude, horizontal/descending ST segment) in the
presence of a strong family history of juvenile
unexplained sudden death with or without a
pathogenic mutation.

Class III: ICD not
recommended

Asymptomatic patients with ER pattern

been reported with later initial presentation and may
be present in a family context of disease or as a de novo
mutation in individuals with no family history. The
prevalence could be as high as 1/10000, but, at present,
the real prevalence is in fact unknown due to the lack of
diagnostic clues like structural heart disease or resting
ECG changes.

The most frequent CPVT genetic mutations affect
the ryanodine receptor 2 gene RyR2 which encodes
a cardiac sarcoplasmic reticulum (SR) Ca** release
channel. This is why RyR2 is called “the major gene” of
CPVT. The related disease is transmitted in an autoso-
mal dominant pattern (CPVT1 type, 65% of probants).
At present, there are over 160 CPVT1-causative RyR2
mutations, the majority of which tend to localize to
three specific clusters/regions of the RyR2 protein®. The
vast majority of RyR2 mutations cause a gain of func-
tion of the RyR2 channels, by enhancing the sensitivity
of the channels to activation by sarcoplasmic reticulum
luminal Ca**, by causing inappropriate termination of
SR Ca** release or by affecting the cytosolic Ca*" regu-
lation of the RyR2 channel6. These mutations lead to
hyper-active or hyper-reactive RyR2 channels which
generate Ca** overload, which constitutes a powerful
stimulant for the hyperactive RyR2 channels to release
Ca?* on their own (that is, in the absence of ICa-L sti-

C. Siliste
Inherited Cardiac Arrhythmias

mulation). When this spontaneous Ca** release occurs
during diastole, Ca?* is rapidly extruded by the Na*/
Ca’" exchanger, generating an inward current (called
early afterdepolarization) and potentially depolarizing
the membrane.

Interestingly, recently it has been demonstrated that
the same arrhythmias in CPVT can be related not only
to hyper-active or hyper-reactive RyR2 channels, but
also to a loss of their function. The mutant RyR2 chan-
nels decrease the peak of Ca** release during systole
and thus impair L-type Ca** channel inactivation (fa-
ulty retroactive Ca** release>action potential feed-
back), gradually overloading the SR. The resultant SR
overload then causes bursts of prolonged Ca?* release,
which activate electrogenic Na*/Ca** exchange activity
during the plateau and descending phases of the AP,
triggering early afterdepolarizations (EADs)’.

The second implicated gene in CPVT syndrome
is the cardiac calsequestrin gene (CASQ?2, in CPVT2
type), the defect being transmitted in autosomal reces-
sive pattern. Calsequestrin is a low-affinity high-capa-
city Ca*" binding protein, located in specialized areas
of the sarcoplasmic reticulum, which plays an essential
role in the regulation of Ca** storage and release and is
also an important regulator of RyR2 channels through
the interaction with triadin and junctin.

CPVT has also been associated with mutations
in KCNJ2 (sometimes called CPVT3 type), triadin
(TRDN), junctin (JCN) calmodulin (CALMI1 and
CALM?2) and NKYRIN-B. Because the mutations in
minor genes are identified in less then 5% of cases, the
presence of other not yet identified loci is then postu-
lated.

Specifically and in contrast to other cardiac chan-
nelopathies, the penetrance and expressivity of CPVT,
particularly CPVT1, appears to be much higher, with
an overall disease penetrance reported to be approxi-
mately 80% and a positive family history of SCD pre-
sent in up to 60% of families demonstrating mutations
in RyR2°. Genotyping has no role on the risk-stratifica-
tion or selection of management strategies in patients
with CPVT?, but according to the latest guideline, bears
a role in establishing the diagnosis.

The first-line therapeutic option for patients with
CPVT is administration of beta-blockers without sym-
pathomimetic activity, nonselective and preferably long
acting (like nadolol), combined with exercise restricti-
on. However, a recent meta-analysis identified 8-year
arrhythmic, near-fatal and fatal event rates of almost
40%, 15% and 6% (mean follow-up: 20 months to 8
years), despite beta-blocker treatment?®.
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An ICD should be considered in CPVT patients
who do not respond to an optimal medical manage-
ment (mainly beta-blockers) and when left cardiac
sympathetic denervation is not possible’. Verapamil
have been reported to be beneficial in some patients,
but the long term effect is not known. In small studies,
flecainide decreased the arrhythmia burden in a sig-
nificant proportion and it is now considered to be the
first choice to be added to beta-blocker, when the effect
of this is not complete.

BRUGADA SYNDROME

The Brugada syndrome (BrS), first described in 1992, is
an autosomal dominant inherited disorder of the elec-
tric cardiac activity. BrS is characterized by coved ele-
vation of the ST segment in the right precordial leads,
associated with a risk of sudden cardiac death, usually
in young adults and less frequently in children. Along
with long QT syndrome, BrS is considered to be one
of the most frequent inherited channelopathies, but
the true prevalence is difficult to estimate because the
pattern is often concealed and is not permanent. The
term “Brugada pattern” was used to describe patients
with ECG characteristic aspect and no other clinical
manifestation, but in the latest guidelines the clinical
data are no longer included in the diagnostic criteria
of BrS. According to the current guideline, BrS is di-
agnosed only on the base of type I ECG morphology
(ST segment elevation >2 mm, >1 right precordial lead,
either spontaneous or after a provocative test with class
I antiarrhythmic drugs). At present, it is considered
that in patients with a type I ECG pattern, the clinical
diagnostic criteria established by HRS/EHRA/HRS Ex-
pert Consensus Statement have limited added value for
diagnosis’.

Most patients are asymptomatic and only a small
number present with palpitations, syncope or SCD.
The cardiac event-rate/year is considered to be 0,5% in
asymptomatic patients, 1,9% in patients with syncope
and 7,7% in survivors of SCD", which is less than the
data from the first series reports''. There is a relatively
high percentage of atrial arrhythmias (in the range of
13 t0 27%) in patients with vs. patients without an indi-
cation for an ICD implant'%.

While symptomatic patients with type I ECG aspect
and a history of VT/VE SCD, syncope or nocturnal
agonic respiration have clearly a high risk for ventri-
cular arrhythmic events, risk stratification indicators in
the asymptomatic persons is still a subject of debate.
There are some clinical variables that indicate an incre-

Romanian Journal of Cardiology, Vol. 25
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ased risk: presence of late potentials on signal averaged
ECG (SAECQG), early repolarization aspect in infero-la-
teral leads, fragmented QRS, T wave amplitude varia-
bility. Other new and promising noninvasive electro-
physiologic parameters are described: decreased QT
variability, early heart rate recovery after exercise test",
augmented ST-elevation in the recovery period', high
daily fluctuation of 12 lead ECG and SAECG parame-
ters'.

Data from recent large registries indicate that the
programmed ventricular stimulation (and inducibility
of VT/VF) has no value in predicting the occurrence
of the spontaneous event'®'!. The family history and
the male gender have a limited value for predicting the
event.

BrS is inherited in an autosomal dominant mode
with variable penetrance and a strong predilection for
male gender. To date, there are 19 genes responsible
for different BrS phenotypes, causing either decrea-
se in inward currents (sodium or calcium) or, on the
contrary, increase in outward currents (potassium).
The most prevalent genetic defect (and with the grea-
test number of variants, 300 described so far) is linked
to the gene SCN5A, which encodes the alpha-subunit
of the voltage-gated cardiac sodium channel. Other
genes are illustrated in Table 3. There is a relations-
hip between genotype (type of SCN5A mutation) and
phenotype. Interestingly, a single mutation in SCN5A
can lead to several phenotypes such as BrS, long-QT-
syndrome type 3, sick sinus syndrome and a variable
degree of conduction disturbance (first degree to com-
plete AV block) known as overlap syndrome.

To date, the only proven effective therapeutic inter-
vention for the prevention of SCD in BrS§ patients is the
ICD, but the rate of appropriate shocks in some series
is quite low (8-15% in 4 years) and the percentage of in-

Table 3. Other genes implicated in BrS

Gene Defect

(CACNA1C, CACNB2b, CAC-
NA2D1)

Calcium channel loss of function of
L-type calcium

current (ICa-L);

Sodium channel $-subunit genes/loss
of function of INa;

SCN1B, SCN3B

glycereol-3 phosphate dehydro-
genase 1-like enzyme (GPD1L)
MOG

KCNE3, KCND3, KCNE5

Affects trafficking of sodium chan-
nels/loss of function of INa;

Transient outward current (Ito) Gain
of function

Other implicated genes SCN10A Navl1.8

HEY2 FGF12 PKP2 RANGFR

SLMAP KCNJ8 ABCC9
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Table 4.1CD implant recommendation in BrS

Class I Symptomatic with SCD or documented VT/VF
Clas ITa Symptomatic with syncope likely caused by VT/VF
Class ITb Asymptomatic with VT/VF inducible at PES

Class III Asymptomatic

appropriate shocks can be high, 20-36% at 2-4 years''.
The annual rate of events is 0,6-1,2%. The indications
for ICD implant are summarized in Table 4.

The role of pacemaker therapy was suggested by the
fact that most of the arrhythmic events can be bra-
dycardic-dependent, but the actual data are provided
only by case reports'. The role of catheter ablation is
not well defined. There are some reports showing good
results with the elimination of monomorphic ventricu-
lar premature beats'”'®. A new approach is intended to
perform a substrate ablation in the region of the RVOT
epicardial aspect. Ablation at sites with late potentials
and fractionated electrograms showed good results in
terms of eliminating the electrical gradient and recur-
rence of clinical arrhythmia®, but the cellular basis for
that effect is a matter of debate, some having demons-
trated that these late potentials are due to repolarizati-
on abnormality and not depolarization®.

Pharmacologic therapy is used as an adjunctive the-
rapy in patients with frequent recurrent arrhythmia.
There are not yet available selective Ito inhibitors. The
only actual drug with such blocking properties is qui-
nidine, which is used as adjunctive therapy to ICD, or
as alternative, when ICD implantation is not either fea-
sible or accepted. There are no data on the value of qui-
nidine treatment in asymptomatic patients, but there is
a prospective registry of empiric quinidine administra-
tion for asymptomatic Brugada syndrome?'. Beta blo-
ckers are ineffective, and Class Ic antiarrhythmic drugs
are contraindicated.

SHORT QT SYNDROME

Short QT syndrome (SQTS) is one of the infrequent in-
herited channelopathies®. In addition to an abnormally
short QT interval, the patients also have shortened

Table 5. Types of SQTs

C. Siliste
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atrial and ventricular refractory periods with increased
risk of atrial fibrillation and ventricular arrhythmias/
sudden cardiac death. SQTS was first described by
Gussack® and today, 15 years later, the number of pa-
tients is still low (in the range of 100) because of the
simple fact that the true incidence is really low.

SQTS is a genetically heterogeneous disease. Mu-
tations in six different genes have been identified and
termed SQT1 to SQT6, according to the chronology of
their description (Table 5).

These defects act by accelerated cellular repolari-
zation, with the result of either an enhanced outward
repolarizing potassium current or a reduced inward
depolarizing calcium current. Interestingly, the 3 po-
tassium channel genes are involved also in the LQTS,
LQTS2 and LQTS7 and the calcium channel mutations
can produce a combined clinical aspect with Brugada
syndrome.

As with other inherited channelopathies, it has been
suggested that the degree of modification (in this case
of shortening) of the action potential in SQTS is not
homogenous, with preferential abbreviation of either
epicardial or endocardial cells as compared with sub-
endocardial M cells, then resulting in tall, positive T
waves on the ECG and an increase in transmural dis-
persion of repolarization®. This phenomenon serves
as substrate for reentry, which is also facilitated by the
shortness of the wavelength as a result of diminished
refractory period.

Identifying a patient with abnormal short QT inter-
val is difficult because there is an overlap between nor-
mal subjects with a short QT interval and affected sub-
jects with a relatively long QT interval. Although the
first reports refers to a drastically short value (QTc 300
ms), which is still now considered clearly pathological
and diagnostic, since then, there have been described
families with the clinical syndrome, but with a lesser
degree of QT shortening, in the range of 300-360 ms.
The value below which the QT interval could be con-
sidered arrhythmogenic, remains unclear. Mostly for
that reason, the diagnostic of SQTS is still controver-

Type Gene (channel), effect First description
SQT 1 KCNH2(IKr) gain of function Brugada 2004
SQT 2 KCNQI1(IKs) gain of function Bellocq 2004
SQT 3 KCNJ2(IK1) gain function Priori 2005
SQT 4 CACNB2b (ICa) loss of function Antzelevitch 2007
SQT 5 CACNA1C(ICa) loss of function Antzelevitch 2007
SQT 6 CACNA2DI1(ICa) loss of function Templin 2011
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Table 6. Proposed diagnostic criteria for SQTS?

1. SQTS is diagnosed in the presence of a QTc <330 ms.

2. SQTS can be diagnosed in the presence of a QTc <360 ms and one or
more of the following:

e a pathogenic mutation

o family history of SQTS

o family history of sudden death at age <40 years

e survival of a VT/ VF episode in the absence of heart disease.

sial. There have been proposed quite sophisticated di-
agnostic criteria®, still used by the investigators today,
but in 2013 a consensus proposed a simplified score
establishing the cutoft value of 330 ms QTc as being di-
agnostic (Table 6).

Of note, because of the well-known limits of the Ba-
zett formula, some researchers use also more sophisti-
cated methods, computer derived, like the Rautaharju
formula: predicted QT interval (QTp) (msec) = 656/
(1+0,01xHR), short QT values being these below two
SAD (in this case 88% of QTp).

Because of the small number of cases studied to date,
clear genotype-phenotype correlations are not availa-
ble, although some preliminary data suggest that such
correlations can be found, as is the case with the most
frequent LQTS™.

The clinical presentation of SQTS is diverse, with dif-
ferent degrees of penetrance (higher for SQTS1 SQTS2
and SQTS3) and a great variability of expression betwe-
en different families and even among members of the
same family. SQTS patient are often symptomatic and
the cardiac arrest was the most frequently reported
symptom (34%) in the most cited series®. In 28% of
patients cardiac arrest was the first clinical presentation
feature®.
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The main therapeutic indications are summarized in
Table 7.

CONGENITAL LONG QT SYNDROME

The term of congenital long QT syndrome (LQTS) is
attributed to a group of genetically transmitted cardi-
ac channelopathies affecting ventricular repolarization
and characterized by a prolonged QT interval on the
surface electrocardiogram and a propensity to ventri-
cular arrhythmias linked to an increased risk of sudden
cardiac death. The characteristic life-threatening cardi-
ac arrhythmia is known as torsades de pointes. LQTS
is one of the most frequent causes of sudden cardiac
death in patients below 20 years old, with an estimated
prevalence of 1:2000 live births. It is a disorder with a
great impact of the genotype on clinic, prognosis and
management, with very effective therapies, which has
declined the mortality for properly treated patients to
around 1% over a 15-year period”.

At present, there are described three major and ten
minor LQTs genes that account for nearly 80% of cases.
In the vast majority, LQTs is inherited as an autoso-
mal-dominant trait (Romano-Ward syndrome, purely
cardiac phenotype) with a minority of cases inherited
in a recessive mode (Jervell-Lange Nielsen syndrome,
characterized by a severe cardiac prognosis and associ-
ated hearing loss). Any of the underlying known muta-
tions as well as other yet unidentified mutations can be
associated to Romano-Ward syndrome. Jerwell Lange
Nielsen syndrome has been described only in LQT1
and LQT5. Sporadic de novo germline mutations may
account for 5% to 10% of all LQT'S cases.

The three major LQTS genes are KCNQI, KCNH2
and SCN5A, which encodes genes for IKs, IKr and INa,

Table7.

VT/VFE Remarks

ICD Secondary prevention: SCD/sustained VT in High probability of inappropriate ICD discharges
patients with SQTS due to oversensing of T wave
Primary prevention: SQT in patients with strong
family history of SCD in association with shor-
tened QT in at least some of the victims

Pharmacologic

SQT1 Quinidine
Dysopiramide (experimental)

SQT2 Class IIT

SQT3

SQT4

SQT5

SQT6

AF

Pharmacologic Quinidine
Propafenone
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accounting for approximately 75% of the genotype-
positive cases. For these variants, some relatively ge-
notype-specific clinical and ECG patterns as well as
therapeutic responses have been described.

Typical clinical genotype-phenotype associations
are: occurrence of arrhythmic events while swimming
or during exertion in patients with LQT1, in associa-
tion with auditory triggers or during the postpartum
period in patients with LQT2 and during periods of
sleep/rest in patients with LQT3. Typical ECG features
include: for LQT1 the broad-based and pronounced T
wave or the late onset of a normal appearing T wave, for
the LQT?2 the low amplitude notched or bifid T wave
and for LQT3 group the late appearing, narrow based,
peaked and/or bifid T waves. Beta blockers are extre-
mely efficient in LQT1 patients, but less protective in
LQT?2 patients (with sex differences, male more protec-
ted). In LQT3 patients, INas blockers (like mexiletine
or flecainide) may represent theoretically gene-specific
therapeutic options, but the response is mutation-spe-
cific and consequently not uniform.

The arrhythmic risk in LQTS has been described in
relation to features such as degree of QT lengthening
(> 500 is considered high risk), the presence of T wave
macro-alternans, occurrence of events in early child-
hood or in fully treated patients®. Asymptomatic carri-
ers are at low risk.

Medical treatment with beta blockers is indicated in
all patients, including those genetically diagnosed and
with normal QTc’. The preferred therapy is with long
acting beta-blockers. ICD is recommended in secon-
dary prevention for patients resuscitated from cardi-
ac arrest and can be useful for patients with recurrent
syncope while on beta-blockers. Additionally, implan-
tation of an ICD should be considered for primary
prevention in high risk subjects (symptomatic patients
carrying two or more mutations).

Conflict of interests: none declared.
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Evaluation of Asymptomatic Preexcitation

A. Deutsch!

Wolf, Parkinson and White described in 1930 an
ecg pattern manifested by bundle brunch block
with short PR interval associated with palpitation due
to either atrial fibrillation or regular paroxysmal ta-
chycardia'. These manifestation are due to the presence
of connections between atrial and ventricular myocar-
dium named accessory pathways. The symptomatic
patients can be treated pharmacological or cured by
radio-frequency catheter ablation. Usually the intensity
and frequency of the symptoms justifies the treatment.
The asymptomatic patient should also be evaluated
because it was found that patients with preexcitation
can die suddenly. The mechanism of cardiac arrest is
transformation of a rapidly conducted atrial fibrillation
in ventricular fibrillation. Brembilla-Perrot et al. found
that 9% of 645 patients with preexcitation can have
atrial fibrillation with haemodynamic impairment or
sudden cardiac death?. Timmermans C et al. described
2.2% out of 690 patients having resuscitated cardiac
arrest. Eight out of 15 patients had cardiac arrest as
a first manifestation of the syndrome, underlying the
importance of evaluating these patients’. The asymp-
tomatic patients can become symptomatic in variable
periods. Pappone et al. described 33 out of 212 asymp-
tomatic patients becoming symptomatic. From these,
8 patients had symptomatic atrial fibrillation, two had
resuscitated cardiac arrest and one died suddenly*. The
shortest preexcited RR interval (SPERRI) during atrial
fibrillation is one of the best known predictor of sud-
den cardiac death in these patients. Most of the studies
show that SPERRI under 250 ms is associated with an
increase risk of sudden death or atrial fibrillation with
haemodynamic impairment®®. If the patient has de-
monstrated intermittent preexcitation then the risk is
low. The patients with intermittent conduction over the
accessory pathway have a longer refractory period and

' Department of Cardiology, Colentina Clinical Hospital, Bucharest, Ro-
mania

SPERRI compared to those with permanent preexcita-
tion. During atrial fibriilation only 15% have SPERRI
less than 250 ms compared with 50% in those with per-
manent preexcitation’. The persistence of preexcitation
during stress test is associated with the presence of risk
factors for sudden death (SPERRI and APERP under
250 ms). Same authors found that the same is true for
persistence of preexcitation after administration of
propafenone or flecainide®. Invasive electrophysiologi-
cal testing is useful for measurement of SPERRI and
evaluation of inductibility of arrhythmias*.

In conclusion in asymptomatic patients with preex-
citation a stress test is useful for demonstrating the cle-
ar loss of preexcitation (class I1a, level of evidence B/C)
associated with a lower risk of sudden cardiac death’. If
the clear loss of preexcitation cannot be demonstrated,
then an invasive risk stratification can be performed for
evaluation of SPERRI (class IIa, level of evidence B/C)°.
In patients with SPERRI<250 ms RF ablation could be
considered (clas IIa)°. If at an invasive evaluation atrio-
ventricular reentry tachycardia can be induced, the RF
ablation could be considered too (class IIB)°.
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Catheter Ablation of Ventricular Arrhythmia in Structural

Heart Disease
R. Vitasescu!

ystemic pharmacological treatment of cardiac ar-

rhythmia had currently proven to be of limited va-
lue, mainly due its reduced efficacy and prominent side
effects (especially toxicity and pro-arrhythmia), espe-
cially in the context of structural heart disease. These
limitations as well as the demonstration of a limited/
localized areas involved in the genesis of the cardiac
arrhythmia have produced a shift in the paradigm of
cardiac arrhythmia treatment: from palliative systemic
“poisons” (aiming at the best to control arrhythmias
with localized mechanisms!) to locally (intra-cardi-
ac) delivered non-pharmacological therapies that are
able either to terminate ventricular arrhythmia (i.e.
ICD) or to prevent them by modifying/elimination of
the trigger/substrate (catheter ablation or in some in-
stances surgical ablation). Although ICD is still the
foundation of the malignant ventricular arrhythmia
treatment (especially in the settings of structural heart
disease and channelopathies) and catheter ablation is
at the moment accepted as an adjunctive treatment, the
potential curative effect of the latest make it extremely
tempting, especially in the perspective of the fact that
modern imaging techniques (invasive and non-inva-
sive) are able to identify and to localize arrhythmia
substrate with progressively increased precision'.

Discovered by chance with the accidental lesion
of the His bundle? and developed over the concept of
antiarrhythmic surgery, percutaneous ablation (trans-
catheter) has revolutionized the modern treatment of
al tachyarrhythmia. Initial technology of high energy a
direct shock (imprecise and difficult to handle without
the risk of cardiac complications)?, has been replaced
by the end of 80’s by radiofrequency ablation (RF)**,
transforming catheter ablation in a curative solution
with a class I indication in many cardiac arrhythmia. In
the last 10 years RF delivery has been perfected to create
deeper lesions and with reduced embolic risk (irrigated

! Clinic of Cardiology, Emergency Clinical Hospital, “Carol Davila” Uni-
versity of Medicine and Pharmacy, Bucharest, Romania

catheters)®®, there were developed alternative ablative
energy sources (cryoenergy, laser)® as well as alternati-
ve delivery methods (minimal invasive surgery, robotic
and magnetic navigation)'’. Concomitantly have been
developed and became current practice in experienced
centers 3D mapping systems'' as well as alternative
percutaneous techniques like trans-septal'? or pericar-
dial®.

Frequent ventricular premature contractions and
non-sustained repetitive monomorphic ventricular
tachycardiain structural heart disease

Ventricular premature contractions (VPCs) and non-
sustained repetitive monomorphic ventricular tachy-
cardia (RMVT) are frequent in structural heart disease
(SHD). Although the presence, arrhythmic burden
and complexity had been traditionally associated with
a negative prognosis in post-MI patients', data from
the last 10 years showed that these arrhythmias have
a negative impact on evolution and survival in other
types of SHD (valve disease, hypertrophic and arrhyth-
mogenic cardiomyopathy, channelopathies) or even
on patients with initially normal heart". The mecha-
nism of this deleterious effect is the tachycardiomyo-
pathy, induced or superimposed over pre-existing LV
dysfunction. Arrhythmic burden that represents 20-
30% of cardiac activity is associated with tachycardi-
omyopathy'é, the effect being more easily expressed
in patients with pre-existent SHD, in which a burden
of 10-13% PVCs/24h can be significant”. In addition
of other forms of tachycardiomyopathy there is an in-
crease in the risk of sudden cardiac death (SCD) due to
increased dispersion of action potential duration and/
or configuration'®, possibly secondary to cardiac re-
modeling induced by asynchronous cardiac activation
with PVCs. Additionally, in patients with CRT frequent
PVCs prevent effective delivery of pacing (below the
minimum recommended of 95%)".
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The aim of the treatment is arrhythmia elimination
or at least significant arrhythmia burden reduction
(<5000 PVCs/24h)'¢. The presence of SHD limits the
options for pharmacological treatment to beta-blockers
or class IIT antiarrhythmic drugs (to whom many of the
patients are intolerant because of the concomitant re-
modeling of the sinus node). Moreover, pharmacologi-
cal treatment is rarely efficient, recurrence is frequent
even after an initial good response.

The strategy of PVCs/RMVT catheter ablation de-
pends on arrhythmia mechanism. For focal arrhythmia
(especially for those originating in the outflow tract,
Purkinje network or papillary muscle) precise locali-
zation is attempted first (based on earliest intracardiac
electrogram in respect to ectopic surface QRS or on ac-
tivation mapping in 3D assisted procedures), followed
by a focus elimination through a limited ablation. For
arrhythmia produced by non-sustained reentry, map-
ping is dedicated to identification (preferably 3D-as-
sisted) of “vulnerable isthmus” inside the scar (post-
MI, cardiomyopathies) or inside the diseased Purkinje
network, followed by an ablation that aims to transect
the culprit area (obtaining bidirectional block). Success
rate of catheter ablation is high, in structurally normal
hearts being curative in over 90-95%. For patients with
SHD/CHE, although there might be procedural diffi-
culties due to congestion, cardiac dilatation, multiple
scars, valvular regurgitation or frequent coexistence
of implantable devices (CRT, ICD), success rate is still
over 80-85%'°%,

Sustained ventricular tachycardia in structural heart
disease

There are 3 clinical scenarios in which catheter ablation
is recommended: reduction/elimination of appropria-
te ICD shocks, secondary prevention of slow mono-
morphic VT and in the treatment/prevention of elec-
trical storm.

Prevention of appropriate ICD shocks. ICD’s are able
to reduce mortality in patients with LVD implanted for
secondary as well as for primary prophylaxis (mainly
due to significant reduction in arrhythmic mortality).
However data from randomized trials showed that
shocks (inappropriate as well as appropriate) are asso-
ciated with increased morbidity (HF decompensations)
and mortality (due to pomp dysfunction), while ATP
was not associated with harmful effects****. These ob-
servations led to search for alternative methods to
convert VTs avoiding shocks. OPTIC trial showed that
amiodarone with a beta-blocker reduced the number
of appropriate shocks (decelerating the fast VTs in the
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slow VT zone and making them more responsive to
ATP), an effect less expressed with sotalol®>. Moreover,
more aggressive ICD programing, with prolonged de-
tection (avoiding appropriate but unnecessary thera-
pies for self-limited episodes), with ATP in the fast VT
zone or even in the VF zone, has showed increased effi-
cacy with similar safety (i.e. without delaying therapy)
by comparison with standard programing®. Despite
these palliative strategies a significant number of ICD
recipients still experience appropriate shocks.

Conceptually trans-catheter ablation could prevent
malignant ventricular arrhythmia (and shocks) in
SHD, eliminating / modifying the substrate (destroying
all living myocites inside the scar that could represent
potential isthmuses for reentry or modifying them and
making them unable to sustain reentry or simply dis-
connecting the arrhythmogenic area from the rest of
the myocardium). Data from the last 2-3 years showed
that this objectives are feasible both for secondary and
primary prevention. Recent secondary prevention
studies proved that patients who are ablated after first
appropriate shock have a better survival and better QoL
than those treated conservatively”, and the benefit is
larger if the ablation is done in the first 30 days after
ICD therapy®®. Multicentric trial VTACH also demons-
trated that percutaneous ablation before ICD implan-
tation significantly reduced the number of appropriate
therapies (especially shocks) in patients with history of
systolic LVD and monomorphic VT, and this effect is
associated with a trend of reduced mortality, which was
significant in patients with LVEF >30%%.

There are remarkable results of catheter ablation in
primary prevention as well. Multicentric trial SMASH-
VT showed that substrate ablation cu non-inducibility
as an end-point significantly reduced the number of
appropriate therapies in patients with ICD for primary
prevention®. Moreover, in patients with ICD implanted
for primary prevention in whom the monomorphic VT
induced during electrophysiologic study are successful-
ly ablated there is an extremely low rate of appropriate
shocks, with excellent survival and good QoL’".

VT recurrence after catheter ablation depends also
on the potential for substrate progression (as suggested
by the higher recurrence rate in patients with extremely
depressed LVEF)*, suggesting that ablation might pre-
vent ICD implantation in patient with less severe systo-
lic LVD and monomorphic VT. Two very recent studies
suggests that in patients with post-MI monomorphic
VT and LVEF >30-35% catheter ablation can prevent/
delay ICD implantation provided that the patients are
not inducible at the end of procedure®*.
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Sustained and/or recurrent slow ventricular ta-
chycardia can induce/worsen systolic LVD and CHE. In
patients with ICD for primary prevention the incidence
is low (<10%)*, but in secondary prevention this ar-
rhythmia is quite frequent® mainly due to concomitant
use of amiodarone and beta-blockers®. Although po-
tentially more easily amendable to ATP, very frequent
they are underdetected due to slow ventricular rate
(usualy < 130-140/°), below the standard programed de-
tection interval (>150/°). This arrhythmia additionally
deteriorates LV function by multiple mechanisms (ta-
chycardiomyopathy, asynchronous contraction, losing
of CRT)*. Antiarrhythmic drugs are often inefficient
(most of the patients are already on amiodarone treat-
ment!). Although ICD reprogramming with adequate
adjustment of VT detection interval may be efficient
for many patients, 10-15% of cases will still experience
shocks or frequent and/or immediate recurrence of ta-
chycardia, making that ATP, in spite of its 80 to 90%
efficiency, to be clinically irrelevant.

Catheter ablation is highly efficient in eliminating
the clinical arrhythmia (acute success rate up to 80-
90%, the usual very good hemodynamic tolerability
allowing detailed mapping), but non-inducibility of
any malignant ventricular arrhythmia is rare (most of
the patients having extended and/or lesser accessible
substrate). The earlier ablation is performed the better
the outcome, with spectacular results on systolic LV
function (and possibly on survival) in patients that had
experienced arrhythmia-induced HF decompensation
prior to the procedure”.

Electrical storm represents a situation of marked
electrical instability, defined by multiple malignant
ventricular arrhythmia recurrences (VT/VE), in a
short period (<24 h). In patients without ICDs electri-
cal storm is defined by one of the following: 2 or more
episodes of sustained VT without hemodynamic com-
promise within 24 h; VT with immediate recurrence
post-conversion (<5 minutes); sustained and non-
sustained VT episodes that involve more than 50% of
heart activity within 24 h*. For ICD-recipients electri-
cal storm definition in based upon 3 or more episodes
of appropriate therapy (including shocks) delivered wi-
thin 24h (some authors includes also the slow V'Ts with
cycle length below the programmed detection interval,
VTs not terminated by ICD therapies and not felt by
the patients, or VT recurring in less than 5 minutes af-
ter an effective ICD therapy™.

The incidence of electrical storm varies depen-
ding upon the studied population and the conside-
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red definition. Electrical storm in non ICD-recipients
most frequently involves peri-MI patients (currently
in <<1% of the patients, most of them with post-MI
systolic LVD), 60% of cases within the following 7-10
days post-AMI, but the event may appear even after 6
months post-MI. More than 2/3 of cases involve exten-
sive anterior MI. In ICD-recipients, electrical storm in-
cidence is higher, reaching up to 25% in 3 years, affec-
ting not only ischemic heart disease patients, but also
structural disease (hypertrophic or arrhythmogenic
cardiomyopathy) or channelopathies (LQT syndro-
me, Brugada, short-QT syndrome, cathecholaminergic
polymorphic VT)*. Multiple factors can trigger electri-
cal storm including drug toxicity (pro-arrhythmia), io-
nic imbalances (hypokalemia, hypomagnesaemia), HF
decompensations, acute ischemia. Symptoms are di-
verse, from palpitations to syncope or cardiac arrest (in
patients without ICD), to multiple shocks (preceded or
not by palpitations / syncope) or decompensated HF
(due to slow and/or frequently recurrent V'Ts)*.

Electrical storm is associated with excessive mor-
bidity and mortality*’, mainly by aggravating pump
dysfunction" and therefore the treatment should be
aggressive and initiated as early as possible. It includes
maneuvers generally applied in the treatment of ma-
lignant ventricular arrhythmia such as electrical con-
version and Advanced Life Support for hemodynami-
cally unstable arrhythmia or amiodarone and/or beta-
blockers use (including i.v.) in hemodynamically sta-
ble situations. Correction of myocardial ischemia and
electrolyte imbalances is mandatory, as is elimination
of B-sympathomimetic drugs and optimization of CHF
treatment. Refractory cases may require sedation (in-
cluding general anesthesia aimed to reduce excessive
sympathetic activity) and even temporary hemodyna-
mic support (LVAD/IABP).

Ablation of incessant or frequently recurrent mono-
morphic VT associated with ES follows similar con-
cepts as in any monomorphic VT (aiming the elimi-
nation of vulnerable arrhythmia “isthmus” within scar
area (post-MI, cardiomyopathy) or within Purkinje
network. Acute rate of success in eliminating clinical
arrhythmia is over 90%, but in only 50% of cases com-
plete non-inducibility for any arrhythmia is obtained*.
Long-term recurrence of electrical storm with acute
procedure success is low (<10%), but recurrence of ven-
tricular arrhythmia that require ICD-related treatment
is up to 50% (and only 20% for which non-inducibility
of any sustained ventricular arrhythmia is obtained by
means of ablation®.
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Ablation of polymorphic VT and VF conceptu-
ally seems much more difficult. One of the most im-
portant observations that changed the paradigm of
polymorphic VT/VF ablation is that the arrhythmia
initiation is related to relatively monomorphic PVC,
with short coupling interval and R/T phenomena and
narrow QRS, originating in the Purkinje network*. Ini-
tial studies have proven that ablation limited to septal
Purkinje network that eliminates the inducing PVC
(and to an extent the local electrical anomaly that per-
mits sustained reentry), may eliminate electrical storm
in patients with no structural cardiac disease affected
by idiopathic recurrent VF*, or polymorphic VT/VF
in channelopathies®. Subsequently 2 small studies have
proven that the same strategy of eliminating the indu-
cing-PVC (originating in the border tissue between
scarred myocardium and viable myocardium) is effici-
ent in the treatment and elimination of AMI-related re-
curring episodes of VE, leading to mid-term and long-
term prevention of arrhythmia recurrence**.

The overall success rate in eliminating ES is 84% to
92%*%%, between 50% to 66% of the patients being
free of any arrhythmia on medium and long term*!,
with over 80% of the patients surviving on long term
#-51 The patients with the most favorable outcome are
those in whom complete non-inducibility is obtained
at the end of the procedure (possible in 89% of the pa-
tients, of those more than 80% being free of any ar-
rhythmia on long term follow-up51. Eliminating only
the clinical arrhythmia has approximately the same
long term efficacy in preventing ES*>**%!, however the
efficacy in preventing any sustained VT on long term is
only 40%*>***'. Failure in eliminating clinical arrhyth-
mia is associated with over 80% ES recurrence rate and
with a high short-term mortality (over 40%!)*>*'. The
most frequent causes for failure are: the lack of epi-
cardial access (>50%), intramural circuits (40%), and
rarely the impossibility to apply RF due to proximity
of important structures (His bundle, phrenic nerve,
coronary arteries)®>. A conservative strategy without
ablation is associated with almost 100% recurrence of
ES and high mortality even in patients with preserved
LVEF*. Mortality and recurrences in ES depend not
only on ablation outcome but also on patients charac-
teristics, those with severely depressed LVEF (<25%),
more extensive scar or more advanced HF having more
frequently an adverse outcome even after an completely
successful ablation (complete non-inducibility)*>*-*.
Additionally, acute and log-term success of ablation
depends of the substrate type, with higher efficacy in
ischemic vs. non-ischemic patients®**.
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A special category of patients are those with CRT
induced ES (possibly due to LV lead placement in the
vicinity of the scar) in which frequent and drug resis-
tant recurrences often determine to turn CRT off with
further LV function deterioration®. Recent data form
small series showed that ablation can eliminate ES in
100% provided that it is done in experienced center.

Major complications of ventricular arrhythmia abla-
tion in SHD are relatively rare in experienced centers,
usually less than 8% and most frequently related to
vascular access site and rarely thrombotic or embolic
complications or pericardial effusion®’. Complication
rates vary, depending upon experience, but are signi-
ficantly higher in elderly (>70 years), with associated
comorbidities or with severe systolic LV dysfunction,
in which up to 10% experience acute peri-procedural
hemodynamic compromise™.

During ES there are evidences for increased sym-
pathetic activity that is involved in arrhythmia recur-
rence®. This has led to a search for alternative percu-
taneous or surgical methods to suppress adrenergic
activity. Currently there are several reports in despe-
rate cases in which stelate ganglionic plexi ablation®® or
renal denervation was done successfully®.

Conlflict of interests: none declared.
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Atherothrombosis and Novel Oral Anticoagulants -

a Therapeutic Challenge

E Mitu!, D.C. Cojocaru?

INTRODUCTION

Atherosclerosis and the subsequent atherothrombo-
sis leading to myocardial infarction and stroke are the
leading cause of death worldwide'. Patients with this
extensive burden have often coexisting coronary artery
disease, peripheral arterial disease, or cerebrovascular
disease.

There is a common acceptance that atherosclerosis
is a chronic inflammatory disease, endothelial dys-
function, activation of platelets as well as coagulation
cascade being key-points in the development of throm-
bosis. While the major role of platelets and anti-platelet
therapy has become evident from many previous trials,
the significance and contribution of hypercoagulability
related to coronary arteries atherosclerosis and athe-
rothrombosis are less clear, and so is the role of novel
oral anticoagulants (NOAC:s) in this respect®.

e Rationale for involvement of the coagulation fac-

tors in atherothrombosis

There is growing evidence of the presence of coa-
gulation factors in atherosclerotic lesions and several
circulating markers of active thrombin generation in-
volved in cardiovascular disease were characterized in
the last years (Table 1).

Contribution of the coagulation system to athe-
rothrombosis has as core event active thrombin gene-
ration, more extensive coronary atherosclerosis being
associated with accelerated thrombin generation in
human subjects®. In addition, modeling this process in
vitro could help to identify individuals at heightened
risk, as described by Brummel-Ziedens et colab.’, since
atherogenic pro-inflammatory and pro-thrombotic in-
fluences of thrombin in blood and vessel wall may be
clinically relevant on the long run’.

Table 1. Circulating markers of active thrombin generation and their involvement in atherothrombosis and cardiovascular disease

Coagulation markers

Fibrinogen

Involvement in atherothrombosis

Accumulation in the vessel wall, from early stage of atherosclerosis; increased level contributes to denser

Tissue factor (TF)

Thrombomodulin
Thrombin-antithrombin (TAT) complexes

Prothrombin

Fragment 1+2 (F1+2)
D-dimers

Activation peptides FIX
Inhibitory complexes FXIa
Circulating FXTa

Factor XIla

fibrin fibers, tighter fibrin network, and increased thrombin generation*?

Physiologic trigger of coagulation (extrinsic pathway), present in atherosclerotic lesions (macrophages, smo-
oth muscle cells, foam cells, TF + microvesicles, adjacent to cholesterol-rich areas and within necrotic core);
key role in the formation of occlusive thrombi after plaque rupture*

Anticoagulant protein, expressed by intimal smooth muscle cells, besides endothelial and foam cells; modu-
lates cellular proliferation, adhesion and inflammation®

Subsequently inactivation of thrombin; increased plasma level independently associates with the presence
and severity of atherosclerotic plaques®

Split product fragment accompanying the formation of thrombin; correlated with presence and severity of
atherosclerotic lesions (carotid, cerebral, and coronary arteries)*

Marker of fibrinolysis; together with TAT and F1+2 is a marker of ongoing thrombin generation?

Elevated levels indicate activated coagulation; associated with acute myocardial infarction?

Elevated levels also indicate activated coagulation®

Can arise from the positive feedback thrombin activation of FXI; circulating factor worsen prognosis of
ischemic cerebrovascular events’

Elevated in patients with cardiovascular disease, FXII being detected in atherosclerotic lesions; possible local
effects®
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Animal studies also supported the role of coagula-
tion in the progression of atherosclerosis, a number of
animal models with hypercoagulable genotype being
crossed on an apolipoprotein E knockout (Apo E7)
background, in order to study the development and
progression of atherosclerotic lesions®. Thus, murine
models with FV Leiden mutation or thrombomodu-
lin Pro/Pro (TMP™*) mutation leading to increased
thrombin generation displayed an increase of athe-
rosclerotic process when applied on Apo E’ back-
ground'*'’.

e Novel oral anticoagulants and atherothrombosis -

evidence and controversy

Thrombogenesis and NOACs - summary
Thrombogenesis is a complex process involving the
following steps: vascular injury, platelet adherence and
activation, thrombin generation and fibrin formation,
followed by plasmin generation and fibrinolysis. Each
step could be favorable influenced by several behavi-
oral and pharmacological interventions. Thus, con-
trolling major risk factors such as smoking, diabetes,
dyslipidemia or hypertension, vascular injury is dimi-
nished; platelet inhibitors, in their turn, prevent platelet
aggregation and activation, while fibrinolytics help clot
dissolution. Novel oral anticoagulants (NOACs) also
have a very important role, targeting thrombin (Factor
II) - as dabigatran, ximelagatran or activated Factor X
of coagulation (FXa) - like rivaroxaban, apixaban, be-
trixaban or edoxaban do (Figure 1). While Factor X ac-
tivated is known only for promotion of inflammation
and coagulation, thrombin has a more complex acti-
vity, activating protein C with anticoagulant role, and
promoting cell proliferation'.

Regarding the atherogenetic process, dabigatran
expressed a considerable inhibitory activity in murine

Rivaroxaban

Tissue Factor — Factor VIl — Factor X + Apixaban

Thrombin {Factor Il}._‘._ Dabigatran

W
-
§z

= e
& o _9
5%
g gg — Aspirin
=t £ Clopidogrel _x . Platelets Fibrinogen
2 & = Ticagrelor
T Prasugral
=3

Fibrin

|

ATHEROTHROMBOSIS
Clot formation

Figure 1. Dual pathway of atherothrombosis and antithrombotic drugs (after
Jacomella et al., 2013)"2.
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models with Apo E”" phenotype and hyperlipidemia,
in relation with its anti-inflammatory activity®'’. Like
thrombin-inhibitor dabigatran, rivaroxaban also ap-
pears to downregulate inflammatory mechanisms in
Apo E” mice and attenuate atherosclerosis develop-
ment'®",

Targeting arterial thrombotic events — acute
coronary syndrome

Dabigatran, rivaroxaban, and apixaban are the three re-
presentatives having the most extensive clinical studies
and evidence to date and they already have had several
distinct approved therapeutic uses: thromboprophyla-
xis in major elective orthopedic surgery (knee and hip
arthroplasty), prevention of stroke and systemic em-
bolism in patients with non-valvular atrial fibrillation
and one or more risk factors, treatment of deep vein
thrombosis, pulmonary embolism and their secondary
prevention'’. Recently, arterial thrombotic events and
primarily the myocardial infarction, and secondary
prevention of ischemic events were subject to research
due to unmet need for more effective therapy.

The simplified mechanisms underlying acute coro-
nary syndromes are the disruption of atherosclerotic
plaque, followed by platelets adherence to the exposed
subendothelial proteins, aggregation, and the release of
tissue factor which initiates coagulation, and thrombin
generation. Thrombin further contributes to thrombus
growth, phenomenon which drives thrombin genera-
tion in a vicious cycle, accompanied in addition by
systemic persistent increased of the thrombin level®.

As a result, patients who have suffered a myocardi-
al infarction have an ongoing elevated risk for athe-
rothrombotic events, like premature death, stroke, and
further acute coronary syndromes, requiring long-term
aggressive antiplatelet therapy. In order to decrease
this considerable residual risk, it was recently propo-
sed the addition of NOAC:s to antiplatelet therapy, na-
mely aspirin alone or in combination with clopidogrel,
prasugrel, ticagrelor, or ticlopidine (dual-antiplatelet
therapy), in order to manage the incidence of secon-
dary thromboembolic events in these patients. This
dual-pathway approach was studied in several phase
IT and phase III trials, with variable results for direct
thrombin inhibitor versus direct and specific inhibition
of factor Xa (Table 2).

On the basis of these results, only rivaroxaban in the
lower dose of 2.5 mg BID received regulatory appro-
ved in European Union for secondary prevention of
atherothrombotic events, such as cardiovascular death,
myocardial infarction, and stroke after an acute coro-
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Table 2. Clinical trials targeting secondary prevention with NOACs and antiplatelet therapy after acute coronary syndrome

Trials Outcome Cohort Dose NOAC Placebo Significance Comments
CV death, MI,
ischemic stroke, Apixaban Dose-related increase in bleeding
severe recurrent 1715 pts. 2.5 mg bid HR 0.73 events; trend towards a reduc-tion in
APPRAISE-1 ischemia - - P=0.21 ischemic events
(phase II) 10 mg qd HR 0.61
P=0.07
CV death, MI,
APPRAISE-2 ischemic stroke X 7000 pts. Apixaban 7.5% 7.9% HR 0.95 Terminated early for excess of
(phase III) 5 mg bid P=0.51 major bleeding events
death, MI,
stroke, severe
ATLAS ACS recurrent ische- Trend towards
TIMI 46 (phase  mia requiring Rivaroxaban 5.6% 7.0% HR 0.79 a reduction in ischemic events
1I) revasculariza- (all doses pooled) P=0.10 has been noted
tion
ATLAS ACS Death from Rivaroxaban Reduction in the risk was consistent,
2-TIMI 51 (phase CV causes, MI, 15526 pts. 2.5 mg bid 9.1% HR 0.84 except for patients with
I11) stroke 10.7% P=0.02 prior stroke
5 mg bid 8.8% HR 0.85
P=0.03
All-cause death,
MI, severe CV events significantly reduced;
ESTEEM (phase  recurrent 1883 Ximelagatran 12.7% 16.3% HR 0.76 withdrawn for
IT) ischemia pts. P=0.036 liver toxicity
Failure to demonstrate reduction of
CV death, MI, Dabigatran events despite significant reduction in
ischemic stroke 1861 pts. 50 mg bid 4.6% coagulation activity (D-dimers)
RE-DEEM (phase 75 mg bid 4.9% 3.8% P=NS
1) 110 mg bid 3%
150 mg bid 3.5%

APPRAISE-1, APPRAISE-2 - Apixaban for Prevention of Acute Ischemic Events-1,-2'°1*

ATLAS ACS 2-TIMI 46 - Anti-Xa Therapy to Lower Cardiovascular Events in Addition to Standard Therapy in Subjects with Acute Coronary Syndrome-Thrombolysis in Myocardial Infarction-46'
ATLAS ACS 2-TIMI 51 - Anti-Xa Therapy to Lower Cardiovascular Events in Addition to Standard Therapy in Subjects with Acute Coronary Syndrome-Thrombolysis in Myocardial Infarction-51%'
ESTEEM - Efficacy and Safety of the oral direct Thrombin inhibitor ximelagatran in patients with recent Myocardial damage®

RE-DEEM - Randomised Dabigatran Etexilate Dose Finding Study In Patients With Acute Coronary Syndromes Post Index Event With Additional Risk Factors For Cardiovascular Complications Also

Receiving Aspirin And Clopidogrel'®
MI - myocardial infarction; CV - cardiovascular; bid - twice daily; qd - once daily

nary syndrome in patients with elevated cardiac bio-
markers, when antiplatelet therapy, namely aspirin or
clopidogrel, but not prasugrel or ticagrelor, is co-admi-
nistered***»**. Compared to placebo, rivaroxaban incre-
ased the rate of major bleeding (from 0.6% to 2.1%; P <
0.001) but not fatal bleeding (0.2% to 0.3%; P = 0.66),
bringing in return a decreased rate of cardiovascular
death from 4.1% to 2.7% (P = 0.002)'. Further results
are expected from the ongoing 3-arms COMPASS tri-
al (Rivaroxaban for the prevention of Major Cardiovas-
cular Events in Coronary or Peripheral Artery Disease)
regarding the potential reduction of recurrent ischemic
events in a broad population with atherosclerosis'.

Controversy
Dabigatran failed to demonstrate reduction of ischemic
events despite significant reduction in coagulation ac-

tivity, reflected by significantly decreased D-dimers'®,
while apixaban demonstrated excessive bleeding events,
dose-related"’-'8. In addition, this direct thrombin in-
hibitor registered unexpected side effects, increasing
incidence of myocardial infarction, possibly related to
effects on atherosclerotic plaque stability*!, underlying
the necessity for better defining the patients group who
will benefit the most from this new therapy. A recent
meta-analysis analyzing randomized controlled trials
of apixaban, dabigatran, and rivaroxaban against con-
trol (placebo, heparin or vitamin K antagonist) conclu-
ded there are significant differences between NOACs
regarding acute coronary adverse events. Thus, in ad-
justed indirect comparison, both apixaban (OR 0.61,
95% CI 0.44, 0.85) and rivaroxaban (OR 0.54; 95% CI
0.39, 0.76) were associated with lower coronary risk
than dabigatran, same findings resulting when using a
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vitamin K antagonist as common control for indirect
comparison®. Another meta-analysis* has strengthe-
ned the conclusion that dabigatran is associated with a
significantly higher risk of myocardial infarction, ques-
tioning the utility of this NOAC in secondary preventi-
on of atherothrombosis.

CONCLUSIONS

Patients who suffered an acute coronary event have in-
creased atherosclerosis burden and considerable risk
for further events. The complete understanding of the
consequences of the coagulation processes and fac-
tors on atherosclerosis requires extensive phenotypic
analysis of the lesions, new and sensitive markers for
active ongoing coagulation, high-resolution plaque
imaging techniques. In order to manage the complex
mechanisms of ongoing hypercoagulability, platelet
aggregation and activation, closely related to athe-
rosclerosis and atherothrombosis, there is a need for
“emerging therapeutic strategy”, including specific in-
hibition of factor Xa, besides antiplatelet therapy, after
careful reviewing of individual risk-benefit profile.

Conflict of interests: none declared.
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New Insights on Subclinical Atherosclerosis

V. Turi!, M. lurciuc', E Mitu?

therosclerosis is a chronic, dynamic, provocative
malady with a prolonged asymptomatic stage. In
time, it can progress and acute cardiovascular events
such as unstable angina, myocardial infarction or even
sudden cardiac death occur. Nowadays, technology
allows us to identify it from early stages (asymptoma-
tic) by using different methods such as laboratory tests
(including enzyme-linked immunosorbent assay for
measuring serum levels of interleukin-5, interleukin-6,
tumour necrosis factor - alpha, nitric oxide, supero-
xide dismutase), imaging methods - intravascular ul-
trasonography, coronary angiography, B-mode ultraso-
nography, computed tomography and magnetic reso-
nance imaging and easily performed bedside tests, for
instance - the ankle-brachial index. It is important to
discover the disease in early stages because proper the-
rapy, for example statins, influences prognosis of athe-
rosclerosis by slowing, stopping or even reversing the
process, depending on the used dosages, tolerability
and individual particularities. Subclinical atherosclero-
sis can be detected using imaging methods, laboratory
analyses and genetic tests. Traditional methods such
as ankle-brachial index, ultrasound measuring carotid
intima-media thickness, computed tomography deter-
mining the coronary artery calcium score, manual, au-
tomatically or MRI semi-automatically measurements
of aortic compliance, distensibility and pulse wave ve-
locity are being completed by emerging molecular ima-
ging techniques useful for biochemical and biological
processes visualisation. Novel methods comprise the
use of ultrasound molecular imaging, single-photon
emission computed tomography, positron emission to-
mography, computed tomography, magnetic resonance
imaging, fluorescence-mediated tomography (optical
technique) and catheter-based sensors.
Endothelial injury is the first stage of atherosclero-
sis. There are different risk factors causing endothelial
injury: genetics (family history), diabetes mellitus, obe-

' Victor Babeg” University of Medicine and Pharmacy, Timisoara, Roma-
nia
* ,Grigore T. Popa“ University of Medicine and Pharmacy, Iasi, Romania

sity, smoking, dyslipidaemia, physical inactivity, hyper-
tension, age and systemic inflammatory states. When
endothelial dysfunctions occurs, the elasticity of the ar-
teries diminishes and the intimal becomes thickened.
When clinical signs of the atherosclerotic ailment are
present, it is already in an advanced stage. Prevention
can be accomplished by early detection and treatment
of the endothelial dysfunction, which is a standout and
the most significant change that can be done in the early
subclinical phase. Endothelial dysfunction can be dis-
covered by using the gold standard: angiography with
acetylcholine injections, but due to its invasive status,
it remains just for research purposes. One considerable
aspect of the early discovery is the use of simple, low
cost and non-invasive methods, such as flow-mediated
dilation method and reactive hyperaemia index'.

The next stage of the disease is early atherosclero-
sis with modifications of the vessel's walls that are in-
terfering with the blood flow and elasticity which is
furthermore reduced and it is comprising of the tu-
nica media thickening, tissue scaring and the onset of
plaque formation. In the advanced stage, the plaque
invades tunica media, reduces the lumen of the vessel,
leading to a serious reduction of the arterial elasticity
with additional restriction of the blood flow and target
organ damage. A fearful complication of atherosclero-
sis is plaque rupture, which in many cases can be clini-
cally quiet, due to the healing process, being discovered
only post-mortem?®. But the vulnerability of the plaque
can be quantified and specific actions can be taken to
prevent rupture. The risk of the rupture, followed by
a subsequent thrombosis of the thin-cap fibroathero-
mas leading to myocardial infarction, can be predicted
through the Young’s modulus reconstruction method.
Using an intravascular ultrasound catheter, the strain
elastography of the plaque is measured and a Young’s
modulus imagine is recreated’. One simple test that can
be performed in any medical office is the ankle-brachi-
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al index, that has been proved to be an independent
predictor of mortality and also reflects the burden of
atherosclerosis*.

In terms of composition of the atherosclerotic plaque,
computed tomography is the only non-invasive method
with a widespread clinical use for the living patients.
But the idea to perform this test to all the patients who
have a high-risk for coronary artery disease is still de-
batable for international forums. There are two main
techniques - electron beam computed tomography
and multidetector computed tomography. Both are
complex X-ray imaging systems. The second one is the
most available in clinical practice. The advantages are:
exposure time (fifteen minutes) and no need for special
preparation. The amount of calcium is represented by
Agatston Score, based on the density and area of the
calcified plaques®.

A better understating of the morphology and cha-
racteristics of atherosclerosis showed the role of cells
involved in inflammation and the oxidative stress im-
plication in the onset and progression of the disease.
Inflammation is responsible for different stages of the
disease, starting with the onset and ending with the
vulnerability and rupture of the plaque. Latest disco-
veries in the mechanisms that underlies the atheroscle-
rotic process emphasized the double role of cytokines:
pro-inflammatory - they initiate the onset and pro-
gression of the disease and anti-inflammatory - with
anti-atherogenic effect®.

Coronary calcifications are an indicator for coronary
atherosclerosis, but the problem is that not every co-
ronary atherosclerosis shows calcifications. Coronary
calcium score correlates to the burden degree, but it
does not prove the vulnerability of the plaque. Scienti-
fic data for the evaluation of the presence and extent of
coronary calcifications are based on Agatston score, but
recently it has been suggested that it should be replaced
with other variables, for example: calcium density (mg/
mm?), calcium volume (mm?’) or calcium mass (mg),
but further studies are necessary to prove their superi-
ority’. In Rotterdam study, it has been shown that the
upper percentile range signifies a 12-fold increased risk
of myocardial infarction independent of the classical
risk factors®. Although it is extensively used, it is mainly
for patients with moderate risk. Carotid ultrasound is
used to assess the risk by measuring the intima-media
thickness, the presence of the plaques and their charac-
teristics. The plaques could be described in terms of re-
gularity, number, size or echodensity. Calcified plaques
have a lower risk of cerebrovascular events compared
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to the echolucent ones. The extent of the carotid inti-
ma-media thickness is an independent predictor of ce-
rebral and coronary, especially for women. Arterial sti-
fIness is related to arterial wall damage®. Before clinical
manifestations, subclinical arterial damage can be visu-
alized by B-mode ultrasonography. It is a non-invasive,
simple, available method with a better resolution for
imaging arterial wall than other techniques.
Ankle-brachial index is an easy and reproducible test
for detecting asymptomatic atherosclerosis patients.
A value <0.9 indicates a stenosis >50% between aorta
and distal leg arteries and it is a reliable marker for pe-
ripheral artery disease. Ratios of less than or equal to
0.4 are quoted in severe disease, presenting clinically
as critical ischemia. Having a low ratio is an indepen-
dent risk factor for cardiovascular disease, including
fatal and nonfatal complications. In addition, the lower
the ankle-brachial index value, the higher the risk of
all-cause and cardiac mortality in patients with periphe-
ral vascular disease'. Inclusion of the ankle-brachial in-
dex could improve the predictive capacity of the Framin-
gham REGICOR risk function for risk stratification and
support current guidelines recommendations''.
Modern techniques in carotid ultrasonography com-
prise grey-scale median, radiofrequency, echo tracking,
elastography, three dimensional, contrast echography,
intravascular ultrasonography. Grey-scale median is
used for the measurement of the plaque echogenity
and it correlates inversely with the risk factor for car-
diovascular disease'. The distension waveform of pe-
ripheral arteries can be measured noninvasively via ul-
trasonic echo tracking, M-mode imaging and B-mode
imaging". Because arterial stiffness and carotid intima-
media thickness are considered independent predictors
of cardiovascular events, automatic assessment from
ultrasound image sequences to radio frequency echo-
tracking systems were developed for the use of image
processing from standard ultrasound scans. Emerging
parameters in carotid ultrasonography such as beta in-
dex (carotid artery stiffness index), juxtaluminal black
area of the plaque, ecographic risk index for stroke, in-
tima-media thickness assessed through echo-tracking,
carotid extra-media thickness, Young elastic modulus
and plaque volume (three-dimensional) increase the
ability to measure, characterize, and monitor carotid
atherosclerosis and also can predict a cardiovascular
disease. It allows a more accurate and early diagnosis
of subclinical atherosclerosis and offers the possibility
to delay or even reverse the process. Beta index in ca-
rotid and femoral arteries determined by ultrasonic
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phase-locked echo-tracking system was associated
with insulin resistance in noninsulin-dependent dia-
betes mellitus, increasing the cardiovascular risk fur-
thermore'®. Juxtaluminal black area was defined as an
area of pixels with a greyscale value <25 adjacent to the
lumen and without a visible echogenic cap after image
normalization. It has been shown that the size of it is
linearly related to the risk of stroke and can be used in
stratification models®. There is an increasing prove that
arterial adventitia is damaged in the process of arterial
injury and thickening is one of the consequences. For
the moment, there is no consensus regarding a non-
invasive technique for measuring arterial adventitia
thickness in humans. Cextra-media thickness can be
assessed through ultrasonography and it offers further
information and, along with intima-media thickness, it
provides a more comprehensive view regarding cardi-
ovascular risk factors's. It has been suggested in some
studies that extra-media thickness could be a new
non-invasive index of perivascular adipose tissue and
an extra increase of the cardiovascular risk. One pro-
blem of carotid atherosclerosis measurements is the
high variability both intraobserver and interscan. It has
been shown that the highest reproducibility intraob-
server and interscan was for B-mode ultrasound-de-
rived intima-media thickness". Increased intima-me-
dia-thickness of the common carotid artery indicates
atherosclerotic wall alterations and is a strong predictor
for future cardiovascular events. The carotid distensi-
bility coeflicient is the parameter for the assessment
of carotid stiffness and can be calculated considering
maximum diameter change over the cardiac cycle and
central blood pressure. The combination of the two of
them allows a more comprehensive analysis of the in-
dividual atherosclerotic burden and improves the pre-
diction of aortic atherosclerosis. Both parameters are
easily obtained by ultrasound. Due to the limitations
such as observer-dependency, two-dimensional nature
of data, and only rough plaque characterization, mag-
netic resonance imaging is increasingly used for de-
tailed analysis of early and advanced stages of carotid
atherosclerosis. The possibility to measure plaque bur-
den allowed by using intravascular ultrasound-based
surrogate endpoints allowed experiencing the efficacy
of new therapeutic agents and the opportunity of spe-
edy drug testing in sample sizes smaller than would be
needed for trials using hard endpoints'®. Furthermore,
development of methods to turn radiofrequency data
into quantitative information with the help of virtual
histology and integrated backscatter gained popularity
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for characterization of plaque composition. The large
multicentre PROSPECT (Providing Regional Observa-
tions to Study Predictors of Events in the Coronary Tree)
study demonstrated a significant association between
nonculprit intravascular ultrasound-defined plaque
characteristics and future coronary events”, and that
necrotic cores abutting lumen on virtual histology were
representative of thin-cap fibroatheroma. Even though
both studies have showed the value of necrotic cores
abutting lumen, intravascular ultrasound resolution of
100 to 150 mcm is far from adequate for the evaluation
of plaque characteristics. Indeed, a recent histopatho-
logical study in porcine coronary arteries did not find
a correlation between necrotic core size determined by
real and virtual histology, questioning the role of intra-
vascular ultrasound in thin-cap fibroatheroma detec-
tion*.

Grayscale intravascular imaging is limited in the
analysis of plaque composition. Both calcified and dense
fibrotic tissues, such as those found in plaques, have
strong echo reflections with lateral shadowing and are,
therefore, not easy to differentiate. As a consequence,
the extent of calcification is often overestimated. Areas
with low echo reflections comprise foam cells or necro-
tic core, fibrotic tissue, intraplaque haemorrhage and
fresh or ‘still-organizing’ intraluminal thrombus. Cur-
rently, virtual histology can distinguish better between
areas with low echo reflections than can grayscale in-
travascular ultrasound.

A more detailed analysis of plaque composition
is achieved by virtual histology - intravascular ultra-
sound. This technique is based on advanced radiofre-
quency analysis of reflected ultrasound signals in a
frequency domain analysis, and displays a reconstruc-
ted color-coded tissue map of plaque composition
superimposed on cross-sectional images of the coro-
nary artery obtained by grayscale intravascular ultra-
sounds. Recent imaging technology allows the recon-
struction of images in a longitudinal view, enabling a
more comprehensive analysis of the total length of the
plaque, its spatial orientation and relation to the rest of
the coronary tree?'.

Virtual histology intravascular ultrasound classifi-
cations comprises four types: thin-cap fibroatheroma,
calcified thin-cap fibroatheroma, fibrocalcific, patholo-
gical intima thickening and calcified fibroatheroma?.

Detection of subclinical atherosclerosis improves
risk predictions and reclassification compared to con-
ventional risk factors, with comparable results for either
modality®. Particularly, easily accessible localization of
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the brachial artery is ideal for the evaluation of endothe-
lial dysfunction. Flow-mediated dilation method which
can be carried out noninvasively with ultrasonography
on the brachial artery is a frequently used method for
the endothelial dysfunction assessment. The treatment
effect on endothelial dysfunction can be monitored
with this method. Pulse pressure, pulse wave velocity
(as gold standard for arterial stiffness), and surrogate
measures of arterial stiffness indicate that this vascular
stiffness increases with age; and in certain disease asso-
ciated with increased cardiovascular risk, including
hypertension, diabetes mellitus, hypercholesterolemia
and end-stage renal failure*. Basically, arterial stiffness
is the rigidity of the arterial walls. Significant indices
include compliance, elasticity (or elastic modulus), dis-
tensibility and vascular impedance, but their interpre-
tation can be difficult, because many are blood pressure
dependent; the most common methods of measure are
pressure waveform and ultrasounds. Indices or arterial
stiffness comprise the following, and the first five also
require pressure measurements:

e eclastic modulus, which is defined as the pressure
change required for theoretical 100% stretch from
resting diameter, determined by ultrasound or
magnetic resonance imaging;

e young’s modulus - elastic modulus per unit area -
ultrasound or magnetic resonance imaging;

e arterial distensibility - relative change in diameter
(or area) for a given pressure change; inverse of
elastic modulus - ultrasound or magnetic reso-
nance imaging;

e arterial compliance - Absolute diameter (or area)
change for a given pressure step - ultrasound or
magnetic resonance imaging;

o stiffness index (p) - ultrasound;

e pulse wave velocity represents the velocity of tra-
vel of the pulse along a length of artery - pressure
waveform, volume waveform, ultrasound or mag-
netic resonance imaging;

e augmentation index - the difference between the
second and first systolic peaks as a percentage of
pulse pressure - pressure waveform;

e capacitive compliance - relationship between pre-
ssure change and volume change in the arteries
during the exponential component of diastolic
pressure decay - pressure waveform;

e oscillatory compliance - relationship between os-
cillating pressure change and oscillating volume
change around the exponential pressure decay
during diastole - pressure waveform.
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In this matter, the stiffness index () may be more
useful because it is less dependent on blood pressure®.
Another endothelial dysfunction trigger is represented
by the shear stress. Mechanosensors from the endothe-
lial cells detect shear stress and transduce it into bio-
chemical signals to trigger vascular adaptive responses.
Among the various shear-induced signalling mole-
cules, reactive oxygen species and nitric oxide have
been implicated in vascular homeostasis and diseases.

Mechanisms responsible for arterial aging are com-
plex and involve cell migration towards intima, the
increase of collagen and decrease of elastin, the elas-
tin fatigue phenomenon (elastin gradually fails and its
load bearing function is presumably taken over by co-
llagen), polymorphism in metalloproteinase gene pro-
moters®*, homocysteine, reduced nitric oxide availabi-
lity, oxidative stress, inflammation, genetic program-
ming - telomeres (they shorten each time a cell divides).
Such impairment could be attributable to senescence
of cardiovascular tissues at the cellular level as a result
of telomere shortening, deoxyribonucleic acid damage,
and genomic instability. In fact, the replicative ability
of cardiovascular cells, particularly stem cells and/or
progenitor cells, has been shown to decline with age.
Recently, considerable progress has been made in un-
derstanding the pathogenesis of human progeroid
syndromes that feature cardiovascular aging. Most of
the genes responsible have a role in deoxyribonucleic
acid metabolism, and mutated forms of these genes re-
sult in alterations of the response to deoxyribonucleic
acid damage and in decreased cell proliferation, which
might be common features of a phenotype of aging?.

Subclinical atherosclerosis in hypertensive patients
should take into consideration some parameters such
as: blood pressure profile (day/night characteristics -
dipper, non-dipper, extreme dipper, reversed dipper,
sustained/isolated nocturnal/isolated diurnal), mor-
ning blood pressure surge, ambulatory arterial stiffness
index, smoothness index, tensional variability, tensio-
nal entropy, tensional loading. Morning blood pressure
surge is defined as the difference between the mean
systolic blood pressure during the 2 hours after waking
and the mean systolic blood pressure during the hour
that included the lowest blood pressure during sleep
and it is a predictor of silent and clinical cerebro-vas-
cular disease in elderly hypertensive®. Ambulatory
arterial stiffness index is a predictor of cardiovascu-
lar mortality and it is related to organ damage such
as left ventricular hypertrophy®”. Smoothness index
is the ratio between the average of the blood pressure
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changes computed for each hour of the recording and
its standard deviation, with evident advantages over
trough-to-peak ratio in the prediction of the regression
of left ventricular hypertrophy. It has been proved that
smoothness index and not the trough-to-peak ratio is
the predictor of modifications in the carotid artery wall
thickness and the information provided by it is inde-
pendent from the basal blood pressure values®. In stu-
dies it has been demonstrated that there is a correlation
between the coronary artery calcification and arterial
stiffness index in patients over 50 years old and it shows
that the arterial stiffness index can be used to investiga-
te atherosclerotic risk’.

Blood pressure is characterized by marked short-
term fluctuations within the 24 h (including those
occurring in an apparently random fashion over secon-
ds or minutes and those following the circadian rhythm
of activity). Significant blood pressure variations have
also been shown to occur over more prolonged peri-
ods of time (i.e. between days, weeks, months, and
seasons and even years). Blood pressure variability is
the result of complex interactions between extrinsic
environmental and behavioural factors with intrinsic
cardiovascular regulatory mechanisms (humoral and
neural central or reflex influences) not yet completely
understood. Measures of blood pressure variability can
be obtained through different methods. Depending on
the method and time interval considered for its assess-
ment, the clinical significance and prognostic implica-
tions of a given measure of blood pressure variability
may indeed substantially differ. Blood pressure varia-
bility can be classified into four categories: very short
term (beat to beat), short term (>24 hours), long term
(day-by-day) and very long term (visit-to-visit)*>.

From the recently published studies on atheroscle-
rosis, IMPROVE study confirmed that in populations
with considerable medication use, an increased carotid
intima-media thickness is related to increased cardio-
vascular risk and that common measures are as good
as more elaborate measures. IMPROVE found that for
risk classification, the more elaborate carotid intima-
media thickness measures are preferred over common
measures. Another novelty from 2015 is the link be-
tween interleukin-5 and atherosclerosis. It has been
shown that it has a protective effect in atherosclerosis,
especially in women and it is a potential molecular tar-
get for coronary artery disease®. But the most impor-
tant question remains: is the plaque regression possi-
ble? Radical changes in lifestyle and aggressive therapy
for lowering cholesterol, such as statins or proprotein
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convertase subtilisin kexin 9 inhibitors improve pro-
gnosis. Studies such as REVERSAL or ASTEROID pro-
ved that it is possible for the atherosclerotic plaque to
reduce with 6-7% after aggressive therapy and only for
plaques with large diameters*. Recent advances have
emphasized new pathological aspects of atherosclero-
sis and novel methods of discovering it in early stages,
increasing the chances for an immediate treatment and
a firm reduction of the complications.

Conlflict of interests: none declared.
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CARDIOLOGIE PREVENTIVA S| RECUPERARE CARDIOVASCULARA

Preventie si recuperare cardiovasculard - ce e nou?

D. Pop', D. Zdrenghea', M.I. Popescu?

Ghidurile de preventie cardiovasculard europene $i
americane — existd diferente?

In ciuda numeroaselor discutii si controverse care au
avut loc anul trecut, s-a ajuns la concluzia ca existd nu-
meroase similaritati intre ghidurile de preventie car-
diovasculara elaborate in Europa'* si cele din USA>”.
Astfel, fara indoiald preventia cardiovasculard repre-
zintd o realitate a cdrei necesitate a fost pe deplin de-
monstrata. La baza acestui proces important stau in
primul rand masurile de schimbare a stilului de viata
incluzand renuntarea la fumat, exercitiile fizice regulate
si 0 alimentatie sinitoasd'’. In contextul in care bolile
cardiovasculare au o etiologie multifactoriala, alte tin-
te importante care trebuie atinse in cadrul preventiei
lor sunt reprezentate de factorii de risc cardiovascular
modificabili: hipertensiunea arteriald, LDL-cholesterol,
non-HDL-cholesterol, diabetul zaharat, obezitatea'®.

The Joint British Society consensus recommandation
for the prevention of CVD-JBS3

In anul 2014 se publica al treilea consens al societiti-
lor britanice pentru prevenirea bolilor cardiovascula-
re (JBS3). Daca pana nu demult strategiile actuale de
preventie se concentrau asupra pacientilor aflati la risc
pe termen scurt (zece ani), JBS3 se adreseazd aprecierii
riscului pe durata intregii vieti, pentru a include in pro-
gramele de preventie si populatia cu risc cardiovascular
scazut la zece ani, dar cu risc crescut pe durata intregii
vieti (de exemplu, pacientii mai tineri si femeile)'!. Prin
utilizarea riscului pe toatd durata vietii, indivizii apa-
rent sdnatosi isi pot calcula ,,varsta cardiovasculard” in
functie de vérsta lor cronologicd, ceea ce ar trebui sa in-
curajeze adoptarea unui mod de viatd mai sanatos. JBS3
a introdus un nou calculator al riscului, (QRISK) care
estimeazd att riscul cardiovascular la zece ani, cét si
riscul cardiovascular pe toata durata vietii. Acest calcu-
lator al riscului poate fi accesat online la adresa www.
jbs3risk.com'’. Indivizii cu risc cardiovascular crescut,

! Sectia Cardiologie, Spitalul Clinic de Recuperare, Universitatea de
Medicina si Farmacie ,,Iuliu Hatieganu”, Cluj-Napoca, Roménia

2 Spitalul Clinic Judetean de Urgenta, Facultatea de Medicina si Farmacie,
Universitatea Oradea, Romania

precum si la cei cu boli cardiovasculare diagnosticate,
sunt sfituiti sd urmeze, insd, cu strictete recomanda-
rile medicale, iar calcularea acestui risc se va face cu
precautie''. Pentru calculul sdu se iau in considerare
urmatorii parametrii: varsta, sexul, statul de fumator,
etnia, valoarea colesterolului total, HDL-colesterolului,
tensiunea arteriala sistolici, antecedentele heredocola-
terale de boala cardiovasculard (aparutd inainte de 60
de ani), prezenta in antecedente a hipertensiunii (tra-
tata sau nu), poliartritei reumatoide, fibrilatiei atriale,
diabetului zaharat de tip 2, bolilor cronice renale'’. Se
subliniazd cd non-HDL-colesterolul (colesterolul total
minus HDL-colesterol) va inlocui LDL-colesterolul in
practica medicala'.

Estimarea riscului cardiovascular in practica
medicald

Este binecunoscut faptul ca European Heart Society re-
comanda aprecierea riscului cardiovascular utilizind
grila de risc SCORE. Grila SCORE necesita evaluarea
mai multor factori de risc cardiovascular, obtinindu-se
un punctaj pe baza caruia se apreciaza riscul de aparitie
in urmatorii 10 ani a unei boli cardiovasculare fatale.
(probabilitatea de deces printr-o boald cardiovascu-
lara). Existd 2 grile, una care se adreseaza tarilor din
Europa cu risc cardiovascular scizut si alta tarilor cu
risc cardiovascular crescut. Exista grile separate pentru
femeile si barbatii cu varste peste 40-50 de ani. Grilele
iau in considerare valoarea tensiunii arteriale sistolice,
valoarea colesterolului si statutul de fumator sau nefu-
mitor. In prezent, exista grile SCORE in care se poate
introduce si valoarea HDL-Colesterol si grile speciale
pentru subiectii tineri. Aprecierea riscului este doar ab-
solutd, cu exceptia grilei pentru tineri (sub 40 ani) care
arata indiferent de sex, pe baza parametrilor amintiti
mai sus de cate ori creste riscul de a dezvolta o boa-
14 cardiovasculard, fata de persoanele din acelasi grup
populational si de aceeasi varsta la care acesti factori
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sunt absenti. Intr-un studiu publicat anul trecut, Vikhi-
reva si colaboratorii au incercat si realizeze o estimare
a modului in care grila SCORE a evaluat riscul cardio-
vascular in mai multe tari din Europa: Cehia, Polonia,
Lituania si Federatia Rusd. Este vorba de fapt despre
rezultatele studiillor MONICA (1980) si HAPIEE (anii
2000)". Astfel, utilizand grila SCORE, in studiul MO-
NICA riscul cardiovascular a fost subestimat in Fede-
ratia Rusd, iar in studiul HAPIEE a fost supraevaluat
in Cehia si Polonia'?. De asemenea, s-a constatat ca
nivelul scazut de educatie si statusul de celibatar s-au
asociat cu riscul de mortalitate cardiovasculara. Aceiasi
autori au demonstrat cd si pozitia socio-economica, in-
cluzand nivelul de educatie, accesul la unele categorii
de alimente si conditiile de viatd influenteazd mortali-
tatea generala de orice cauzd'. Asadar, se poate observa
o supraestimare a grilei SCORE in tarile in care morta-
litatea cardiovasculard este in scidere si o subestimare
a sa acolo unde se inregistreaza in continuare o crestere
a acestei mortalitati.

Desigur cd in aceste conditii se pune intrebarea cum
se poate imbundtati aprecierea riscului cardiovascu-
lar prin utilzarea grilei europene SCORE. Probabil cd
adaugarea unor noi factori de risc in grila (de exemplu
homocysteine) ar putea contribui la o apreciere mai
exactd a SCORE-ului®.

Desigur ca se poate recurge si la calculul riscului car-
diovascular si prin alte metode. Asa cum aratat mai sus,
in UK se utilizeaza QRISK. In New Zealand the PRE-
DICT web-based decision support system oferd infor-
matii atat asupra riscului individual cét si asupra unui
tratament personalizat'®.

.Noii” factori de risc cardiovascular care ar putea fi
implicali in preventia cardiovasculard
Chiar daca in prezent se discutd tot mai mult si despre
identificarea altor factori de risc care ar putea fi utili
in imbunitatirea stratificdrii riscului cardiovascular, nu
trebuie sa uitdim importanta estimarii riscului cardio-
vascular total"”. Importanta acestui risc rezulta din mai
multe considerente: bolile cardiovasculare sunt multi-
factoriale, factorii de risc actioneaza sinergic, clinicie-
nii trateaza pacientii nu factori de risc in mod izolat,
iar masurile de preventie cardiovasculard se adreseaza
riscului cardiovacular total”. In continuare, vom suma-
riza principalii factori de risc care ar putea fi mai mult
sau mai putin luati in considerare pentru ameliorarea
aprecierii riscului cardiovascular.
e Adaugarea HDL-C as an independent variable
duce la modificarea valorii riscului SCORE la
ambele sexe indiferent de varsta, insa contributia

28

Romanian Journal of Cardiology, Vol. 25
Supplement 2015

sa in acest sens este modesta. Poate fi util, insa, la
subgrupurile cu risc intermediar’.

e Rolul triglicerdelor ca predictori ai riscului cardi-
ovascular fost mult studiat, insa dovezile cu privi-
re la ,utilitatea” lor nu sunt convingatoare'’.

e Adadugarea indicelui de masd corporald la scorul
Framingham nu a dus la o imbunatitire in ceea
ce priveste predictia evenimentelor cardiovascu-
lare".

e La fel, includerea proteinei C reactive in cadrul
grilei Framingham sau ASSIGN a contribuit doar
modest la aprecierea riscului'. Ea poate fi utila la
reclasificarea indivizilor cu risc intermediar.

¢ Includerea fibrinogenului in scorurile de risc nu
aduce contributii importante la evaluarea riscului
cardiovascular'’.

e NT-pro-BNP si troponiona I, pot reprezenta mar-
keri ai evenimentelor cardiovasculare'.

e Asocierea mai multora dintre factorii de risc de
mai sus, dar si a altora (raportul albumina/crea-
tinina determinate din urind, factorul VIIIc, in-
terleukina-6, Lp(a), Hgb, solubild ST2, factorul
growth differentation -15, HbA , ,insulin-like
growth factor-17) la factorii de risc ,traditionali”
poate contribui la evaluarea riscului cardiovascu-
lar.

e La subiectii asimptomatici existd in schimb o serie
de examinari paraclinice care pot decela ateroscle-
roza subclinica: indicele gleznd-brat, dilatatia me-
diatd de flux, unda de puls, ecografia carotidiand,
tomografia computerizata).

Screening-ul factorilor de risc cardiovascular $i
tratamentul in diabetul tip |

In anul 2014 se publici AHA/ADA consensul: ,, Type 1
Diabetes Mellitus and Cardiovascular Disease”*®. Aici se
fac urmétoarele recomandari pentru screeningul facto-
rilor de risc cardiovascular si pentru tratamentul din
diabetul de tip 1:

° HbAlc, va fievaluatéla 6 luni, iar valorile tintd sunt:
adulti: <7,0%; tineri: varsta: 13-19 ani: <7,5%; var-
sta: 6-12 ani: <8,0%; varsta <6 ani: <8,5%.

e Raportul albuminurie/creatinurie, rata filtrarii
glomerulare, vor fi determinate anual. Se va insti-
tui tratament cu ACE inhibitor-tintd tensionald
fiind <130/80 mm Hg (adulti) sau <90 percentile
(copii).

o Profilul lipidic va fi evaluat astfel:

- Laadulti la doi ani. Tintele sunt-LDL <100 mg/
dL; non-HDL-C, <130 mg/dL;
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- La copii intre 10-21 ani, odatd la 3-5 ani. Tinte-
le sunt - LDL <100 mg/dL;

- Non-HDL-C <130 mg/dL. Pentru atingerea
tintei -LDL <100-130 mg/dL se vor administra
la nevoie statine.

- La adultii fara risc cardiovascular, tinta pentru
LDL este <100 mg/dL. Pentru atingerea acestei
valori se recomanda tratament cu statine.

- La adultii fara risc cardiovascular, tinta pentru
LDL este <70 mg/dL. Se recomandd tratament
cu statine.

e Valorile tensionale vor fi masurate la fiecare con-
trol. Tintele sunt: pentru adulti <130/80 mmHg;
pentru copii: >percentila 95 sau >130/80 mmHg.
In acest sens se recomanda atit masuri de schim-
bare a stilui de viatd, cét si tratament medicamen-
tos dacd tensiunea arteriald este>140/80 mmHg
cu inhibitori ai enzimei de conversie si sartani.

e Stadiul de pre-hipertensiune necesita monitoriza-
rea tensiunii arteriale cu ocazia fiecarui control.
Tintele sunt pentru adulti: 120-130/80-89 mm
Hg; copii: <percentila 90-95. In acest sens, se reco-
mandd aplicarea mésurilor de schimbare a stilului
de viata.

e Preventia cu aspirina se recomandd doar la varste
de peste 21 de ani si doar in prezenta unei boli
cardivasculare.

Factorii psihosociali

Legatura dintre factorii psihosociali, in special depre-
sia si anxietatea, si patologia cardiovasculara este mult
dezbatuta in prezent. De altfel, in anul 2014, se publica
AHA scientific statement: »Depression as a Risk Factor
for Poor Prognosis Among Patients With Acute Coronary
Syndrome™. Aici se face o analizd complexd a 53 de
studii individuale (in 32 urmadrindu-se toate cauze-
le de mortalitate, in 12 mortalitatea cardiaca si in 22
mortalitatea+evenimentele cardiovasculare non-fatale)
si 4 meta-analize referitoare la depresie si riscul cardio-
vascular’®. Se concluzioneaza ca prezenta depresiei se
asociazd in mod semnificativ statistic cu mortalitatea
de toate cauzele, mortalitatea cardiaca si cu evenimen-
tele cardiovasculare non-fatale®.

In Europa, in Nord-Trondelag Health Study
(HUNT?2), unde au fost urmariti 57 953 de pacienti
norvegieni timp de 11.4 ani, fard boli cardiovasculare,
existenta depresiei si anxietatii, mai ales dacd au fost
repetitive, s-au asociat cresterea moderata a riscului de
infarct miocardic®. Totodata, prezenta depresiei la pa-
cientii cu boli cardiovasculare contribuie la deteriora-
rea calitatii vietii®'.
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Poluarea $i bolile cardiovasculare

Desi s-a constatat de ani de zile cd expunerea la facto-
rii poluanti poate agrava bolile cardovasculare, aceastei
probleme i s-a acordat atentie doar in ultimii ani. Ast-
fel, rezultatele recente din Nurses’ Health Study, dar si
din alte studii, dintre care unul desfasurat in Germania,
confirma faptul ca diversi agenti poluanti pot contribui
la cresterea riscului de moarte subita cardiaca, a numa-
rului de evenimente coronariene fatale, dar si la apari-
tia aterosclerozei subclinice* .

Preventia cardiovasculard la pacientii
revascularizali

Tot anul trecut se publica ESC/ EACTS Guidelines on
myocardial revascularization®. Aici se fac urmatoarele
recomandari referitoare la preventia secundara a paci-
entilor supusi procedurilor de revascularizare®:

o Toti pacientii trebuie sa urmeze mésuri de modi-
ficare a stilului de viatd si programe de recuperare
cardiovasculara.

e Toti bolnavii vor urma pe termen lung, daca nu
exista contraindicatii tratament cu inhibitori ai
enzimei de conversie, sau sartani, beta-blocate,
statine si aspirind (clopidogrel). Dubla terapie an-
tiagregant cu aspirind si clopidogrel sau prasugrel
sau ticagrelor se va desfasura pe parcursul unui an
de la debutul evenimentului coronarian.

e Antialdosteronicele vor fi prescrise tuturor paci-
entilor cu insuficientd cardiacd clasa functionala
NYHA II-1V si fractie de ejectie <35%, care ur-
meaza deja terapie cu inhibitori ai enzimei de
conversie sau sartani si beta-blocate.

e Ivabradina este indicatd pentru reducerea spitali-
zarilor tuturor pacientilor cu insuficienta cardiaca
cu simptomatologie persistentd, clasa functionala
NYHA II-1V si fractie de ejectie <35%, aflati in
ritm sinusal si care au o freventd cardiacd >70
bétai/minut, in ciuda terapiei maximale cu inhi-
bitori ai enzimei de conversie sau sartani, antial-
dosteronice si beta-blocate.

Trialuri de preventie publicate in anul 2014
Schimbarea stilului de viata a fost studiat in the Coro-
nary Artery Risk Development in Young Adults Study*.
Aplicarea la adultii tineri a mdsurilor reprezentate de
renuntarea la fumat, dietd si exercitii fizice a dus la sca-
derea riscului de aparitie a calcifierilor coronariene si a
raportului intimd/medie carotidian.

La pacientii cu diabet zaharat tip II, activitatea fizi-
ca scdzutd se asociazd cu cresterea cu 25-70% a riscului
de aparitie a bolilor cardiovasculare si a mortalitatii cu
o perioada de mai bine de 5 ani”.
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Rolul si consecintele tigarii electronice sunt dezba-
tute intr-un mare studiu european cuprinzand 27 de
tdri din Europa care a inclus persoane cu varste de pes-
te 15 ani®®. Autorii studiului aratd necesitatea evaludrii
efectelor pe care tigdrile electronice le au asupra sdna-
tatii, pe termen lung, in special la populatia foarte ta-
néra. Totodatd, in SUA exista preocupari in acest sens.
In anul 2014, AHA elaboreaza un alt statement - ,,Elec-
tronic cigarettes: a policy statement from the American
Heart Association”, in care se sublineazd importanta
determinarii impactului tigdrii electronice asupra stdrii
de sdnatate in general i asupra riscului de aparitie a
accidentului vascular cerebral si al bolilor cardiace in
special, in randul adultilor tineri si adolescentilor®.

Studiul INVEST publicat in USA urmareste benefi-
ciile scdderii tensiunii arteriale in conformitate cu reco-
mandarile JNC 8 la bolnavii cu hipertensiune arteriala
de peste 60 de ani, analizind mai multe trialuri efectua-
te in acest domeniu®. Daci la pacientii foarte varstnici,
de peste 80 de ani, tinta tensionald de <150/80 mm Hg
aduce beneficii in ceea ce priveste reducerea evenimen-
telor cardiovasculare si imbunatatirea calitatii vietii, nu
acelasi lucru se poate afirma despre pacientii de peste
60 de ani. La acestia, mai ales dacd prezinta si cardi-
opatie ischemica, atingerea pentru tensiunea arteriald
sistolica a unei tinte cuprinse intre 140-150 mmHg,
aduce mult mai putine beneficii cardiovasculare decat
»vechea” tintd <140 mmHg recomandata de JNC 7 si de
ghidurile europene®.

Studii cu hipolipemiante

Studiul IBIS- 4 demonstreaza ca administrarea de ro-
suvastatin in doza mare-40 mg/zi la pacienti cu infarct
miocardic acut, contribuie la regresia plicii de aterom
cuantificata ultrasonografic®.

Exista o serie de meta-analize, puneri la punct si
puncte de vedere cum ar fi ,,Statin Muscle Safety Task
Force’*?*, care atrag atentia asupra fenomenului de in-
tolerantd la statine, atunci cind aceste medicamente
sunt utilizate pe termen lung si in doze crescute.

Intr-un review publicat in Lancet - ,, Triglycerides and
cardiovascular disease”, se arata ca nivelele crescute de
trigliceride reprezinta factor de risc cardiovascular®.
In acest sens, aparitia unor noi medicamente cu efecte
pe scaderea acestor fractiuni lipidice poate fi luata in
discutie numai dupa ce efectul lor benefic va fi dovedit
in trialuri mai largi, urmand si se demonstreze daca
existd sau nu o scadere reald a riscului cardiovascular®.

Exista si o serie de studii in desfasurare care pun in
discutie beneficiul cardiovascular adus de o serie de
hipolipeminate noi: Varespladib (VISTA trial)*, Dara-
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pladib (trialurile SOLID si STABILITY)**, Aligitazar
(trialul ALECARDIO)*, Evolocumab si Alirocumab
(trialurile ODYSSEY Outcomes, FOURIER si SPI-
RE)40-41.

Sudiul EUROASPIRE IV

Studiile EUROASPIERE (I-IV) au vizat modul in care
se realizeaza controlul factorilor de risc cardiovascular
si uitilizarea medicatiei cardioprotectoare la pacienti cu
cardiopatie ischemica din Europa. Au fost incluse peste
100 de centre din 25 de tari europene, printre care si
Romaénia. Studiile EUROASPIRE 1, II si III, au dove-
dit in succesiune cd populatia acceptd administrarea
medicatiei cardioprotectoare, in ,,defavoarea” schim-
bérii stilului de viata*. Astfel, s-au inregistrat cresteri
ale procentelor de utilizare a acestor terapii, in timp ce
prevalenta fumatului, obezitétii si sedentarismului au
ramas aceleasi*?. In studiul EUROASPIRE IV se consta-
ta cresterea in continuare a prevalentei obezitatii, dar si
a diabetului zaharat de tip 2, fatdi de EUROASPIRE III,
sugerand faptul cd totusi masurile de schimbare a stilu-
lui de viata trebuie mai bine cunoscute de citre pacienti,
aplicate mai intens si la o scard mai larga de catre per-
sonalul medical®. Totodata, 75% dintre pacientii cu
cardiopatie ischemicd nu au atins tintele pentru LDL-
colesterol (<70 mg/dl), iar 45% au avut valori ale ten-
siunii arteriale de peste 140/90 mmHg, respectiv peste
140/90 mmHg in cazul diabeticilor*’. Astfel prevalenta
obezitatii a fost de 38% (36% la barbati si 44% la femei),
a obezitétii centrale de 58% (53% la bérbati si 75% la
femei), iar a diabetului de 40%*. Prevalenta obezitatii
de tip central (circumferinta abdominald >102 cm pen-
tru bérbati si 288 cm pentru femei) a fost si ea foarte
mare 58% (53% la barbati si 75% la femei)*. Prevalenta
obezitdtii a variat intre 25 si 30 % in centrele din Bosnia-
Hertegovina, Olanda, Serbia si Suedia si valori de peste
45% in centrele din Romania, Federatia Rusi si Slove-
nia®. Dintre pacientii diagnosticati cu obezitate 38%
nu sunt congstienti ca trebuie sa sldbeasca, in 20% din-
tre subiectii obezi nu au fost informati niciodata asu-
pra consecintelor pe care le implicd aceasta patologie®.
75% au beneficiat de recomandari asupra importantei
reducerii alimentatiei calorigene, 64% asupra dietei pe
care trebuie sd o urmeze si 63% asupra modului de apli-
care a activitatii fizice®”. 69% au recurs intr-adevar la
eliminarea alimentelor calorigene, 54% la masurile de
schimbare a stilului de viatd prin dietd si doar 47% au
urmat programe de antrenament fizic*’. Concluzia stu-
diului in ceea ce priveste obezitatea este cd prevalenta
acesteia, a supragreutdtii, sunt alarmant de crescute in
Europa si cd personalul medical trebuie sd abordeze
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intr-un mod mai complex masurile care se impun pen-
tru ameliorarea acestor patologii. 27% dintre pacienti
cu cardiopatie ischemica stiau ca sufera de diabet za-
harat, iar 13% au fost nou diagnosticati pe baza valo-
rii HbA _>7 mmol/L)*. Dintre diabeticii cunoscuti cu
aceastd boald, doar 53% au avut valori controlate ale
HbA,_de sub 7 mmol/L, cu procente mai crescute in
centrele din Bulgaria, Croatia, Franta, Turcia si Anglia
si cele mai scdzute in Belgia si Finlanda®.

In ceea ce priveste fumatul, daci se iau in considera-
re pacientii cu cardiopatie ischemicd cu varste sub 50
de ani prevalenta acestuia este de 34% (33% la barbati
si 36% la femei)*. La pacientii intre 50-59 de ani este de
25% (27% la barbati si 19% la femei), intre 60-69 de ani
15% (16% la barbati si 12% la femei), iar la cei de peste
70 de ani (6 % la barbati si 4% la femei)*. Din pécate,
24,2% dintre pacientii cu cardiopatie ischemica luati in
evidenta in studiul EUROASPIRE III sunt supusi dupa
externare fumatului pasiv®.

Doar la 51% dintre pacientii cu cardiopatie ischemi-
ca li s-au indicat programe de recuperare si preventie
cardiovasculard, cu un numar mai redus in cazul feme-
ilor®. Dintre acestia doar 41% au urmat efectiv aces-
te programe (43% barbati si 37% femei)*. 10% din
pacientii cu cardiopatie ischemica din Europa (10%
bérbati si 8% femei) nu efectueaza niciun fel de activi-
tate fizicd ci doar 20% (22% la barbati si 13% la femei)
urmeazd un program de activitate fizica intensd de mai
mult de 20 de minute, de trei ori pe saptimana®.

87% dintre pacientii cu cardiopatie ischemica au
avut indicatie de terapii hipolipemiante (majoritatea
cu statind)*®. Terapia antihipertensiva a fost utilizaté in
proportie de 78%, insd doar la 58% dintre hipertensivi
s-au decelat valori ale tensiuni arteriale recomandate
de ghiduri®. 94% dintre pacientii cu cardiopatie ische-
micd au beneficiat de terapie antiagreganta plachetar®.
83% dintre pacientii cu cardiopatie ischemicé au urmat
terapie cu betablocante®.

Per ansamblu, in ceea ce priveste controlul factori-
lor de risc in general, acesta a fost mult mai scazut in
randul femeilor, diabeticilor si a pacientilor cérora li
s-a indicat ca procedura de revascularizare by-pass-ul
aorto-coronarian®.

Datele referitoare la Roménia sunt prezentate in cele
ce urmeaza®. Prevalenta obezitatii in general a fost de
46%, iar a obezitatii de tip central de 72%. Fumatul a
fost prezent intr-un procent de 11%, iar a persistent
smoking de 30%. Hipertensiunea arteriald a fost pre-
zenta la 48% dintre pacienti, cu un control al valorilor
tensiunii arteriale (<138/80 mmHg) de 52%. 38% din-
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tre roméni au avut valori ale LDL-C >2,5 mmol/l si 80%
>1,8 mmol/l. Sub medicatie acesta a scazut <2,5 mmol/l
la 66% si 22% sub 1,8 mmol/l. Prevalenta diabetului a
fost de 39%, cu un control al valorilor glicemice doar la
19% dintre acestia. 39% au avut valori ale HbA, <6.5%.
92% dintre romanii cu cardiopatie ischemica au bene-
ficiat de terapie cu aspiring, 88% cu beta-blockers, 72%
cu ACE or ARB’, 87% cu statine.

Dintre roménii cu cardiopatie ischemica, 65% des-
fasoara activitate fizicd cu nivel scazut, 19% participa la
activitati fizice de intensitate moderatd, iar doar 24,5 %
presteazd o activitatea fizica intensd®.

Se poate concluziona ca, de fapt, toate studiile EU-
ROASPIRE efectuate in succesiune I, II, III si IV, au
demonstrat faptul ca in timp a crescut proportia paci-
entilor care beneficiazd de medicatie cardioprotec-
toare®, cu cresterea, insd, alarmantd a prevalentei fu-
matului in rdndul bolnavilor tineri, a obezitétii, supra-
greutdtii si diabetului zaharat in general.

Conlflict de interese: nedeclarat.
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Strategia farmacoinvaziva - o abordare rationala actuald in
infarctul de miocard cu supradenivelare de segment ST

G. Tatu-Chitoiu', F. Van de Werf*

Rzperfuzia miocardicd este cea mai importanta achi-
itie a tratamentului infarctului miocardic acut cu
supradenivelare de segment ST (STEMI). Tehnicile de
reperfuzie au evoluat rapid de la tromboliza intracoro-
narianad"? la tromboliza intravenoasd®* si, ulterior, la
angioplastia primara (PPCI) cu stentare®. Acumularea
de date in studiile randomizate si rezultatele metaanali-
zelor au condus cétre actualele recomandari®®, potrivit
carora PPCI trebuie consideratd drept strategie de re-
perfuzie, de preferat in comparatie cu tromboliza, daca
poate fi efectuata in primele 12 ore de la debutul STEMI
si in primele 2 ore de la primul contact medical (PCM)
de o echipd antrenata®'®. Conform acelorasi recoman-
dari, tromboliza devine o prima optiune in situatia in
care se estimeaza cd timpul care se scurge de la PCM si
péana la laboratorul de cateterism depéseste 2 ore’.

In cadrul acestei standardizari a tratamentului paci-
entilor cu STEMI nu trebuie uitate insa diferentele im-
portante intre o reperfuzie miocardica precoce (prime-
le 6 ore de la debutul STEMI) sau tardiva (6-12 ore)’.
Aria de infarct poate fi limitatd doar la pacientii la care
reperfuzia coronariana este efectuata in primele 4-6
ore de la debutul STEMI. Ulterior acestui interval de
timp necroza miocardica este completa pe intreaga
arie ischemiata''. 2. Rata de succes a reperfuziei prin
trombolizd este maxima in primele 3 ore de la debutul
STEMI. Dupd acest interval de timp, trombusul intra-
coronarian devine mult mai dificil de dizolvat, iar sansa
de reperfuzie tromboliticd se reduce net'. 3. Desi rata
de succes a dezobstructiei coronariene interventionale
este foarte mare (peste 90%) chiar la pacientii care ajung
tarziu la laboratorul de cateterism, deschiderea tardiva
a arterei coronariene nu inseamnd in mod automat si
realizarea unei reperfuzii miocardice eficiente. Dimpo-
triva, cu cat timpul scurs de la debutul STEMI si pana
la dezobstructia coronariana se prelungeste, cu atat

! Spitalul Clinic de Urgenta Floreasca, Bucuresti, Romania
* Department of Cardiovascular Sciences, University of Leuven, Belgium

incidenta sidromului de ischemie-reperfuzie, a feno-
menului de ,,no-reflow” miocardic si a riscului de rup-
tura de cord cresc'>V. In felul acesta, potentialul efect
benefic al dezobstructiei coronariene este compromis,
fapt oglindit si de cresterea progresivd a mortalitatii
tardive, in ciuda succesului initial al PPCI'®2!,

in viata reald, efectuarea PPCI in primele 2 ore de
la PCM este posibila doar la un numar relativ redus de
pacienti (sub 20-50%)* datoritd limitarilor legate de
infrastructurd. Aceste limite existd chiar si in marile
metropole sufocate de problemele de trafic si de supra-
aglomerare a spitalelor. In aceste conditii, transferul
unui pacient citre centrele de PCI, cu subestimarea sau
ignorarea unui timp prelungit de transfer, poate anula,
pe de o parte, efectul benefic al unei trombolize precoce
si poate compromite, pe de alta parte, reperfuzia mio-
cardicd interventionald tardiva. Mai mult, timpul scurs
de la intrarea pacientului pe poarta centrului de PCI
si pana la efectuarea angioplastiei este, in viata reala,
mult mai lung decat cel recomandat de ghiduri. Spre
exemplu, date din ,,US National Cardiovascular Data
Registry” raportate la nivelul anului 2014 indicau fap-
tul cd, in Statele Unite, numai 51,3% dintre pacientii
transferati direct pentru PPCI au un ,,door-to-baloon
time” de 120 de minute. Pentru pacientii la care tim-
pul de transport a depdsit 60 de minute, doar 29,6% au
beneficiat de PPCI intr-un interval de 120 de minute si
numai 52,7% au primit trombolitice®. Intarzierea PPCI
dincolo de 2 ore de la PCM ii anuleaza practic superi-
oritatea asupra unei trombolize efectuate in acest in-
terval de timp?’. Drept urmare, ignorarea importantei
realizérii precoce a reperfuziei miocardice (in prime-
le 6 ore de la debutul STEMI) si orientare strictd citre
tratarea interventionala a pacientilor cu STEMI pot
conduce, in viata reald, la timpi prelungiti de la debutul
STEMI si/sau de la PCM si pana la procedurd, cu rata-
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rea beneficiului pe care o reperfuzie farmacologica l-ar
fi putut aduce in acest interval de timp.

Reperfuzia coronariana precoce continua sa fie tinta
principala a tratamentului pacientilor cu STEMI". Pen-
tru atingerea acestui scop abordarea hibrida, farmaco-
invaziva apare ca fiind modalitatea corectd. Aceastd
strategie se bazeaza pe abordarea interventionald a
pacientilor, precedatd insd de trei componente: 1. Du-
bla antiagregare plachetara si administrare de anticoa-
gulante (heparina nefractionatd sau enoxaparind) ime-
diat dupa diagnosticarea STEMI si inainte de transferul
catre laboratorul de cateterism. Aceastd atitudine poate
conduce la dezobstructie coronariand. Astfel, in PRA-
GUE-2, aproape o treime dintre pacientii randomizati
pentru transfer catre PCI (in locul trombolizei locale)
aveau flux TIMI 2 sau 3 in momentul efectudrii coro-
narografiei. Toti pacientii fuseserd insa incarcati cu as-
pirina si clopidogrel si primisera un bolus de 200 u.i.
de heparind nefractionatd inainte de transfer’; 2. Efec-
tuarea trombolizei inainte de transfer (si in absenta
contraindicatiilor) la pacientii pentru care timpul es-
timat de transfer depaseste 2 ore de la PCM. In cazul
in care acest timp este mai mic de 2 ore, pacientul este
trimis catre centrul de PCI fira trombolizd prealabili;
3. Abordarea interventionald diferentiatd a pacientului
in functie de prezenta/absenta criteriilor electrocardio-
grafice (ECG) de reperfuzie (reducerea supradeniveld-
rii segmentului ST cu peste 50% din valoarea initiald pe
electrocardiograma inregistratd la primirea pacientului
in centrul de PCI). Practic, in absenta criteriilor ECG
de reperfuzie se practica imediat angioplastie de salva-
re (,rescue PCI”). Daca sunt indeplinite criteriile ECG,
coronarografia si instrumentarea pacientului sunt amé-
nate pentru intervalul 3-17 ore dupa tromboliza.

Beneficiile unei astfel de strategii farmacoinvazive
au fost semnalate de mai mult timp in primul rand de
registre, care oglindesc cel mai bine realitatea zilnica.
Astfel, registrul FAST-MI a raportat o mortalitate in-
traspitaliceasca de 3,3% pentru pacientii cu tromboliza
prespitaliceascd urmata de o abordare interventionald,
comparativ cu 6,7% la pacientii tratati strict prin PPCI
in spital®. O strategie farmacoinvazivd foarte apro-
piata de cea mentionatd mai sus a fost adoptatd si in
reteaua regionald din jurul Vienei*. Este de retinut cd
la pacientii cu semne de reperfuzie trombolitica, abor-
darea interventionala a fost améanata intre 1 si 5 zile de
la debutul STEMI*. O astfel de strategie a condus la
cresterea numadrului de pacienti tratati prin PPCI de la
16% la 60% si la reducerea mortalitatii intraspitalicesti
de la 16% la 9,5%. De retinut cd mortalitatea intraspi-
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taliceascd la pacientii trombolizati in intervalul 2-3 ore
de la debutul STEMI a fost similara cu cea a pacientilor
tratati prin PPCI, iar mortalitatea intraspitaliceasca a
pacientilor trombolizati in primele 2 ore a fost chiar
mai redusa decat cea inregistratd la pacientii tratati
prin PPCI*. Aceeasi tendintd a fost raportatd in trialul
randomizat CAPTIM (3,8% dupa tromboliza prespital,
comparativ cu 4,8% cu PPCI)? si in trialul canadian
WEST?. Intr-o analizd combinati a celor doua trialuri,
mortalitatea la 1 an a fost de 4,6% la pacientii cu fibri-
nolizd®.

Recent a fost publicat studiul STREAM (Strategic Re-
perfusion Early after Myocardial Infarction), deocamda-
ta singurul trial randomizat care a comparat PPCI cu
o strategie farmacoinvazivad®. Acest trial a inclus 1.892
de pacienti diagnosticati cu STEMI in primele 3 ore de
la debut si la care angioplastia era imposibil de efectuat
in decursul primei ore de la PCM. Pacientii au primit
doze de incarcare cu clopidogrel (300 mg) - cu exceptia
celor a céror varsta depasise 75 de ani - si doze de in-
carcare de aspirina (150-325 mg), precum si enoxapa-
rind (1 mg/kg-corp la pacientii sub 75 de ani si 0,75
mg/kg-corp la pacientii peste aceasta varsta), dupd care
au fost randomizati fie pentru tromboliza pretransfer
cu tenecteplaza (944 de pacienti), fie pentru transfer
direct pentru PPCI. Important, dupa randomizarea
a 21% dintre pacientii tratati trombolitic, doza de te-
necteplazd a fost redusa cu 50% la pacientii peste 75 de
ani ca urmare a inregistrarii unei tendinte de crestere a
incidentei hemoragiilor cerebrale (este primul trial in
care doza de trombolitic este ajustatd in functie de var-
sta pacientilor!). La sosirea in centrul de PCI, atitudinea
fata de pacientii randomizati pentru tromboliza pre-
transfer a fost dictata de existenta/inexistenta semnelor
ECG de reperfuzie (,,rescue PCI’, respectiv angioplastie
amanata pentru intervalul 3-24 de ore dupa tromboli-
zd). Rezultatul a fost o ratd practic similard de deces sau
soc cardiogen, reinfarctizare sau insuficientd cardiacd
la 30 de zile intre cele doua atitudini (14,3% in bratul
cu PPCI, 12,4% in cel cu tratament farmacoinvaziv). La
64% dintre pacienti, angioplastia a fost amanata, datd
fiind existenta semnelor ECG de reperfuzie la interna-
rea in centrul de PCI. Concluzia centrala a studiului a
fost cd o abordare farmacoinvaziva precoce conduce la
rezultate similare cu cele care se pot obtine prin PPCI.
O subanaliza ulterioara a datelor, publicata in 2014, a
indicat o tendinta spre crestere a numarului de infarcte
»avortate” la pacientii cu strategie farmacoinvaziva®'. O
alta subanaliza a fost publicatd in mai 2015% si s-a axat
pe impactul alungirii timpului scurs pand la PCI in cele
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doud brate ale studiului. Ratele de deces/insuficienta
cardiaca/soc cardiogen/infarct inregistrate la 30 de zile
la pacientii tratati farmacoinvaziv sau prin PPCI au fost
de 10,8% vs 10,3% (p=0,910) la pacientii la care timpul
de intarziere a fost de sub 55 de minute, 13,9% vs 17,9%
la pacientii cu timp de intarziere intre 55-97 de minute
(p=0,148) si de 13,5% vs 16,2% la pacientii cu timp de
intarziere de peste 97 de minute (p=0,470). In conclu-
zie, pe masura cresterii timpului pana la PCI, aborda-
rea farmacoinvaziva tinde s devind superioara in spe-
cial la pacientii la care acest interval de timp depaseste
timpii recomandati de ghiduri. Practic acest beneficiu
creste cu fiecare 10 minute de alungire a timpului de
intarziere (Figura 1).

Pentru Roménia, implementarea unei strategii far-
macoinvazive la nivel national a fost impusa de nu-
marul redus de laboratoare de cateterism si de infra-
structura modesta care conduce la timpi prelungiti de
transport al pacientilor. La deschiderea Programului
National de Tratament Interventional in STEMI in
august 2010, Romania — a noua tara ca suprafata din
Europa si a saptea ca populatie - dispunea doar de 10
laboratoare de cateterism capabile si efectueze PPCI
in regim 7/24, de un numar foarte redus de cardiologi
experimentati in cardiologie interventionald si de un
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Figura 1. Asocierea relativd dintre timpul de intdrziere al interventiei cor-
onariene percutanate (PCI) in minute si tratamentul utilizat in studiu cu
mortalitatea la 30 de zile/insuficienta cardiacd congestiva/socul cardiogen/
infarctizare in studiul STREAM (32). Imagine reprodusa din Gershlick, AH
et al, Impact of a pharmacoinvasive strategy when delays to primary PCI are
prolonged. Heart. 2015 May;101(9):692-8. cu permisiunea BMJ Publishing
Group Ltd. PI=farmacoinvaziv; P-PCI=angioplastie primara.
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public cu slaba educatie in recunoasterea STEMI si asu-
pra importantei alertdrii rapide a sistemului medical de
urgentd. In aceste conditii, efectuarea trombolizei ina-
inte de transferul pacientilor catre centrele de PCI situ-
ate la distanta mare de primul spital care a diagnosticat
STEMI a devenit aproape regula, in special incepand cu
anul 2012. Cresterea progresiva a numarului de pacienti
trimisi catre centrele de PCI incluse in program (al ca-
ror numar a crescut pana la 16 in 2015) a condus insa
sila aglomerarea centrelor de PCI. Aceasta a impus din
ce in ce mai mult efectuarea unui triaj al pacientilor
la internare in functie de existenta sau nu a criteriilor
clinice si electrocardiografice de reperfuzie si gruparea
lor in pacienti cu PPCI, “rescue PCI” sau PCI amanata.
O astfel de strategie, impusa mult de conditiile speci-
fice, a condus la o crestere spectaculoasd a numarului
de pacienti care au fost abordati interventional (de la
25% in 2010 la 63,35% in 2013) si la o reducere la fel de
spectaculoasa a mortalitatii intraspitalicesti nationale,
de la 13,5% in 2009 la 8,2-8,4% in 2012 si 2013, con-
form Registrului romén pentru infarctul miocardic
acut cu supradenivelare de segment ST (RO-STEMI)
(comunicare din cadrul Congresului Societdtii Roma-
ne de Cardiologie, Sinaia, septembrie 2014). Extrem de
sugestive apar datele de mortalitate inregistrate pe cei
17.493 de pacienti inrolati in RO-STEMI in anii 2012
si 2013 (Figura 2). Astfel, cea mai redusa mortalitate
intraspitaliceasca (3,48%) a fost inregistrata la cei 1.478
de pacienti la care angioplastia a fost amanata ca urma-
re a faptului cd acestia aveau deja semne de reperfuzie
la sosirea la centrul de PCI. Aceastd mortalitate a apa-
rut semnificativ mai redusd decét cea a celor 7.994 de

14.99%

N=17493

Mar intr

globala: 8.31%

N=1478

PCl amanata P-PCI R-PCI Tromboliza  Fara reperfuzie

Figura 2. Mortalitatea intraspitaliceascd la 17493 de pacienti inrolati in in-
tervalul 1.01.2012 - 31.12.2013 in Registrul Roman pentru infarctul miocar-
dic acut cu supradenivelare de segment ST in functie de tipul de tratament
(PCI = angioplastie; P-PCI=angioplastie primara; R-PCI = angioplastie “de
salvare”.
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pacienti tratati prin PPCI (4,35%, p<0,001). Cum era de
asteptat, mortalitdtile intraspitalicesti au fost progresiv
mai mari la pacientii cu angioplastie de salvare (5,69%),
la pacientii tratati strict prin tromboliza (8,81%) si la
pacientii fara proceduri de reperfuzie (14,99%) (date in
curs de publicare).

In concluzie, reperfuzia miocardica precoce a fost,
este si va fi obiectivul major al tratamentului pacientilor
cu STEMI. In acest context, dupd mai bine de 35 de
ani de la debutul erei reperfuziei si dupé indelungi ca-
utéri ale cdii optime de reperfuzie, adoptarea actuald a
strategiei farmacoinvazive este nu numai rationald, ci i
impusa la acesti pacienti de conditiile vietii reale si de
rezultatele raportate in literatura.

Conflict de interese: nedeclarat.
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Noutati in resuscitarea cardio-pulmonara la adult

D. Cimpoesu', O. Popa', P. Nedelea!, A. Petris?

Abstract:

In the medical practice, the cardiopulmonary arrest is the most serious emergency, for which, in October 2015,

the Cardio-Pulmonary Resuscitation Guidelines of the European Resuscitation Council (ERC) will be issued, as a result of the
improved recommendations released in October 2010 and which are currently in practice. We present some new elements
that have been studied in the past few years and that could change the current resuscitation protocol: 1. the importance of the
high-quality cardiopulmonary resuscitation; 2. the use of portable electronic communication devices to identify the unassis-
ted cardiac arrests in pre-hospital; 3. the diminishing of the emphasis on post resuscitation mild therapeutic hypothermia; 4.
the inconsistent evidence for the use of adrenaline as vasopressor to treat the out-of-hospital cardio-respiratory arrest; 5. the
analysis of the survival benefit of the amiodarone/lidocaine administered in VF/VT refractory to defibrillation; 6. the extra-
corporeal oxygenation techniques used in resuscitation; 7. reaffirming the importance of the tracheal intubation in advanced

CPR (Advanced Life Support).

Stopul cardio-respirator reprezintd cea mai grava ur-
genta in practica medicald, dar si cel mai dramatic eve-
niment care se poate produce in afara spitalului. Ma-
rea Britanie raporteaza cea mai crescuta incidenta in
afara spitalului pentru stopul cardiac, 123 de cazuri la
100.000 locuitori/an, urmata de Germania cu 115 ca-
zuri/100.000 locuitori/an. In nordul Europei, in Nor-
vegia si Finlanda, incidenta este semnificativ mai sca-
zutd, respectiv 51 si 80 cazuri/100.000 locuitori/an'.
Rata de supravietuire este inca redusa, statisticile la ni-
velul Europei consemnand valori sub 20% la pacientii
cu fibrilatie ventriculard (FV) in afara spitalului si sub
10% dacd se iau in considerare toate ritmurile de stop.
Un procent mai mare de supravietuitori exista atunci
cand stopul cardiac se instaleaza la pacientii spitalizati,
rata de supravietuire la externare fiind de 36% pentru
cei cu FV/TV (tahicardie ventriculard) si 11% in cazul
ritmurilor nesocabile de stop: activitate electrica fara
puls/asistold’. Cresterea ratei de supravietuire in stopul
cardio-respirator este posibila doar prin aplicarea con-
stantd a ghidurilor de resuscitare in practica medicala
si imbunatatirea continua a calitatii resuscitarii, bazata
pe rezultatele studiilor realizate in acest domeniu, cel
mai dificil si pentru cercetarea stiintificd>

In octombrie 2015 vor apirea in versiunea electroni-
ca Ghidurile de resuscitare cardio-pulmonard ale Consi-

' Medicind de Urgentd, Departamentul Medicale II, Universitatea de
Medicina si Farmacie ,,Grigore T. Popa®, Iasi, Romania

% Clinica de Cardiologie, Spitalul Clinic Judetean de Urgenta ,,Sf. Spiridon’,
Universitatea de Medicina si Farmacie ,,Grigore T. Popa®, Iasi, Roménia

liului European de Resuscitare (ERC), rezultat al imbu-
natatirii recomandarilor apédrute in octombrie 2010 si
aflate in practicd pand in prezent, dar pentru care s-a
desfasurat un proces de evaluare si revizuire denumit
Scientific Evidence Evaluation and Review System (SE-
ERS), derulat in perioada 2010-2015.

Care sunt elementele de noutate analizate in studiile
ultimilor ani si care ar putea modifica actualul pro-
tocol de resuscitare?

1. Sublinirea importantei resuscitarii cardio-pulmo-
nare de calitate ridicata

Rata compresiunilor toracice a fost stabilitd la 100-120/
min. in ghidurile ERC din 2010, iar studiile din ultimii
ani au ardtat ca o ratd mai redusa a compresiilor poate
limita perfuzia la nivelul miocardului, iar frecventa mai
rapidd inseamnd o eficientd mai redusd a compresiuni-
lor toracice, dand posibilitatea aparitiei unor greseli in
resuscitare, cum ar fi addncimea insuficienta a compre-
siilor® sau lipsa de recul - revenire a cutiei toracice la di-
mensiunea fiziologica. Se sustine si in 2015 importanta
resuscitarii cardio-pulmonare de calitate cu compresii
toracice neintrerupte, cu addncime de 5-6 cm si frec-
ventd de 100-120/min.>"°.
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2. Sublinirea necesitatii de identificare a stopurilor
cardiace neasistate (fira martori) in prespital

S-a discutat foarte mult despre pacientii care dezvolta o
tulburare malignd de ritm cardiac sau o oprire cardia-
cd neasistata, in care nu poate interveni nimeni pentru
cd nu exista martori. Pentru persoanele cu risc, diver-
se companii de tehnologie modernd au dezvoltat asa-
numitele dispozitive portabile de comunicare, echipa-
mente electronice de mici dimensiuni incorporate intr-
o serie de obiecte electronice personale, care au rolul
de a monitoriza si a sesiza schimbarea majora in starea
pacientului. Aceste dispozitive, conectate la un sistem
central de monitorizare, alerteazd cele mai apropiate
persoane instruite pentru a efectua resuscitarea cardio-
pulmonara si defibrilare semi-automata si ofera sansa
interventiei precoce pentru resuscitare in prespital.

3. Reducerea accentului pus pe hipotermia moderata
terapeutica postresuscitare

Recomandarile actuale pentru instituirea hipotermiei
moderate la pacientii comatosi postresuscitare” sunt
amenintate de dovezi lansate in timpul unui studiu
publicat in New England Journal of Medicine in 2013*.
Rezultatele acestui studiu sustin ca nu existd nicio dife-
rentd in rata de supravietuire la externare atunci cdnd
temperatura corpului, la pacientii la care s-a obtinut re-
intoarcerea circulatiei spontane (ROSC), a fost redusa
la 33°C, comparativ cu cei cu temperatura centrala de
36°C. Concluziile studiului sunt importante, deoarece
hipotermia este dificil de obtinut tehnic si costisitoa-
re, iar acest studiu, contrazicand evidentele anterioare
care generau recomandarile de instituire a hipotermiei
controlate in cazul pacientilor comatosi dupa obtine-
rea ROSC®’, va putea schimba abordarea terapeutica
in terapia post-resuscitare, prin recomandarea evitarii
hipertermiei si mentinerea temperaturii centrale post-
resuscitare la 34-36°C.

4. Adrenalina nu s-a dovedit a fi sigura si eficienta in
tratamentul stopului cardio-respirator in afara spi-
talului
Adrenalina este primul medicament folosit in resusci-
tarea cardio-pulmonard incd din 1960 pentru efectele
alfa-adrenergice, cu vasoconstrictie sistemica, centra-
lizare a circulatiei si crestere a perfuziei coronariene si
cerebrale. Este utilizat in toate ritmurile de stop cardi-
ac, in doza de 1 mg administrata repetat la 3-5 min., dar
dovezile care stau la baza includerii sale in protocolul
de resuscitare nu sunt foarte consistente’.

O trecere in revistd sistematicd si o meta-analiza a
studiilor controlate, randomizate, au comparat eficien-
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ta adrenalinei (in doza de 1 mg) cu placebo cu adrenali-
na in dozd mai mare de 1 mg, cu combinatia adrenalina
si vasopresina sau doar cu vasopresina, fiecare admi-
nistrat pe cale intravenoasa sau intra-osoasa, in prespi-
tal'’. Obiectivele urmarite au fost: rata de supravietuire
la externare, rata de reintoarcere a circulatiei spontane,
supravietuirea pana la internare si performanta neuro-
logicd la externare, utilizand Categoria de Performanta
Cerebrala 1 sau 2. Analiza a inclus 14 trialuri clinice si
12.246 de pacienti din noud tari. Rezultatele arata ca
nu existd nicio diferentd privind rata de supravietuire la
externare i starea neurologicd intre pacientii tratati cu
adrenalina in doza standard 1 mg comparativ cu: pla-
cebo, cu cei cu adrenalind in dozd mare, cu combina-
tia adrenalind si vasopresind sau doar cu vasopresina.
Existd diferente in ceea ce priveste rata de reintoarcere
a circulatiei spontane si rata de supravietuire pana la
internarea in spital in cazul dozelor mari de adrenali-
nd fatd de doza standard si in cazul administrarii do-
zei standard fatd de placebo''. Un studiu observational
prospectiv desfasurat in prespital in Japonia sustine si
el o rata crescutd a pacientilor cu ROSC in cazul in care
s-a administrat adrenalina comparativ cu placebo, dar
cu o scadere a supravietuirii la o lund la acest grup de
pacienti'®.

5. Amiodarona/xilina administrata in VF/VT refrac-
tara la defibrilare aduce beneficii suplimentare la pa-
cientii in stop cardio-respirator?

Amiodarona ca antiaritmic cu efect de stabilizare a
membranei celulare, ceea ce conduce la cresterea du-
ratei potentialului de actiune si perioadei refractare a
miocardului atrial si ventricular, este prezenta in proto-
colul de resuscitare a FV/TV fard puls® ca recomandare
de clasd IIb si se administreaza in doza de 300 mg i.v.
dupa al treilea soc electric asincron, cu posibila repe-
tare a unei doze de 150 mg. Dacd amiodarona nu este
disponibild, lidocaina (xilina) va fi administratd, dar ca
o recomandare de clasd nedeterminata.

Analiza Registrului de stop cardiac din America de
Nord (The Resuscitation Outcomes Consortium Regis-
try-Cardiac Arrest), incluzand datele de la 16.221 de pa-
cienti cu oprire cardiacd in afara spitalului din 11 regi-
uni ale Statelor Unite ale Americii si Canadei, concluzi-
oneazd cd nu existd evidente despre imbunatétirea ratei
de supravietuire la externare nici in cazul amiodaronei,
nici in cazul xilinei'. Fard a exista dovezi privind bene-
ficiul clar in obtinerea ROSC sau sciderea mortalitétii,
cele doud antiaritmice raman prezente in protocoalele
de resuscitare pentru FV/TV fard puls refractare la 3
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defibrilari si resuscitare de calitate, fard intreruperi, dar
niciodatd nu sunt recomandate améndoua, in primul
rand datoritd cumularii efectului inotrop negativ3.

Mentionam alte cateva elemente de noutate analizate

in studiile din ultimii ani in domeniul resuscitarii car-
dio-pulmonare, dar care nu sunt incéd prezente in mod
evident in protocoalele actuale de resuscitare atat for-
mal, cat si in practica medicala de zi cu zi:

- Resuscitarea folosind tehnici extracorporeale (ex-
tracorporeal life support) - membrane de oxige-
nare extracorporealda (ECMO), utilizate chiar si
in prespital. Aceastd tehnicd reuseste sa mentina
o oxigenare adecvata la nivel cardiac si cerebral in
cursul resuscitarii si castiga timp pana la o inter-
ventie pentru o cauza reversibila de stop, rezulta-
tele primelor studii, desi efectuate pe un numar
inca mic de pacienti, ardtand o crestere semnifica-
tiva a ratei de supravietuire'*".

- Managementul cdii aeriene se dovedeste a fi un
element de crestere a ratei de supravietuire in ca-
zul in care se utilizeaza intubatia orotraheald com-
parativ cu dispozitivele supraglotice: tubul larin-
gian, Combitubul si masca laringiand. Concluziile
provin din Registrul nord-american si se bazeaza
pe cresterea ratei de supravietuire la externare
(OR 1,405 95% CI 1,04, 1,89), a ratei de ROSC (OR
1,78; 95% CI 1,54, 2,04) si a ratei de supravietu-
ire la 24 h (OR 1,74; 95% CI 1,49, 2,04), ceea ce
poate face sd se revina in practicd la necesitatea
instruirii pentru realizarea intubatiei oro-traheale
la pacientul in stop cardio-respirator*®.

- Defibrilarea indicatd cat mai precoce, atunci cind
defibrilatorul este disponibil, a fost studiata ca ele-
ment de evolutie favorabila comparativ cu proto-
colul care indica 2 minute de resuscitare inaintea
aplicarii primului soc in cazul FV/TV fard puls.
Rezultatele din studii si registre nu arata o dife-
rentd semnificativa in ceea ce priveste rata de su-
pravietuire la 24 de ore si la externare la pacientii
cu stop cardiac la care analiza ritmului de stop s-a
efectuat precoce sau dupd cel putin 2 minute de
compresii toracice si ventilatii'’.

Eforturile de a cerceta mijloace de interventie efici-

entd in stopul cardio-respirator sunt permanente si ele
au ca scop obtinerea unor formule care sd asigure su-
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pravietuirea si recuperarea neurologica a unui numar
cat mai mare de pacienti, victime ale opririi cardiace in
prespital sau in spital.

Conlflict de interese: nedeclarat.
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2015 - Noutati in trombembolismul pulmonar: diagnostic

A. Petris!, D. Cimpoesu?, D. Tint?

Abstract:

Regarding the thromboembolism, the year 2014 was marked by the launch of the latest version of the European So-

ciety of Cardiology Guidelines, conducted by a classic of this field, Prof. Stavros Konstantinides, who was one of the promoters
of the PEITHO study, the broadest study to date (n=1.006 patients) of the thrombolytic treatment in pulmonary embolism
(PE). Overall, in 2014 PubMed recorded a total of 1.898 papers related to pulmonary embolism and until May 2015 - 917
papers, which demonstrates the interest that continues to receive this area of pathology. We present some studies that have

recently examined various aspects of the PE diagnosis.

In privinta trombembolismului pulmonar, anul 2014
a fost marcat de lansarea ultimei versiuni a ghidului
Societdtii Europene de Cardiologie', sub bagheta unui
clasic al acestui domeniu, Prof. Stavros Konstantinides,
care a fost si unul dintre promotorii studiului PEITHO,
cel mai larg studiu pana in prezent (n=1.006 pacienti)
dedicat tratamentului trombolitic in embolia pulmo-
nari (EP)2 In total, PubMed consemneazi in 2014 un
numir de 1.898 de lucrari referitoare la embolia pul-
monara, iar pand in mai 2015 - 917 de articole, ceea ce
demonstreaza interesul de care continua si se bucure
acest domeniu al patologiei. Prezentam o serie de re-
zultate ale unor studii care au analizat diverse aspecte
legate de diagnosticul EP.

EPIDEMIOLOGIE

In cadrul unei evaluiri la nivel national s-a constatat o
crestere semnificativd a numarului prezentarilor in De-
partamentele de Urgenta din Statele Unite ale Americii
(perioada analizatd: 2001-2010) pentru diagnosticul de
EP, amplificare atribuitd in mare masura cresterii dis-
ponibilitatii pentru examinarea computer-tomografica
(CT)’. O mare parte dintre acesti pacienti erau hemodi-
namic stabili (75,1%), iar 86% dintre ei au fost internati
in spital, cu o mortalitate intraspitaliceascd redusa (sub
3%).

O meta-analizi (n=1.219.025 de interndari) a trei
studii a evidentiat faptul ca rata mortalitatii intraspi-
talicesti a pacientilor internati pentru EP in weekend
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(3,68-6,72%) vs in zilele lucrdtoare (3,31-5,70%) este cu
15% mai crescutd in primul caz*.

Dintre cei 25.339 de pacienti evaluati pentru EP in
Departamentul de Urgenta, 2.636 prezentau EP (13%),
iar 506 erau femei insarcinate (2%), date care sugereaza
faptul ca sarcina nu creste incidenta TEV>.

Intr-un studiu efectuat in cazul a 999 de primitori
ai unor transplante de organe solide (661 renale si 338
hepatice), incidenta EP a fost de 1,2%, primitorii trans-
plantului renal fiind la un risc mult mai crescut de a
dezvolta EP fatd de primitorii transplantului hepatic®.

RECURENTA

O meta-analiza referitoare la recurenta trombembolis-
mului venos (rTEV) a constatat faptul ca majoritatea
recurentelor (n=13.640, 413 rTEV) au fost de acelasi
tip ca si evenimentul index (initial), tromboza venoasa
profundé (TVP) ca eveniment index asociindu-se cu o
mai mare ratd de recurentd a TEV fatd de EP index,
recurentele de tip EP fiind asociate insd cu o mortali-
tate crescutd (41%; 95% CI, 33-48% vs 25%; 95% CI,
18-33%; p=0,007)".

EVALUARE CLINICA

Utilizarea in Departamentul de Urgentd a ,,indicelui de
soc ajustat in functie de varsta“ pentru clasificarea ris-
cului (age-based shock index — SIA) s-a dovedit a avea o
acuratete sporitd fatd de indicele de soc (SI = frecventa
cardiaca/tensiunea arteriald sistolica) sau PESI (pulmo-
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nary embolism severity index score) in predictia morta-
litatii prin EP®.

Pacientii cu grup sanguin non-O sunt mai predis-
pusi la aparitia TEV, precum si la recurenta TEV (HR
0,5, 95%CI 0,2-1,1, p=0,09). Grupul sanguin B (III)
este asociat cu recurenta TEV (de 2,7 ori mai frecvent),
pentru acesti pacienti, daca sunt incadrati in grupa cu
risc inalt, fiind propusa continuarea tratamentul an-
ticoagulant pe termen lung dupd un prim episod de
TEV?. Femeile cu grup sanguin O (I) au un risc de 5 ori
mai redus de recurentd a TEV (HR 0,2, 95% CI 0,1-0,8,
p=0,01).

In 14 din cele 15 studii identificate pe Medline si
Scopus (8 caz-control, 4 retrospective observationale, 2
prospective caz-control si 1 prospectiv observational),
sindromul de apnee de somn a fost asociat ca factor de
risc independent pentru aparitia TEV, manifestat fie ca
TVP, fie ca EP, cele doua studii prospective caz-control
demonstrand un risc de 2-3 ori mai inalt pentru TEV
in cazul acestor pacienti®.

Cercetarea ipotezei ca ar fi o relatie intre consumul
de carne rosie sau carne procesata si aparitia trombozei
venoase (7 articole, dintre care 6 studii prospective si
un studiu caz-control) a evidentiat o asociere slaba in-
tre aceste elemente etiologice si patologia tromboticd'.
O analizd similard, referitoare la consumul de peste si
riscul de TEV (6 studii, 5 prospective si un studiu caz-
control), nu a putut demonstra o atare ipoteza'’.

ELECTROCARDIOGRAMA

Un scor ECG simplu (TwiST), incluzdnd negativarea
undei T in derivatiile V -V, prezenta undei S in DI si
a tahicardiei se asociazd cu prezenta right heart strain
(RHS) pe ecocardiograma. Scorul poate identifica cu o
sensibilitate/specificitate >80% pacientii care au RHS si
poate contribui la identificarea pacientilor cu EP acuta
si risc de evenimente clinice adverse'*.

Valoarea prognosticd a electrocardiogramei (ECG)
in cazul pacientilor cu EP a fost estimatd utilizand un
scor ECG cu 21 de puncte rezultat din analiza a 36 de
articole publicate pe aceastd tema'.

EVALUAREA COAGULARII

Asocierea a doi indici plachetari (platelet distribution
width - PDW- si mean platelet volume - MPV) la de-
terminarea D-dimerilor creste valoarea diagnostica a
acestora din urma (apreciata prin cresterea ariei de sub
curba la 0,799; 95% CI, 0,724-0,874; p <0,001), in cazul
pacientilor cu EP".

Raportul trombocite/leucocite (platelet-to-lympho-
cyte ratio) prezice severitatea si mortalitatea intraspi-
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taliceascd in cazul pacientilor cu EP evaluati prin in-
dicele sPESI (simplified Pulmonary Embolism Severity
Index)*®.

Studiul potentialului hemostatic global (overall hae-
mostatic potential OHP), care evalueaza potentialul glo-
bal de coagulare (overall coagulation potential - OCP),
adicd timpul de la formarea la degradarea fibrinei ma-
surat prin spectrofotometrie, precum si potentialul fi-
brinolitic global (OFP), sustine ipoteza ca, pe termen
lung, la supravietuitorii unei EP, coagularea globala este
crescutd, iar potentialul fibrinolitic este redus'’.

BIOMARKERI

La pacientii normotensivi cu EP confirmatd, valorile
reduse ale BNP si NTProBNP indica un risc redus de
complicatii, pacientii care pot fi, inca din Departamen-
tul de Urgentd, in conditiile unui PESI redus, destinati
unui tratament ambulator'®. Aceleasi concluzii s-au
desprins in cadrul unui studiu in care biomarkerii au
fost troponinele’. Pe de altd parte, valorile crescute
ale troponinelor s-au asociat semnificativ cu o creste-
re a mortalitatii pe termen scurt (odds ratio 4,80; 95%
CI, 3,25-7,08, I = 54%), mortalitatea asociatd EP (OR,
3,80; 95% CI, 2,74-5,27, I* = 0%) si evenimente adverse
severe (OR, 3,65; 95% CI, 2,41-5,53, I* = 47%)%.

Intr-un studiu efectuat in Japonia (n=441, 191 bir-
bati, cu véarsta medie 65,8+16,0 ani, tratati in cadrul
Tokyo CCU Network Institutions intre 2009 si 2011),
nivelele troponinei, ale BNP si ale glicemiei s-au dove-
dit a fi markeri prognostici utili*.

Valori ale D-dimerilor >1,32 mg/l sunt indicatori ai
unei EP submasive si ai unui indice de soc >0,7, dar
cu o valoare predictiva redusa catre moderata?. Pentru
medicii generalisti sunt utile atat testele cantitative, cat
si cele calitative point-of-care (POC) ale D-dimerilor
combinate cu scorul Wells pentru excluderea diagnos-
ticului de EP (sensibilitatea si specificitatea scorului
Wells combinat cu un test POC erau 94,5% si 51,0%
iar, combinat cu un test cantitativ, 98,6% si, respectiv,
47,2%)>.

In cazul diagnosticului EP la pacientii varstnici, va-
loarea diagnostica a scorului Wells este mai mare decat
cea a scorului Geneva revizuit, iar combinarea oricaru-
ia dintre acestea cu valori normale ale D-dimerilor ar
reprezenta o strategie sigurd de excludere a EP*. Valoa-
rea predictivd negativd a D-dimerilor, a scorului Wells
combinat cu cresterea D-dimerilor si a scorului Geneva
revizuit combinat cu cresterea D-dimerilor erau 93,7%,
100% si, respectiv, 100%.
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Semnul ecocardiografic McConnell (hipokinezia pe-
retelui liber al ventriculului drept cu normokinezie
apicald) este controversat in privinta specificitatii sale
pentru diagnosticul EP cu argumente pro si contra*?.

COMPUTER-TOMOGRAFIE

Utilizarea unui indice computer-tomografic (PACTO-
IR), calculat prin combinarea gradului de stenozd de-
terminatd de catre materialul trombotic §i numarul de
artere segmentare situate distal de ocluzia trombotica,
permite, in cazul pacientilor cu EP, identificarea pacien-
tilor cu sau fard disfunctie a ventriculului drept (41£17
vs 20+12%, p<0,001)?. In analiza ROC, sensibilitatea si
specificitatea PACTOIR au fost 67,3%, respectiv 93,7 %
(AUC 0,839, 95 % CI 0,752-0,905).

Studiul prin CT a obstructiei tromboembolice rezi-
duale post-tratament a unei EP evidentiaza rezolutia
completa a EP la 84,1% din cazuri, doar 16 pacienti
(10,2%) dezvoltand TEV recurent. Prezenta obstructi-
ei reziduale nu s-a asociat cu recurenta TEV, ceea ce
contraindicd utilizarea de rutina a imagisticii in cazul
acestor pacienti tratati pentru o EP acutd®.

Un sistem complet automat Computer Aided De-
tection (CAD) pentru calcularea raportului dintre di-
ametrele axiale VS/VD pe imaginile de angio CT s-a
dovedit a avea o acuratete inalta fati de determinarile
manuale §i o semnificatie prognostica similara®.

Prezenta revarsatului pleural a fost demonstrata prin
examen CT in 19,9% din cazurile cu EP intr-o popula-
tie de pacienti chinezi, iar acest revirsat este uzual, in
cantitate mica, situat unilateral si nu implicd efectuarea
vreunei toracenteze™.

Conflict de interese: nedeclarat.
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Noutati in terapiile intensive cardiovasculare 2014-2015

C. Pop!

Abstract:

The complexity of patients with cardiovascular disease who require specialized medical care has made many Eu-

ropean countries, and since 2012 Romania too (Ministry of Health Order Nr. 1.322/20 December 2012), to change the name
of their coronary units (often equipped only with an ECG monitoring device) in ,intensive care” or ,.critical cardiac patients
advanced care’, to mark the differences that have emerged in the last decade in the clinical profile of patients and in required
technological advance for their proper care. Developments in the field of theoretical and practical, conceptual and organizati-
onal associated changes were done in parallel, but somewhat separately from the medical cardiology, breaking the argument

that any cardiologist can give an adequate care for such patients.

Complexitatea pacientilor cu afectiuni cardiovas-
culare care necesita ingrijire in servicii medicale
specializate a ficut ca in multe tari europene, iar din
2012 si in Roménia (Ordinul ministrului sanatatii nr.
1.322/20 decembrie 2012), unitatile pentru coronarieni
(dotate frecvent doar cu monitorizare ECG) s fie nu-
mite de ,,ingrijire intensivd” sau de ,,ingrijire avansata
a pacientilor cardiaci critici” (in cazul nostru), tocmai
pentru a marca diferentele ce au aparut in ultimul de-
ceniu in profilul clinic al pacientilor, precum si avan-
Evolutiile din domeniul pregatirii teoretice si practice,
asociate modificarilor conceptuale si organizatorice,
s-au facut in paralel, dar oarecum separat celor din do-
meniul cardiologiei medicale si fragilizeaza argumen-
tul cd orice cardiolog poate ingriji asemenea pacienti.

TERAPIA NEFARMACOLOGICA

1. ECMO (extracorporeal membrane oxygenators) este
o tehnica de suport respirator si circulator care castiga
tot mai mult teren la pacientii cu cardiomiopatii avan-
sate, la cei cu soc cardiogen sau la cei care nu raspund la
mijloacele conventionale de terapie intensiva'. ECMO,
care poate fi utilizata 3 pana la 10 zile, asigura atat oxi-
genarea, cit si circulatia sanguini, permitand astfel
inimii si pldménilor un timp mai lung de recuperare.
Succesul ECMO depinde, ca si in cazul altor tehnici, de
selectia adecvata a pacientilor si de experienta echipei
de implementare.

! Spitalul Judetean de Urgentd Baia Mare, Facultatea de Medicina, Univer-
sitatea de Vest ,Vasile Goldis”, Arad, Roménia

2. In luna mai 2014, FDA a aprobat utilizarea in
practica curenta a primului dispozitiv implantabil, de
monitorizare hemodinamicd permanenta, cu tehnica
wireless de transmitere a datelor (CardioMEMS HF
System) la pacientii cu ICC clasa functionald NYHA III
si istoric de decompensare si spitalizare in ultimul an.
Senzorii plasati distal in arterele pulmonare permit de-
celarea precoce a modificarilor presiunii arteriale pul-
monare si capilare, permitand interventia medicala ra-
pida inaintea aparitiei semnelor congestive, precum si
reducerea incidentei episoadelor acute si a spitalizari-
lor?. Aprobarea dispozitivului CardioMEMS HF are la
bazi rezultatele studiului CHAMPION (CardioMEMS
Heart Sensor Allows Monitoring of Pressure to Improve
Outcomes in NYHA Class III Heart Failure Patients), in
care monitorizarea pacientilor a condus la reducerea cu
30% a spitalizarilor’.

3. Terapia intensiva cardiologicd este prin excelenta
multidisciplinara si unul din cele mai bune exemple
il reprezinta alternativa pe care tehnica TAVI o oferd
pacientilor valvulari severi, considerati inoperabili.
Acestia beneficiaza in ultimii ani de o noui sansd la
viatd, reconfirmata in martie 2015 prin rezultatele unui
studiu randomizat realizat pe pacienti cu stenoza aor-
tica severd, considerati cu risc chirurgical inalt. Studiul
aratd, la 2 ani de urmadrire, reducerea semnificativa a
mortalitatii totale cu 6,5% prin TAVI, comparativ cu
chirurgia valvulard si un procentaj asemanator de eve-
nimente si complicatii embolice*.
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4. Ultrasononografia cu aplicatii cardiace si pulmo-
nare (ecocardiografia incetand astfel sa fie apanajul
cardiologiei medicale) devine in ultimii ani unul din
mijloacele de diagnostic si urmarire indispensabile in
sectiile de terapie intensiva cardiologica. In acest an,
noi standarde si algoritmi de diagnostic au fost propusi
pentru a completa ecocardiografia conventionald cu
evaluarea ultrasonografica a plamanilor, cu aplicatii
practice imediate la pacientii cu insuficientd cardiaci
acuta®. Notam si aparitia in cursul anului 2014 a primu-
lui set de recomandari pentru utilizarea ecocardiogra-
fiei la pacientii internati in unitati de terapie intensiva
cardiologicd, document elaborat de European Associa-
tion of Cardiovascular Imaging si de Acute Cardiovascu-
lar Care Association®.

5. Managementul socului cardiogen la pacientii cu
infarct miocardic acut este abordat multidisciplinar
intr-un excelent articol de sintezd a datelor si studii-
lor de care dispunem in 2015. Retinem importanta
revascularizdrii precoce ca element principal de trata-
ment, asociatd unui suport circulator si respirator cat
mai adecvat. Utilizarea terapiilor inotrope pozitive si a
agentilor vasopresori este controversatd, deoarece fa-
vorizeaza cresterea consumului de oxigen miocardic si
extinderea ischemiei’.

TERAPIA FARMACOLOGICA

1. Managementul fluidelor administrate intravenos
(IV) este esential in terapia intensiva cardiacd, contri-
buind la ameliorarea homeostaziei celulare si a prog-
nosticului. Administrarea neadecvatd poate insa con-
duce la prelungirea spitalizarii si cresterea in exces a
morbiditatii si mortalitatii. Evaluarea multiparametrica
trebuie utilizata pentru estimarea corecta a statusului
volemic in vederea individualizérii pentru fiecare paci-
ent a necesarului de fluide. Toate elementele indispen-
sabile de judecatd intr-o asemenea situatie (radiografia
pulmonara, mdsurarea invaziva a presiunilor de um-
plere a ventricului drept si stang, peptidele natriureti-
ce, antigenul carbohydrat 125, bioimpedantd vectoriala
etc.) au fost sintetizate intr-o maniera extrem de didac-
tica, la sfarsitul anului 2014, intr-un articol sugestiv in-
titulat de Hoste si colab: When and how to administer
fluids for resuscitation®.

2. Dezvoltarea de noi droguri vasoactive (de exem-
plu Serelaxina, 2013) a fost centrata in ultimii ani spre
cardioprotectia organelor-tinta a caror disfunctie agra-
veaza prognosticul pacientilor din stadiile medii si
avansate de insuficienta cardiaca cronici si acuta. Intr-
un studiu din 2014 (85 de pacienti cu edem pulmonar
acut pe fond hipertensiv), administrarea intravenoasa
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de clevidipine - CLEVIPREX®, un nou inhibitor calcic,
a redus semnificativ mai rapid dispneea si hipertensi-
unea arteriala (2 ore versus 8-10 ore), comparativ cu
medicatia vasodilatatoare conventionald’. Dintr-un
studiu din martie 2015 aflim si cd administrarea de
Levosimendan, medicament complex vasodilatator si
inotrop pozitiv, nu necesitd infuzia unor doze de incér-
care, deoarece beneficiul terapeutic este aseménator cu
dozele standard".

3. Administrarea de epinefrina in cursul stopului
cardiorespirator (SCR) de etiologie cardiaca la fiecare
3-5 minute pentru recuperarea unei circulatii sponta-
ne este sustinuta de ghidurile internationale. Conform
unui studiu publicat de Dumas si colab. in 2014, reali-
zat insa retrospectiv pe 1.556 de pacienti care au fost
resuscitati cu succes, supravietuirea dupd faza initiald
de resuscitare este mai redusd la cei care au primit epi-
nefrind comparativ cu cei la care nu s-a administrat:
odds ratio pentru supravietuire la distantd 0,48 (95%
CI: 0,27-0,84) la doza de 1 mg epinefrina, 0,30 (95%
CI: 0,20-0,47) pentru dozele de 2-5 mg si 0,23 (95% CI:
0,14-0,37) pentru o dozd >5 mg epinefrina. Asocierea
se mentine si dupd inlaturarea posibililor factori de
confuzie si sugereaza necesitatea realizarii de noi studii
pentru a determina dacd administrarea de epinefrind
influenteazd favorabil supravietuirea la distantd dupa
SCR'™.

Aceasta scurtd trecere in revista nu acoperd totali-
tatea progreselor inregistrate in domeniul terapiilor
intensive cardiovasculare, care devin in mod evident
o subspecialitate a cardiologiei medicale. Intarzierea
unei recunoasteri administrative nu trebuie sd opreas-
cd dorinta rezidentilor si a tinerilor specialisti cardio-
logi de a dobandi pregatirea multidisciplinara necesara

terapie intensiva.
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Rolul biomarkerilor in diagnosticul precoce al sindromului

coronarian acut
D. Tint!, A. Petrig

Abstract: Non-ST segment elevation myocardial infarction (NSTEMI) and acute coronary syndromes (ACS) continue to
represents a high proportion of pathology in patients arriving to emergency room with non-traumatic chest pain. Rapid and
accurate diagnosis has a critical role in order to provide prompt and adequate therapy. In this setting, cardiac troponins repre-
sent the most used biomarkers, however, their delayed release into the bloodstream is associated with a low sensitivity within
the first hours of myocardial injury.

There is a growing interest in alternative biomarkers that might be more sensitive to early myocardial injury and copeptin is
one of these, since it peaks very early in 0 to 4 hours after symptoms appear.

Starting with 2009, several studies tried to demonstrate the superiority of adding co-peptin determination to the cardiac tro-
ponins in emergency diagnosis protocol of NSTEMI/ACS syndromes. The results are conflicting and, even the combination
proved the superiority as compared with solely determination of cardiac troponins, further studies are required in order to
find the appropriate cut-off values and parameters allowing a safe and early rule-out of such syndromes.

INTRODUCERE Initial, dezvoltarea BM cardiaci a vizat facilitarea di-
agnosticului precoce al evenimentelor cardiace, in spe-
cial al infarctului miocardic acut (IMA). De la primul
BM folosit in acest sens, creatin-kinaza MB (CK-MB),
s-a ajuns la descoperirea si dezvoltarea unor BM cu
specificitate miocardica inaltd, cum sunt troponinele,
mioglobina si, mai nou, troponina cu sensibilitate inal-
td (Hs Tn) si co-peptina®.

Decelarea nivelelelor crescute de troponina T la pa-
cientii cu suspiciune de SCA reprezintd, la ora actua-
14, standardul de aur in diagnosticul acestei patologii.
Cu toate acestea, o valoare normald a troponinelor la
prezentarea in unitatea de primiri urgente (UPU) nu
permite excluderea unui SCA la pacientul cu durere to-
racica debutatd la mai putin de 6 ore de la prezentare’®.

Ghidul de management al SCA fard supradenivelare
de segment ST, elaborat de catre Societatea Europeana

Pacientii care se prezinta la camera de garda asociind
durere toracica acuta si electrocardiograma (ECG)
non-diagnostici pentru sindrom coronarian acut
(SCA) trebuie evaluati prompt in vederea diagnostica-
rii corecte si a initierii precoce a terapiei adecvate.

In aceste situatii, biomarkerii (BM) cardiaci detin un
rol important in clarificarea diagnosticului, unii dintre
ei oferind si informatii prognostice si fiind utili mai
apoi in ghidarea terapiei.

Biomarkerul (BM) reprezinta in principal o mole-
culd dintr-un produs biologic, ce poate fi masuratd cu
acuratete, intr-un mod obiectiv si sistematic, si care, in
mod ideal, ar trebui sd permita:

- stabilirea unui diagnostic precoce (uneori chiar

inaintea aparitiei semnelor si simptomelor carac-

teristice;
- cuantificarea severitatii bolii si/sau stratificarea de Cardiologie (ESC?’ recomanda, cuA indicatie de clasa
riscului: I, recoltarea promptd a probelor de sange pentru deter-

minarea Troponinei T sau I, cu obligativitatea obtinerii

- monitorizarea raspunsului la tratament si evolutia o i i
rezultatului in maximum 60 de minute. Repetarea de-

procesului patologic'.
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terminarii dupd 6-9 ore se indica in situatia in care pri-
mul rezultat a fost neconcludent.

Acelasi ghid recomanda insa si aplicarea in UPU a
protocolului rapid de 3 ore pentru excluderea pacienti-
lor cu SCA sau infarct miocardic fara supradenivelare
de segment ST (NSTEMI). Conform acestui protocol,
dacd la pacientii care se prezintd la camera de garda cu
simptome sugestive pentru SCA si la care prima deter-
minare de troponind este negativa, o determinare con-
secutivd efectuatd la interval de 3 ore este, de asemenea,
negativa, SCA poate fi exclus*.

DIAGNOSTICUL PRECOCE AL SCA

In ultimii ani, atentia s-a indreptat asupra unui nou BM
- co-peptina C, care ar putea aduce un plus de valoare
in diagnosticul precoce al SCA/NSTEML

Co-peptina C reprezintd portiunea terminald a ar-
ginin vasopresinei (AVP) si este foarte des utilizata in
ultima vreme ca surogat al eliberdrii acesteia, datorita
stabilitatii plasmatice crescute si a metodelor facile de
masurare.

Spre deosebire de troponine si mioglobind, care sunt
markeri inalt specifici ai necrozei miocardice, co-pep-
tina este un marker nespecific al necrozei miocardice,
dar care prezinta avantajul unei cresteri foarte precoce
a titrului plasmatic dupa un eveniment acut, cel mai
probabil ca urmare a scaderii debitului cardiac si/sau
tensiunii arteriale sistemice.

Datoritd acestor proprietéti, acest nou BM a fost eva-
luat deja in numeroase studii impreuna cu troponinele,
in scopul ameliorarii strategiei de evaluare precoce a
SCA/NSTEML

Incepand cu anul 2009, cAnd Reichlin a publicat pri-
mul articol referitor la valoarea aditivd a co-peptinei

D. Tint et al.
Rolul biomarkerilor in diagnosticul precoce al SCA

C in diagnosticul NSTEMI, numeroase alte studii au
confirmat aceastd ipoteza, asa cum reiese din Tabelul 1.

Exista insd si studii care infirmd beneficiul supli-
mentar al determindrii co-peptinei in excluderea cu
acuratete a diagnosticului de NSTEMI si, implicit, a
reducerii timpului de sedere in UPU.

Un astfel de exemplu este studiul multicentric CO-
PED - MIRRO, publicat in 2014, care a inclus 1.018 pa-
cienti cu durere toracicd sugestivd pentru SCA, dar cu
ECG non-diagnostica si titru negativ pentru troponina
T la prezentare. Valorile cut-off pentru troponind au
fost: 0,01 ng/ml pentru TnT, 0,013 ng/ml pentru Hs-
¢TnT si 0,03 ng/ml pentru Tnl, iar valoarea cut-off pen-
tru co-peptind a fost 14 pmol/L

Deoarece toti pacientii inclusi in studiu au avut tro-
ponina negativa la inrolare, nu a fost posibila calcularea
VPN si a curbelor ROC pentru combinatia co-peptind
si troponind, dar in cadrul studiului au fost calculate
VPN si capacitatea discriminativd a co-peptinei. Con-
cluzia studiului a fost ca determinarea suplimentard a
titrului co-peptinei la pacientii cu durere toracica si
troponind negativa la prezentare nu a permis infirma-
rea precoce si in siguranta a NSTEMI".

Tot in 2014, insd, Mockel si colab. au finalizat un
studiu randomizat pe 902 pacienti, in care au evaluat
siguranta externarii precoce dupd infirmarea IMA prin
efectuarea unui singur test combinat de troponina si
co-peptind in momentul prezentdrii la UPU, compara-
tiv cu procesul standard de mésurare seriata a titrului
troponinei la pacientii cu probabilitate scazuta si inter-
mediara de SCA.

Obiectivul primar a fost reprezentat de rata eveni-
mentelor cardiace majore la 30 de zile de la externa-
re (mortalitatea de toate cauzele, supravietuirea dupa

Tabelul 1. Valoarea predictivl negativ a combinatiei co-peptind - troponind in excluderea SCA/ NSTEMI

Studiu Nr. de pacienti Tlgszg:;la C:E:?;&na VPN Pentru infirmare
Reichlin T. 2009° 407 TnT <0,01 pg/l <14 pmol/l 99,7% IMA
Keller T. 2010° 1386 9,8pmol/l 99,0% IMA
Tnl >0,04ng/l 13 pmol/l 98,3% IMA
18,9 pmol/l 98,4% IMA
9,8 pmol/l 84,6% SCA
Tnl >0,04ng/l 13 pmol/l 84,4% SCA
18,9 pmol/l 83,8% SCA
Charpentier S. 20127 641 12 pmol/l 97,6% NSTEMI
Tnl 0,01 pg/l 14 pmol/l 97,1% NSTEMI
25 pmol/l 96,3% NSTEMI
Maisel A. 2013* 1967 Tnl >0,04ng/1 <14 pmol/l 99,2% IMA
Duchenne J. 2014° 102 hsTnT >0,045 pg/l 12 pmol/l 90,9% NSTEMI

VPN = valoare predictiva negativa, IMA = infarct miocardic acut, NSTEMI = infarct miocardic fari supradenivelare de segment ST, TnT= troponina T, TnI = troponina I, hsTnT = troponina T cu sensibili-

tate inalta.
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moarte subita, IMA, respitalizare pentru SCA, inter-
ventie de revascularizare acutd, neprogramata, aritmii
amenintatoare de viatd). Valorile cut-oft ale BM au fost:
TnT>30ng/L, HsTnT>14 ng/L, Tnl >45 ng/L si Co-pep-
tina>10 pmol/L. Proportia evenimentelor majore la 30
de zile a fost egala intre cele doud grupuri (cu test com-
binat si cu evaluare standard), studiul oferind dovada ci
titrul negativ al troponinei si co-peptinei la prezentarea
in UPU este util pentru identificarea pacientilor cu du-
rere toracica ce pot fi externati precoce si in siguranta''.

Dintr-o meta-analiza publicatd anul trecut reiese ca
determinarea suplimentara a Co-peptinei ameliorea-
za semnificativ sensibilitatea troponinei (de la 0,87 la
0,96), dar cu pretul sciderii specificititii (de la 0,84 la
0,56). Conform acestei meta-analize, care a inclus 15
studii ce au totalizat impreund 8.740 de pacienti, evalu-
area combinata a celor doi biomarkeri pare a fi insufi-
cienta pentru a putea exclude in siguranta NSTEMI in
practica de zi cu zi.

De asemenea, co-peptina pare a avea doar o modesta
sensibilitate si specificitate si nu poate fi utilizatd ca test
unic pentru infirmarea IMA".

In incercarea de a gisi combinatia perfectd de BM
care sa ne permita scurtarea timpului de diagnostic
pentru NSTEMI si/sau SCA, cercetérile se indreapta
spre noi combinatii multiple de BM: adaugarea la co-
peptind si troponina I a unui BM al ischemiei miocar-
dice: high fatty acid binding protein (H-FABP). Aceas-
ta tripla combinatie a atins o VPN de 95,8% (92,8-97,8)
pentru excluderea IMA la pacientii cu durere toracica
si debut mai recent de 3 ore de la prezentarea in UPU,
in comparatie cu VPN de 84,6% (79,4-88,9) obtinuta
prin utilizarea singulard a troponinei I. Validarea aces-
tei combinatii necesitd insd evaluarea in studii mai am-
ple pe cohorte mai largi de pacienti®.

ROLUL PROGNOSTIC

Utilitatea co-peptinei determinatd la prezentarea in
UPU ca marker de evaluare a prognosticului pe termen
scurt a fost evaluatd intr-un studiu multicentric ran-
domizat, ale cdrui rezultate au fost publicate, de ase-
menea, anul trecut'. Cut-off point-ul utilizat pentru
co-peptina a fost 25,9 pmol/l. Pacientii au fost urmariti
2 luni pentru a identifica efectele adverse la 30 de zile.
La pacientii cu NSTEMLI, titrul crescut al co-peptinei
la prezentare s-a asociat cu risc crescut de deces la o
lund, dar asocierea dispare dupa efectuarea ajustarilor
statistice pentru ceilalti factori de risc si pentru titrul
troponinei. Astfel, conform acestui studiu, determina-
rea co-peptinei la prezentarea in UPU nu aduce nicio
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informatie suplimentara fata de determinarea troponi-
nei la pacientii cu durere toracica.

CONCLUZII

Identificarea precoce a infarctului miocardic NSTEMI
in randul pacientilor cu durere toracica este esentiald in
instituirea precoce a tratamentului specific.

Eliberarea intarziata in circulatia sanguind a marke-
rilor de necrozd miocardicad explicd performanta dia-
gnosticd slaba a determinarilor conventionale ale titru-
lui troponinei la aceastd categorie de pacienti cu debut
recent al durerii toracice.

Co-peptina pare a constitui o alternativa atractiva,
mai ales datoritd eliberarii precoce, stabilitatii plasma-
tice si a dezvoltarii tehnicilor necesare unei dozari pre-
cise si reproductibile.

Numeroase studii evidentiaza o inaltd putere predic-
tiva negativd a masuratorii combinate a troponinelor si
co-peptinei in infirmarea diagnosticului de NSTEMI la
pacientii cu durere toracicd care se prezinta la UPU.

Aceasta strategie pare, insd, a nu intruni criteriile de
sensibilitate si specificitate necesare pentru infirma-
rea rapidd si in sigurantd a NSTEMI, dar si limitare a
stationdrii la camera de gardd in asteptarea celei de-a
doua determinadri a titrului troponinei.

Conlflict de interese: nedeclarat.
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CARDIOPATIE ISCHEMICA

Progrese in cardiopatia ischemica

C. Nicolae', A. Mereuta?

DATE EPIDEMIOLOGICE

Bolile cardiovasculare reprezinta, se aratd intr-un do-
cument publicat in noiembrie 2014, principala cauza
de deces in Europa, fiind responsabile de peste 4 mili-
oane de evenimente anual. Dintre acestea, 1,48 milioa-
ne apar inaintea varstei de 75 de ani, cu un procent mai
mare pentru femei - 51%, fata de barbati — 42% (Figura
1) In acelasi document, se precizeazd cd mortalitatea
prin bolile cardiovasculare variaza in tarile din Europa,
dupa cum se observa in Figura 2.

Pentru tarile din zona estici, decesele cauzate de
boala cardiacd ischemica (BCI) la barbatii din grupa de
varstd 55-60 de ani sunt mai numeroase decét la bar-
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Figura 1. Proportia cauzelor majore de deces Europa, la barbati (A) si femei
(B), la nivelul ultimului an cu date disponibile. Sursa: Organizatia Mondiala
a Sanatatii (OMS). Reprodus dupa (1).
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batii din Franta, cu 20 de ani mai vérstnici. In privinta
BCI, numarul anual de decese este de 1,8 milioane, cu
o rata a mortalitatii similara la barbati si femei, de 21%,
respectiv 20% (Figura 2).

Un alt studiu epidemiologic, publicat in iunie 2015,
care analizeaza prevalenta si mortalitatea prin BCI pe
glob, aratd ca, dupd 1990, exista o corelatie pozitiva in-
tre mortalitatea prin BCI si venitul mediu, pentru ca,
dupa anul 2010, sa se inregistreze o scadere semnifi-
cativa a mortalitdtii prin aceeasi afectiune, in térile cu
venit ridicat si o0 mentinere constantd fatd de anii "90,
a numdrului de decese favorizate de aceleasi cauze in
tarile cu venit mediu sau scazut (Figura 3)*

GHIDURI DE PRACTICA MEDICALA

Documentele stiintifice publicate in ultimul an, 2014-
2015, avand ca tema cardiopatia ischemica sunt nu-
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Figura 2. Inegalitatile in rata decesului prematur: grupe de vérstd pentru
care ratele de boli cardiovasculare §i cardiopatie ischemicé din fiecare tara
sunt similare sau mai mari fata de grupa 75-79 de ani din Franta. Reprodus
dupi (1).
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Figura 3. Mortalitatea la 100.000 de locuitori standardizata cu varsta pentru
cardiopatie ischemica (CI) si accident vascular cerebral (AVC) in functie de
Produsul Intern Brut (PIB) in 1990, 2005 si 2010. Corelatia este liniard in
2005 si 2010 pentru AVC si in 1990 pentru CI, insé este semnificativ diferitd
intre 1990 si 2005 pentru AVC si intre 1990 si 2005 si intre 1990 si 2010
pentru CI. Reprodus dupi (2).

meroase; o atentie sporitd merita acordatda ghidurilor
clinice de practicd medicala. Dintre acestea, un rol im-
portant revine Ghidului de Revascularizatie Miocardi-
ca, publicat sub egida Societdtii Europene de Cardiolo-
gie. Documentul a fost elaborat consecutiv publicarii
unor studii si trialuri clinice interventionale si chirur-
gicale care au impus unele modificari fatd de ghidul din
2010°. Astfel, durata tratamentului dublu antiplachetar
postinterventional, la bolnavii coronarieni stabili, a fost
modificata in functie de tipul de implant coronarian: 6
luni pentru stenturile active farmacologic si cel putin
o lund pentru stenturile metalice simple. Pentru sten-
turile farmacologic active din noua generatie, durata
terapiei antiplachetare duble a fost stabilita la maxim 6
luni pentru bolnavii cu risc mare de sangerare. De ase-
menea, in sindroamele coronariene acute fard suprade-
nivelare de segment ST, inhibitorii IIb/IITa sunt plasati
in clasa de recomandare III, - practic contraindicati —
pentru administrarea inainte de procedurd; de aseme-
nea, aceeasi recomandare, clasa III, pentru prasugrel
utilizat ca pre-tratament in NSTEMI.
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In sindroamele coronariene cu supradenivelare de
segment ST — STEMI - principala modificare o repre-
zinta bivaluridina care trece de la clasa I la clasa Ila
(trialurile HEATPPCI si EUROMAX), iar heparina
nefractionatd a primit nivel de indicatie I cu doza de
70-100 U/kg ca monoterapie si 50-70 U/kg la pacien-
tii care primesc si tratament cu blocanti IIb/IIla. De
asemenea, prasugrel si ticagrelor sunt preferati la clasa
de inhibitori P2Y ; clopidogrel devine eligibil doar in
conditiile in care medicamentele mentionate nu sunt
disponibile.

In privinta tipului de revascularizare ales, ghidul re-
para nedreptatea din 2010, recomandénd angioplastia
coronariana pentru boala uni-, bi- sau tricoronariana si
pentru stenozele de trunchi comun, atunci cand scorul
SYNTAX arata risc scazut sau mediu. Scorul SYNTAX
utilizeazd pentru calcul: segmentul coronarian afectat,
tipul de dominanta coronariand, leziunile de trifurca-
tie, bifurcatie si ostiale, tortuozitatea si lungimea lezi-
unii coronariene, calcificarea, prezenta trombului si a
leziunilor difuze distal de obstructie.

O recomandare importantd o reprezinta, in cazul
bolnavilor diabetici, alegerea revascularizatiei chirur-
gicale pentru leziunile multivasculare in boala stabild
si cu risc chirurgical acceptabil. Documentul publicat
nu recomandd, in cazul sindromului coronarian acut
cu insuficientd cardiaca, utilizarea de rutind a balonului
de contrapulsatie aortica cu exceptia suportului circu-
lator pe termen scurt.

Un alt document stiintific important publicat in cur-
sul anului 2015 il reprezintd Recomanddrile de trata-
ment ale bolii coronariene in functie de rezerva de flux
coronarian®.

Se defineste astfel rezerva de flux coronarian ca pe
un test diagnostic bazat pe evidente care evalueaza
semnificatia fiziologica a stenozei coronariene. Rezer-
va de flux coronarian este un indice de presiune si re-
prezinta fluxul coronarian maxim in prezenta leziunii
coronariene, raportat la fluxul coronarian maxim pe
acel segment in absenta stenozei. Recomandarea de
revascularizatie se formuleaza in prezenta unui raport
mai mic de 0,80; la o valoare mai mare de 0,80, se reco-
mandd tratament medicamentos. Pentru a induce va-
sodilatatie si, in consecinta, flux coronarian crescut se
recomandd utilizarea adenozinei; rezultatele obtinute
reprezinta valori similare indiferent de calea de admi-
nistrare a adenozinei, perifericd sau venoasa centrala.
Validitatea testului nu este confirmatd in sindroamele
coronariene acute, posibil datoritd raspunsului farma-
cologic redus cauzat de obstructia microvasculara in
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artera stenozata si valori fals negative ale rezervei de
flux. De asemenea, in sindroamele coronariene acute
STEML, testul nu poate fi utilizat pentru vasul obstruat,
insa poate fi util pentru vasele noninfarctate in intentia
de revascularizatie tardiva la distantda de procedura de
urgenta.

Rezerva de flux coronarian cuprinsd intre 0,81 si
0,85 asociaza un risc mai mare de evenimente cardia-
ce adverse pe termen lung fata de valorile apropiate de
normal 0,91-1. Documentul mai precizeaza ca valoarea
limita de 0,80 reprezinta o zond de tranzitie catre fluxul
coronarian patologic si cd parametrii clinici specifici fi-
ecarui pacient influenteaza valoarea sa.

Documentul subliniaza importanta unui trial in sin-
droamele coronariene NSTEMI care sa impund ghida-
rea tratamentului in functie de rezerva de flux corona-
rian.

Tot in cursul anului 2015, se publica un document al
expertilor Societdtii si Colegiului American de Cardio-
logie si al Societdtii de Hipertensiune Arteriala privind
tratamentul hipertensiunii arteriale la bolnavii cu boala
coronariana ischemica.

Principalii factori genetici si de mediu acceptati in
lumina actualului document implicati in patogenia hi-
pertensiunii arteriale sunt reprezentati de: tonusul sim-
patic, sistemul renind-angiotensina-aldosteron, pep-
tizii natriuretici, factorii vasodilatatori si de crestere,
citokinele inflamatorii, rigiditatea vasculard, disfunctia
endoteliala. Statisticile evocate de catre experti arata
ca o scadere de 10 mmHg a tensiunii arteriale sistolice
asociazd o scddere cu 50-60% a riscului de mortalitate
prin accident vascular si cu 40-50% a riscului de deces
prin boala coronariana. Expertii recomanda, in general,
pentru bolnavii coronarieni, care asociaza hipertensi-
une arteriald, o tintd terapeuticd a tensiunii arteriale
<140/90 mmHg; pentru bolnavii cu infarct miocardic
si/sau accident vascular in antecedente, ateromatoza
carotidiand, boala perifericd aterosclerotica si anevrism
abdominal, o tensiune mai mica de 130/80 mmHg. La
bolnavii peste 80 de ani cu hipertensiune arteriald si
boald coronariana se recomanda o tinta terapeutica a
tensiunii arteriale mai mica de 150/90 mmHg. Pentru
bolnavii cu sindrom coronarian acut si hipertensiune
arteriald, se recomanda prescrierea unui betablocant in
24 ore de la prezentare; pentru formele stabile de boa-
14 coronariana, se recomandd betablocant si adaugarea
unui inhibitor al enzimei de conversie, daca asociaza
infarct miocardic in antecedente, insuficientd ventricu-
lara stdngd, diabet zaharat sau insuficienta renald cro-
nica.
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TRIALURI REPREZENTATIVE

In contextul lucrarilor stiintifice publicate recent, me-
rita mentionate cateva trialuri clinice importante. Ast-
tel, trialul PROMISE - Prospective Multicenter Imaging
Study for Chest Pain Evaluation - a avut ca obiectiv
supravegherea evolutiei bolnavilor cu durere toracicd
si care au fost initial investigati anatomic sau functio-
nal’. Studiul porneste de la constatarea performantei
angiotomografiei computerizate coronariene (CTA) in
decelarea leziunilor coronariene nonobstructive, redu-
cand astfel numarul de investigatii invazive. Ipoteza de
lucru a fost reprezentata de estimarea cd bolnavii tes-
tati anatomic ar avea o evolutie superioara bolnavilor
testati functional. Studiul s-a desfisurat in America de
Nord si a cuprins la inrolare 193 de centre. Criteriile
de includere au fost prezenta simptomelor sugestive
bolii coronariene la subiecti nediagnosticati anterior,
subiecti cu durere toracica cu varsta peste 56 de ani la
barbati si 64 de ani la femei, varsta intre 45-54 de ani
la barbati sau 50-64 de ani la femei; subiectii inclusi in
studiu prezentau cel putin un factor de risc cardiovas-
cular. Au fost exclusi bolnavii instabili hemodinamic,
sindroamele coronariene acute, investigatiile pentru
depistarea ischemiei coronariene efectuate recent sau
alte comorbiditati care sa afecteze randomizarea rigu-
roasd. Dupd includerea in studiu, bolnavii au fost ran-
domizati pentru evaluare anatomicd CTA sau functio-
nald; evaludrile functionale au constat in test de efort
electrocardiografic, teste de stres fizic sau farmacologic,
nucleare sau ecocardiografice. Vizitele de folow-up au
fost la 2 luni la centru de recrutare si, ulterior, la fiecare
6 luni-minim 1 an prin telefon/mail. Includerea bol-
navilor a inceput in 2010 si a fost completatd in 2013.
End point-ul primar a fost compozit pentru mortalita-
te de orice cauza, evenimente cardiovasculare majore,
infarct miocardic, spitalizare pentru angina instabild
si complicatiile majore pentru testele diagnostic: acci-
dent vascular, sangerdri majore, insuficienta renala, soc
anafilactic apdrute in primele 72 de ore de la testare.
A mai fost cuantificata doza totald de expunere la ra-
diatii i care a fost definitd ca dozd totald de expunere
la toate investigatiile efectuate. Leziunile coronariene
neobstructive au fost definite ca absenta unei stenoze
mai mari de 50% in orice vas epicardic inclusiv ramuri
colaterale mai mari de 2 mm.

Pentru analiza statisticd, board-ul studiului a esti-
mat cd inrolarea unui numar de minim 10.000 de pa-
cienti va conferi studiului o putere statisticd de 90% de
a detecta o reducere cu 20% a end point-ul primar in
grupul testat anatomic in comparatie cu grupul testat
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functional. Rezultatele trialului aratd o perioada medie
de supraveghere de 25 de luni care a cuprins 10.003 pa-
cienti; perioada maxima de supraveghere a fost de 50
de luni. Lotul de bolnavi analizat a avut o varstd me-
die de 60,8+8,3 ani si 52,7% a fost constituit din femei;
din numarul total de pacienti 22,6% au apartinut unui
grup etnic minoritar. Includerea in lotul de studiu res-
pectand criteriul varstei a fost intalnit la 2,6% din pa-
cienti, iar restul au asociat cel putin un factor de risc
cardiovascular, astfel ca 67,6% au prezentat un scor de
risc cardiovascular de 7,5% sau mai mare la 10 ani. Toti
bolnavii au fost simptomatici: durere toracica 72,7%,
dispnee 14,9%, iar procentul rezidual 12,5% a fost re-
prezentat de oboseald, durere in membrul superior
sau umdr, palpitatii, ameteli, cefalee, durere in git sau
mandibuld. Probabilitatea pretest de boala coronariana
a fost de 53,3+21.4%. Pentru investigatia anatomica au
fost randomizati 4.996 de pacienti dintre care 93,8% au
efectuat evaluarea CTA initial ca prim test si 6,2% ca
testare ulterioard. Pentru testarea functionald au fost
randomizati 5.007 pacienti dintre care 93,7% au fost
testati initial si 6,3% ca testare ulterioara. Rezultatele
investigatiilor au fost pozitive pentru boald coronari-
and la 10,7% din bolnavii testati anatomic si la 11,7%
din bolnavii testati functional. Rata evenimentelor end-
point primar a fost 3,3 % pentru cei testati anatomic
si 3,5% pentru cei testati functional. End-point-ul se-
cundar pentru evolutia pacientilor care nu au prezentat
leziuni obstructive a fost de 6,6% in grupul CTA si 7,1
% in cel testat functional. La 12 luni, riscul de deces sau
infarct miocardic nonfatal a fost mai scazut in grupul
testat anatomic.

Analizand rezultatele, autorii studiului aratéd in con-
cluzie ca, in ciuda prezentei unui risc intermediar me-
diu, rata de evenimente a fost mai scdzuta decét cea esti-
matd. Acest lucru ar parea cd se datoreaza ratei crescute
de utilizare a medicatiei, in special statine dar si proba-
bil mésurilor luate in ultimul deceniu pentru amelio-
rarea supravegherii bolilor cardiovasculare. Concluzia
principald a studiului a fost aceea cd, in grupul testat
anatomic rata de revascularizare a fost de 6,2% fata de
3,2% pentru grupul testat functional. Bolnavii simpto-
matici testati angiotomografic ca strategie initiald nu au
asociat o evolutie clinicd mai buna la 2 ani.

Un alt studiu, IMPROVE-IT, publicat in iunie 2015,
este un trial randomizat dublu orb, condus de un board
international din care fac parte si membri ai grupului
TIML si a constat in comparatia dintre administrarea
unei combinatii formate din simvastatin 40 mg si eze-
timib 10 mg, fata de simvastatin 40 mg plus placebo,
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la pacientii cu sindrom coronarian acut®. Obiectivul
primar a fost compozit si a constat in decesul cardio-
vascular, infarctul miocardic nonfatal, angina instabila
necesitand spitalizare, revascularizatie coronariana si
accident vascular. Rezultatele studiului au constat in
includerea a 18.144 de pacienti in perioada 2005-2010,
repartizati la 1147 de centre din 39 de tari. Bolnavii au
fost randomizati pentru monoterapie cu simvastatin
sau dubld asociatie ezetimib+simvastatin, in proportie
egald. Componenta trialului a fost 24% femei, iar varsta
medie a subiectilor din studiu 64 de ani. De mentio-
nat cd la inrolare pacientii au prezentat valori ale LDL
colesterol in limitele recomandate de ghid, cu sau fara
tratament hipocolesterolemiant.

Din punct de vedere al nivelului plasmatic al coles-
terolului total, trigliceride, HDL-colesterol, apolipo-
proteina B si proteina C inalt reactiva, s-au inregistrat
valori semnificativ statistic mai scdzute la bolnavii cu
terapie asociatd. Din punct de vedere al obiectivului
primar, rata de deces prin boli cardiovasculare si de
orice cauzd, au prezentat valori similare. Riscul pentru
orice tip de infarct miocardic a fost mai scdzut in gru-
pul cu dubld medicatie, de asemenea riscul de accident
vascular.

A fost inregistrat un risc nesemnificativ mai crescut
de accident hemoragic in grupul ezetimib+simvastatin
fatd de grupul simvastatin. Rata compozita de deces
prin cauza cardiovasculard, infarct miocardic §i ac-
cident vascular a fost mai scdzuta cu 1,8 procente in
grupul cu dubla medicatie; de asemenea, rata de eveni-
mente cardiovasculare a fost semnificativ mai redusa in
acelasi grup. Beneficiile apar mai exprimate la bolnavii
cu diabet si la pacientii peste 75 de ani. Intreruperea
medicatiei s-a produs in procent egal la ambele grupe
10,1% monoterapie si 10,6% grupul cu dubla terapie.

Concluzia autorilor studiului este ca addugarea eze-
timib unei statine — simvastatin la pacientii stabili, cu
sindrom coronarian acut recent si care au prezentat
valori ale LDL colesterol in limitele recomandate de
ghid, beneficiaza de reducerea riscului de evenimen-
te cardiovasculare. Aceasta pledeza pentru teoria care
considera cd riscul cardiovascular scade odata cu nive-
lului colesterolului si nu neaparat prin efectele pleiotro-
pe ale statinelor.

Trialul PEGASUS a fost comunicat in martie 2015,
cu prilejul intalnirii anuale American College of Cardio-
logy din San Diego California’. Ipoteza de lucru a fost
reprezentatd de scaderea incidentei evenimentelor car-
diovasculare majore pe termen lung la bolnavii cu in-
farct miocardic, dupa addugarea ticagrelor la terapia
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standard, inclusiv aspirind. Designul studiului a cuprins
bolnavi stabili cu infarct in antecedente si cel putin un
factor de risc cardiovascular, care au fost randomizati
pentru 3 grupe: ticagrelor 90 mg x2/zi, ticagrelor 60 mg
x2/zi si placebo. Bolnavii au primit si aspirind 75-150
mg/zi asociata terapiei standard. Vizitele de follow-up
au fost la 4 luni, 1 an si 6 luni.

Criteriile de includere au fost vérsta peste 50 de ani
asociind cel putin unul din urmétoarele: diabet zaha-
rat, infarct in antecedente cu cel putin un an inainte
de includere, tolerantd la aspirind, boald coronariana
multivasculard. End-pointul primar a fost decesul car-
diovascular, infarctul miocardic, accidentul vascular
cerebral iar end-point-ul secundar mortalitatea gene-
rald. Obiectivele de siguranta au fost sdngerérile majo-
re, hemoragii intracraniene, sangerari fatale, alte efecte
adverse. Numdrul mare de bolnavi randomizati repre-
zintd unul din meritele studiului, faptul in sine confe-
rind o putere statistica crescutd trialului; au fost rando-
mizati 21.162 de pacienti din 31 de tari, pe mai multe
continente, care au cuprins 1.162 de centre de inrolare.

Bolnavii au fost monitorizati minim 16 luni si ma-
xim 6 ani; de la debutul infarctului si pana la sfarsi-
tul perioadei de follow-up 90% dintre subiecti au fost
monitorizati intre 3 si 6 ani, restul de 10% cuprinzand
bolnavii care nu au atins minim 3 ani de supraveghere,
fie au depasit 6 ani. In privinta distributiei infarctului
miocardic, acesta a fost in proportie de 53% STEMI si
41% NSTEMI; la 6% dintre pacienti nu a fost posibi-
1 precizarea tipului de infarct. La 40% dintre pacienti,
infarctul miocardic a fost prezent intre 4 si 5 ani ante-
rior inroldrii in trial. Din punct de vedere al medica-
tiei, 99,9% din bolnavi au urmat tratament cu statina,
93% betablocante, 82/% si 80% inhibitori ai enzimei de
conversie, respectiv, de receptor de angiotensind. Pen-
tru bratele din trial la care pacientii au primit ticagre-
lor, indiferent de doza, mortalitatea cardiovasculard,
din perspectiva end-point-ului primar, a fost similara:
7,8%, semnificativ statistic mai redusa comparativ cu
mortalitatea grupului placebo 9%. Decesul coronarian
la cele 3 grupuri ticagrelor 90 mg, ticagrelor 60 mg si
placebo a fost 5,6%, 5,8%, respectiv 6,7%, iar decesul
de orice cauzd 5,2%, 4,7%, respectiv 5,2%. Au mai fost
raportate si alte adverse, bradiaritmii si guta, insd dife-
rentele fata de grupul placebo nu au prezentat semnifi-
catie statistica.

Sangerdrile majore au fost 2,6%, 2,3%, respectiv
1,1%, sangerarile minore 1,3%, 1,2% si 0,4%, iar san-
gerarile fatale 0,1%, 0,3% si in grupul placebo 0,3%. Ca
efecte adverse, autorii studiului au raportat dispnee cu
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frecventd de 18,9%, 15,8% si placebo 6,4%. In conclu-
zie, trialul PEGASUS a aratat 1 - reducerea riscului de
mortalitate cardiovasculard, infarct miocardic si acci-
dent vascular prin addugarea ticagrelor la tratamentul
standard, inclusiv aspirina, 2 - eficienta ticagrelor a fost
doveditd pentru ambele componente fatale si nonfata-
le ale obiectivului primar, 3 - ticagrelor creste riscul
de sangerari majore dar nu fatale sau intracraniene,
4 - ambele doze au eficientd similard, insd sdngerarea si
celelalte efecte secundare tind sé fie mai putin frecvente
la doza de 60 mg x2/zi, ceea ce pune discutie dacd doza
standard de ticagrelor nu ar trebui sa fie cea de 60 mg.
Un alt studiu, publicat in decembrie 2014, a vizat
asociatia dintre angina pectorald si evolutia bolnavilor
cu insuficienta cardiaca; este vorba despre un substudiu
desprins din trialul CORONA - Controlled Rosuvasta-
tin Multinational Trial in Heart Failure®. Analiza este
retrospectiva si cuprinde 4878 de pacienti separati in 3
brate: grupul A - 1240 de pacienti fira angina pectora-
14 si fara istoric de angina pectorala la baseline, grupul
B - 1353 de pacienti cu istoric de angina pectorald, dar
fara durere toracica la baseline si grupul C - 2285 de pa-
cienti cu durere toracica si istoric de angina. Analizele
statistice utilizate au aratat ca grupele A si C au prezen-
tat un risc crescut pentru infarct miocardic nonfatal,
angind instabild si revascularizatie miocardica. Nu au
fost inregistrate diferente intre grupuri in ce priveste
mortalitatea cardiovasculara si generala la baseline.
Tot din trialul CORONA, a fost publicat un alt sub-
studiu, care analizeaza asociatia dintre polimorfismul
situsurilor nucleotidice cromozomiale asociate cu ris-
cul de boald coronariand si severitatea si prognosticul
insuficientei cardiace de etiologie ischemica’. Pornind
de la aceasta ipotezd de lucru, autorii cercetarii anali-
zeaza polimorfismul genomic al unui nucleotid cu 7
situsuri cromozomiale asociate cu riscul de boald co-
ronariand ischemica. Metodologia lucrdrii a constat in
analiza a 3320 de pacienti participanti in CORONA
avand ca obiectiv primar compozit timpul pana la pri-
mul eveniment fatal cardiovascular, infarctul miocardic
nonfatal si accidentul vascular nonfatal si ca obiectiv
secundar mortalitatea si spitalizarea prin insuficientd
cardiacd. Autorii raporteaza in concluzia substudiului
ca niciuna din variantele genetice asociate cu riscul de
boala coronariand nu se asociaza cu severitatea si evo-
lutia insuficientei cardiace. A fost izolatd o asociere in-
tre situsul p1333 si mortalitatea de cauza generala, insa
observatia trebuie confirmata si de alte studii.



Romanian Journal of Cardiology, Vol. 25
Supplement 2015

ALTE STUDII

Programul european de preventie a bolilor cardiovas-
culare - EUROASPIRE - a publicat in februarie 2015
un raport - EUROASPIRE 4 - privitor la screeningul
diabetului zaharat la bolnavii cu boala coronariana is-
chemica'®. Studiul a cuprins 24 de téri europene si s-a
desfasurat in 79 de centre intre mai 2012 si aprilie 2013.
Au fost inclusi pacienti cu varste mai mari de 18 ani
si mai mici de 80, cu boala coronariand diagnosticata
si cu procedura de revascularizatie interventionala sau
chirurgicala, infarct miocardic acut sau ischemie acuta.
Bolnavii au efectuat glicemie a jeun, test de incarcare
cu glucoza cu recoltare la 2 ore de la administrare si
hemoglobina glicozilata. Au fost evaluati 7.395 de pa-
cienti dintre care 5.395 nu au prezentat antecedente de
diabet, la 74% dintre acestia fiind disponibile infor-
matii legate de glicemia a jeun, testul de incarcare cu
glucoza si hemoglobina glicozilata. Din acest numar,
1.184 au prezentat diabet zaharat, nedetectat anterior.
Respectand criteriile ambelor autoritéti de diagnostic,
29% din bolnavii studiati au prezentat diabet recent di-
agnosticat. Riscul de diabet a fost diferit diagnosticat:
conform criteriilor ADA 60% din pacienti au prezen-
tat un risc crescut, in timp ce recomandarile OMS au
dignosticat un procent de 46% de pacienti cu risc inalt
pentru afectiune.

Studiul atrage atentia ci cel mai mare numar de bol-
navi coronarieni cu diabet zaharat a fost detectat uti-
lizand testul de incarcare cu glucoza si se observd o
supraestimare a anomaliilor plasmatice ale glucozei
conform recomandarilor ADA.

Printre studiile si lucrdrile stiintifice publicate recent
referitoare la prezenta bolii coronariene ischemice la
femei, se regdseste un studiu care monitorizeaza evo-
lutia la un an a femeilor cu manifestari de ischemie co-
ronariand si fard leziuni obstructive. Este vorba despre
studiul ,,Evaluarea Sindromului de Ischemie la Femei”
si care urmareste evolutia la un an de la efectuarea re-
zonantei magnetice (RM) cu captare tardiva'’. Capta-
rea tardivd de Gadolinium a fost consideratd ischemica,
dacd distributia captarii a fost subendocardici si nonis-
chemica, daca deficitul de captare a fost transmural. Au
fost analizate imaginile RM la un grup de 173 de paci-
ente care au repetat la un an investigatia dintre care 8%
au prezentat captare tardiva la ambele evaluari; 1,7%
dintre acestea avand captdri tardive recent apérute.

Concluzia studiului a fost ca pacientele care prezen-
tau captdri tardive de Gadolinium nu au acuzat semne
clinice de infarct ceea ce ar putea sugera ca leziunea
miocardicd este subdiagnosticata la aceste paciente.
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In privinta sindroamelor coronariene acute la femei,
o metanalizd publicata recent propune o retrospectiva
a trialurilor din ultimii 17 ani, care au avut ca obiectiv
sindroamele coronariene acute fira supradenivelare de
segment ST"2.

Scopul principal al studiului consta in evaluarea ten-
dintelor si stratificiri dupa sex a inroldarii, caracteristici-
lor, tratamentului si evolutiei pacientelor incluse in tri-
aluri. Metodologia a constat in utilizarea unor modele
statistice complexe pentru analiza pacientilor inclusi in
trialuri de faza 3, publicate in perioada 1994-2010. Re-
zultatele studiului releva un numar total impresionant
de pacienti analizati - 76.148 de subiecti cu sindrom
coronarian acut NSTEMI. Dintre acestia 33,3% au fost
femei cu o varsta in medie cu 4-5 ani mai mare decét
a barbatilor inclusi: 68, respectiv 64 de ani. Femeile au
prezentat mai frecvent diabet zaharat, hipertensiune si
insuficientd cardiacd. Barbatii au prezentat mai frec-
vent infarct miocardic in antecedente si proceduri de
revascularizatie. Scorul GRACE a crescut pe parcursul
perioadelor de includere pentru ambele sexe cu o pre-
zentd mai frecventa in studii a pacientilor mai in varstd
care asociau mai multe comorbiditati. Utilizarea angio-
plastiei coronariene si a terapiei medicamentoase la ex-
ternare cu inhibitori ai enzimei de conversie, blocanti
de receptor de angiotensind, betablocanti si statine, au
crescut pe parcursul timpului pentru ambele sexe. Cur-
bele Kaplan Meier de mortalitate la 6 luni au scazut de
la 7% la 4,5% la femei si de 1a 6,3% la 3,1 % la barbati in
intervalul de timp analizat in studiu. Autorii estimeaza
in finalul studiului cd proportia de femei cuprinsa in
studii in perioada mentionatd raméne constantd, insa
utilizarea recomandarilor de ghid bazate pe evidenta
clinicg, dar si evolutia s-au ameliorat in acest interval.

TERAPII ALTERNATIVE

Terapii alternative nonfarmacologice utilizate in trata-
mentul ischemiei coronariene se mentioneaza studiul
RAMSES, care utilizeazad ocluzia intermitenta prin
presiune controlata a sinusului coronarian in infarctul
miocardic acut cu supradenivelare de segment ST’
Studiul porneste de la constatarea ca 40% din pacientii
care efectueaza angioplastie primard in STEMI, asocia-
za diminuarea perfuziei miocardice si, in consecinta,
o evolutie clinicd nefavorabild. Principiul metodei uti-
lizate in studiu constd in aplicarea la nivelul sinusului
venos a unei presiuni intermitente controlate in scopul
ameliorarii perfuziei microvasculare dupé angioplastie
cu ajutorul unui cateter cu balon. Procedura urméreste
efectele asupra dimensiunii infarctului si functiei mio-
cardice. Metodologia studiului a constat in includerea
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a 30 de pacienti cu angioplastie eficienta dupd STEMI
si efectuarea manevrei timp de 90 de minute. Dimensi-
unea infarctului si functia miocardului au fost evaluate
cu ajutorul rezonantei magnetice la 2-5 zile si 4 luni de
la efectuarea angioplastiei. Rezultatele au fost compara-
te cu un lot control; acestea au arétat ca in ansamblu nu
au existat deosebiri in dimensiunea infarctului si func-
tia miocardicd intre bolnavii care au efectuat procedura
si cei din grupul de control. Analizand, insa, rezultate-
le prin compararea valorii presiunii de ocluzie, autorii
studiului au semnalat cresterea diminuarii diametrului
infarctului pentru bolnavii care au efectuat presiuni
mai ridicate de ocluzie fata de cei cu presiuni mai redu-
se si cu cei din lotul control.

Din aceeasi perspectiva a terapiei moderne a bolii
coronariene poate fi citat si trialul TECAM (Sex Strati-
fied Trends in Enrollment, Patients Characteristics Trate-
ment and Outcomes among Non ST - Segment Elevation
Acute Coronary Sindrome Pacients), publicat in 2015

Studiul are ca obiectiv tratamentul bazat pe celu-
le stem in infarctul miocardic acut STEMI. Principiul
metodei a constat in administrarea intracoronariand de
celule monoclonale din maduva osoasa autologa si ad-
ministrarea subcutand de factor de stimulare a colonii-
lor de granulocite.

Studiul compard pentru prima datd eficienta celor
doud metode separat si combinate in asociatie cu tra-
tamentul standard. Metodologia a constat in randomi-
zarea a 120 de paciente dupa efectuarea angioplastiei
primare pentru cele doud metode, separat, combinate
si pentru tratament conventional; s-au obtinut, astfel, 4
grupe de studiu.

Administrarea injectabild intracoronariand de celule
stem medulare s-a efectuat in ziua a 3-a pana la ziua 5,
iar administrarea de factor stimulant pentru granuloci-
te s-a efectuat cu o dozd de 10 gama pe kg corp subcu-
tan, incepand cu prima zi si continuand pand in ziua a
5-a. End point-ul primar a constat in evaluarea fractiei
de ejectie si a volumului telesistolic la un an. Estima-
rea a fost efectuatd prin rezonanta magnetica la ambele
momente.

Rezultatele studiului au relevat o crestere fata de ba-
seline cu 4+6% a fractiei de ejectie pentru toti bolnavii
fara diferente intre cele 2 grupuri de bolnavi. Bolnavii
tratati prin cele 2 metode separat sau combinate au pre-
zentat o reducere minora a ariei infarctului fata de lotul
control, care nu a prezentat, insa, semnificatie statistica.

Din punct de vedere al investigatiilor moderne utili-
zate in diagnosticul bolilor coronariene, merita amin-
tita folosirea din ce in ce mai frecventd a tomografiei
prin coerentd opticd, care reprezintd o modalitate intra-
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vasculara de obtinere a imaginilor in practica clinica.
Procedura permite o rezolutie spatiald superioara, ast-
fel incat componentele placii aterosclerotice pot fi usor
separate, inclusiv capsula fibroasé si dimensiunea nu-
cleului necrotic’®. Obtinerea imaginilor este facilitatd
de injectarea de substantd de contrast intracoronarian.

Conlflict de interese: nedeclarat.
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Invasive Cardiology: the Role of Echocardiography

C. Mornos', S. Crisan', A. Ionac!, D. Cozma!

INTRODUCTION

Nowadays, percutaneous treatment of conditions that
previously either required open heart surgeries, or have
not been amenable to any treatment is available owing
to advances in cardiovascular interventional techniqu-
es'. In this field of interest, echocardiography plays an
essential role in identifying patients suitable for these
interventions, as well as in evaluating the intracardi-
ac access and deployment of the device. For this rea-
son, echocardiography now represents one of the most
important evaluation technique for post-procedural
follow-up?.

Transcatheter aortic valve implantation

Aortic stenosis (AS) represents the most common val-
vular abnormality, with a high prevalence in elderly pa-
tients with comorbidities. Transcatheter Aortic Valve
Implantation (TAVI) offers an alternative for patients
with severe symptomatic AS and contraindications or
high risk for surgery'. The definition of severe aortic
stenosis refers to the presence of a maximum Doppler
velocity across the aortic valve of >4 m/sec, a valve
area of <1 cm? and a mean aortic valve gradient of >40
mmHg*®. The prevalence of aortic valve stenosis incre-
ases with age, from 2% in people 50 years of age to at
least 4% of individuals 85 years of age or older, with an
average rate of progression of aortic valve stenosis of
0.1 cm 2/yr*®. Patients are defined at high risk for aor-
tic valve surgery if logistic European System for Car-
diac Operative Risk Evaluation (EuroSCORE) is >20%
and if the Society of Thoracic Surgeons (STS) score is
>10%".

Since the first implantation in 2002, TAVT has evol-
ved substantially. Different valve designs are now avai-
lable, such as the CoreValve (Medtronic, Inc., Minnea-
polis, MN), the SAPIEN valve (Edwards Lifesciences,
Irvine, CA), and the Portico valve (St. Jude Medical, St.
Paul, MN). The Edwards-Sapien valve consists of three

! “Victor Babes” University of Medicine and Pharmacy, Timisoara, Roma-
nia

bovine pericardial leaflets, mounted within a tubular,
slotted, stainless steel, balloon-expandable stent (Figu-
re 1). The device can be introduced by transfemoral or
transapical approach’. The valve is available in two si-
zes, oversized in relation to the aortic annulus in order
to reduce the degree of paravalvular regurgitation: a 23
mm prosthesis for transverse aortic annular diameters
of 18-21 mm (measured at the level of aortic cusp in-
sertion) and a 26 mm prosthesis for aortic annular di-
ameters of 22-25 mm?. A newer generation valve, the
Edwards SAPIENTM XT, as well as NovaFlexTM trans-
femoral and AscendraTM transapical delivery system,
have been recently proposed. The delivery system has
a smaller caliber and the valve stent is thinner and
comprises a cobalt-chromium frame that provides an
improved radial strength and enhanced circularity of
the device?. The CoreValve has three porcine pericardi-

Figure 1. Edwards Sapien Valve.
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al leaflets, mounted in a self-expanding, nitinol frame
that can be introduced by transfemoral or trans-sub-
clavian approach (Figure 2)'. For the deployed valve,
the point of coaptation of the leaflets is supra-annular.
The lower portion of the frame affixes the valve to the
left ventricular outflow tract (LVOT) and that is why
this device has the greatest radial strength, but for this
reason care must be taken not to impinge on the anteri-
or mitral leaflet. The mid-portion of the prosthesis has
a constrained waist that must be deployed at the level
of the Valsalva sinuses and the coronary ostia, in order
not to jeopardize the coronary flow. The upper section
(outflow) has the lowest radial force and is designed to
fix and stabilize the prosthesis in the ascending aorta'.
The valve is available in two sizes: the 26 mm prosthe-
sis that is designed for patients with aortic annular di-
ameters of 20-23 mm, whereas the 29 mm prosthesis
is suitable for patients with 24-27 mm aortic annuli'.
This device should not be implanted in the presence of
ascending aortic diameters >45 mm and/or aortic an-
nular diameters <20 or >27 mm.

Preprocedural echocardiographic evaluation is the-
refore very important and echocardiographers need
to be familiar with the available prostheses, with their
specific characteristics and different aortic anatomic
requirements.

Transthoracic echocardiography (TTE) plays a key
role in patients selection and provides important data,
such as assessing the severity of the AS, aortic annu-
lar dimension, detailed anatomic characteristics of the
aortic valve (number, mobility, and thickness of cusps),
extent and distribution of calcification, LV and right
ventricular (RV) dimensions and function, severity of
aortic regurgitation as well as the structure and functi-
on of the other valves.

The CoreValve
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Accurate sizing is critical for TAVI procedural suc-
cess. There is no consensus regarding the gold standard
imaging technique for annular sizing. TTE underesti-
mates the aortic annular size measured by transesopha-
geal echocardiography (TEE) with a mean difference of
1.36 mm (95%CI = 1.75-4.48 mm)°. Bi-dimensional
TEE measurements have been shown to provide good
clinical results when compared with multislice compu-
terized tomography (MSCT)’, but the best agreement
when compared with MSCT was achieved by tri-di-
mensional TEE2. Therefore, 3D TEE can be used to
provide accurate assessment of even noncircular annu-
lar dimension, albeit with more effort than is typically
required of MSCT data interpretation®.

Preprocedural TEE, by using the 110-130° mideso-
phageal long axis view, can provide an accurate assess-
ment of the LVOT and upper septum, in order to exclu-
de a subaortic septal bulge that may create an obstacle
for the prosthesis, the aortic annulus size, the diameter
of the sinus of Valsalva, the sinotubular junction and
the ascending aorta, the distance from the aortic annu-
lus to the ostia of the coronary arteries and allows com-
parison of this data with the length of the cusps mea-
sured in a long-axis view. If the cusp length exceeds the
annular-ostial distances, then there is the risk of ostial
coronary occlusion when the valve is deployed. The 25-
45° midesophageal short axis view assesses the opening
of the AV (central or eccentric), the opening area of AV
and can also accurately describe location and symme-
try of aortic valve calcification. The transgastric views
are useful for the measurement of gradients by using
CW Doppler.

Both TTE and TEE can report the echocardiogra-
phic contraindications for TAVI"*#:

CoreValve Implanted
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- Bicuspid aortic valve - increased risk of incomple-
te and incorrect deployment, risk for spontaneous
aortic dissection due to an abnormal arterial wall
structure;

- Subaortic stenosis - basal septal hypertrophy;

- Height of coronary ostia from the base of aortic
valve leaflets (<10 mm);

- Asymmetric heavy aortic valvular calcification;

- Intracardiac thrombus;

- Mitral regurgitation (MR) > grade 2;

- LV ejection fraction <20%;

- Bulky atherosclerosis of the ascending aorta and
arch for transfemoral approach;

- Calcified pericardium for transapical approach;

- Ascending aortic diameters >45 mm for CoreVal-
ve.

During the procedure, 2D or 3D TEE may adequa-
tely visualize the balloon positioning during valvulo-
plasty, detect postvalvuloplasty aortic regurgitation, aid
prosthesis positioning during implantation, confirm
prosthesis function immediately postimplantation and
rapidly detect complications"®. Some sites have also
adapted intracardiac echo (ICE) for TAVI, although
ICE poses additional challenges in securing adequate
windows?. The optimal position for the Edwards SAPI-
EN valve is with the ventricular side of the prosthesis
positioned 2-4 mm below the annulus in the LVOT.
For the CoreValve, the ventricular edge of the prosthe-
sis should be placed 5-10 mm below the AV annular
plane in the LVOT. During TAVI procedure, 3D TEE
has certain advantages over 2D TEE: the 3D depth
perspective makes it easier to visualize the position of
the prosthesis on the balloon relative to the native val-
ve annulus and surrounding structures, and facilitates
appreciation of the guide wire path through the LV and
around the mitral valve subvalvular apparatus?.

Several complications have been described during
TAVTI procedures (Table 1). TEE (2D or 3D) is most
useful immediately after valve deployment and the
echocardiographer must rapidly and accurately assess
the position and function of the prosthesis: all the pros-
thetic cusps are moving well, the valve stent has assu-
med a circular configuration and there is no significant
valvular or paravalvular regurgitation. Transgastric
TEE views are used to confirm satisfactory prosthetic
functioning before the probe is finally removed?. This
window is essential to ensure that all regurgitant jets
are detected. During long-term follow-up, TTE is used
to evaluate aortic valve area, mean gradient and seve-
rity and location of aortic regurgitation’.

C. Mornos et al.
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Percutaneous transcatheter repair of paravalvular
regurgitation (PVLs)

PVLs indicates a regurgitation between the prosthe-
tic ring and the native valvular annulus, with an inci-
dence of 7 and 17%’. Because reoperation for PVLs is
associated with a high risk of surgical morbidity and
mortality, transcatheter closure is appealing. In gene-
ral, transcatheter repair is more feasible for the mitral
valve, although repair of aortic valve defects has been
reported®.

TEE represents the fundamental imaging modality
to assess paravalvular location, severity, and suitability
for catheter-based repair. Color-flow Doppler is most
commonly used to assess the regurgitant jet size. PVLs
severity is assessed accordingly to the criteria used for
the native valves: vena contracta, jet density, systolic
pulmonary venous flow reversal, calculated total regur-
gitant volume, etc.; PISA method has not been valida-
ted for paravalvular leak evaluation®. The current ASE/
EAE guidelines proposed that the fraction of the cir-
cumference of the sewing ring occupied by the jet sho-
uld give a semi-quantitative guide to severity: <10% of
the sewing ring suggests mild PVLs, 10-20% suggests
moderate PVLs and a fraction >20% suggests a severe
PVLs'". This assumes continuity of the jet and therefore
may overestimate the severity when there are multiple
small jets>. A dehiscence >25% of the circumference
suggests that a single device is unlikely to be sufficient
and the prosthesis may rock with a very high risk of
device embolization.

Until recently, TEE and ICE have been used to guide
PVLs closure, but 3D TEE is now considered the pre-

Table 1. Complications of transcatheter aortic valve implantati-
on?,

Aortic prosthesis misplacement
Embolization of the device towards the aorta or left ventricle
Deployed valve is positioned too high (towards the aorta) or too
Deployed valve is positioned too low (towards the mitral valve
apparatus)

Aortic regurgitation
Central (oversized prosthesis with suboptimal stent expansion)
Paravalvular (undersized prosthesis, severe asymmetric calcification
of the native valve)

Mitral regurgitation
Aortic prosthesis impinges on the anterior mitral leaflet
Left ventricle asynchrony caused by right ventricular pacing
Damage or distortion of the subvalvular mitral apparatus by delivery
system

New left ventricular wall motion abnormalities
Obstruction of the coronary ostia

Cardiac tamponade
Perforation of the left or right ventricle

Dissection or rupture of the aortic root
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MitraClip® System

Figure 3. The MitraClip System.

ferred TEE imaging modality, since it represents a very
useful tool to localize PVLs and to assess accurately the
shape and size of the defect?.

During percutaneous procedure, 2D/3D TEE confir-
ms confirm location(s) and severity of paravalvular re-
gurgitation, excludes prosthetic and intracardiac thro-
mbi or vegetations, confirms proper trans-septal pun-
cture location, guides catheters to the defect location,
ensures proper functioning of the prosthetic valve,
confirms the absence of paravalvular leak after the pro-
cedure and its possible complications (e.g., prosthetic
valve leaflet obstruction by the device, air embolism or
tamponade)*®.

Percutaneous Closure of Atrial Septal Defects

Percutaneous closure of interatrial communications
represents a well-established technique for preventing
paradoxical embolism in patients with a patent forma-
ne ovale (PFO), a secundum-type of atrial septal defect
(ASD), and also for treating significant left-to-right
shunts associated with secundum-type ASDs up to a
diameter of 35 mm''. Thus, an accurate assessment of
PFO and ASD anatomy is critical for successful device
closure. The echocardiographer must localize the de-
fect, accurately assess the defect size and shunt severity,
characterize the number and complexity of septal de-
fects and also characterize the tissue rims bordering the
ASD. The rims are (Figure 4): superior vena cava rim
(superior), posterior rim (posterior), aortic rim (ante-
rosuperior), coronary sinus rim (anteroinferior) and
inferior vena cava rim (inferior). To appreciate the en-
tire ASD geometry, midesophageal short axis view, mi-
desophageal 4C view and midesophageal bicaval view
are recommended by 2D TEE'. Associated lesions such
as mitral valve cleft or partial anomalous pulmonary
vein drainage could also be identified. 3D TEE could
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demonstrate the dynamic morphology of ASDs with
a better accuracy than 2DTEE” Another advantage of
3D TEE is the ability to see “en face” views of ASD from
the both atria'. For an inferior rim <5 mm the device
closure is not an option and the absence of an aortic
rim is not a contraindication for device closure, but it
will require over-sizing of the occluder’.

TTE and TEE visualize PFO opening or, when per-
formed with contrast, its functional consequences, the
right-to-left shunt. TTE is considered positive when,
at rest or during Valsalva maneuver, after the contrast
fills the right atrium, >3 microbubbles are seen in left
chambers within three cardiac cycles'. The numbers of
bubbles seen in a single still frame can be used to shunt
grading as mild: 3-9 bubbles; moderate: 10-30 bubbles;
severe: > 30 bubbles'. The device diameter is more than
twice the maximum diameter of the PFO measured
on fluoroscopy by balloon sizing. Echocardiography is
useful for the selection of the appropriate size and type
of closure device and, in small adults, the total septal
length should be measured by TEE.

PFO is considered “complex” if any of the following
findings is present'’: tunnel length beyond 7 mm, mul-
tiple openings into the left atrium, aneurysm of the
interatrial septum or septal pouch, interatrial septum
thickness > 10 mm or in case of the presence of a Chiari
network or an Eustachian valve. If no, the PFO is con-
sidered “simple” and no echocardiographic monitoring
is necessary for the closure procedure.

For echocardiographic guidance of percutaneous
PFO/ASD closure, TEE and ICE have been used'''%
Continuous ICE guidance is the first choice, but real
time 3D TEE is an alternative of almost equal value'"'%.
Echocardiography is used to verify proper placement
of access sheaths in the left atrium, to check for its pro-
per position, to monitor device deployment, to moni-
tor its release from the delivery system and to rule out
thrombus formation during the procedure. Residual
shunts immediately after device closure of PFO/ASD
are common and often disappear or decrease, as the
device endothelializes. Early post-procedure complica-
tions, such as pericardial tamponade (most frequently
results from left atrial appendage perforation during
the trans-septal guide wire anchoring), atrial fibrillati-
on, device thrombosis, air embolization or device em-
bolization, are rare and the Amplatzer PFO occluder
(St Jude Medical, St. Paul, MN) has been shown to be
safe (Figure 5).

During follow up, TTE is recommended at 6, 12 and
24 months!. Erosion has been described, as late com-
plication, in patients with multiple devices, deficient
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Figure 4. Atrial septal defect rims by transesophageal echocardiography: (Panel A) basal short axis view; (Panel B) trasversal four chamber view; (Panel C)
long-axis for bicaval veins. IA = Inferoanterior; IP = Inferoposterior; P = Posterior; SA = Superoanterior; SP = Superoposterior.

antero-superior rims and over sizing devices that can
also cause superior vena cava occlusion’.

Left Atrial Appendage Occlusion

Left atrial appendage (LAA) closure devices have been
proposed as an alternative treatment option for pati-
ents with nonvalvular atrial fibrillation who are not
eligible for anticoagulation or are at high risk of ble-
eding®. The most used percutaneous devices include
the Watchman Left Atrial Appendage System, LARI-
AT device and the Amplatzer Cardiac Plug". In order
to determine the eligibility of patients and the size of
the device required, pre-procedural assessment inclu-
des the accurate measurement of the LAA orifice, area
and length. TEE is the current imaging modality used
to guide procedures. Standard midesophageal views at
0°, 45°, 90°, and 135° imaging the LAA are useful in
defining the variable anatomy, in excluding thrombus
before the procedure and also for the accurate determi-
nation of the appendage ostium diameter. 3D TEE has
proven superior to 2D TEE in measuring LAA orifice
size and to reveal the appendage oval shape with more
than one lobe".

TEE (2D/3D) or ICE may guide the proper trans-
septal puncture, verify the ideal positioning of the de-
vice and may identify leaks even before device relea-
se. Early post-procedure complications, such as peri-
cardial effusions, LAA rupture, device embolization,
strokes or bleeding, or/and thrombus formation were
reported'. To verify the absence of these complicati-
ons, a TTE follow up should be recommended at a day
after procedure, at 4 weeks, 3 months and then every 6
months'.

Percutaneous MR Repair with the MitraClip System

Mitral regurgitation (MR) is an important cause of
morbidity and mortality, but, however, a significant
number of patients with severe MR are denied surgery
on the basis of age, LV dysfunction, and/or co-morbidi-
ties”. The tested edge-to-edge Alfieri surgical technique
is mimicked by the percutaneous MitraClip system
(Abbott Laboratories. Abbott Park, IL - Figure 3). Eligi-
ble patients must have moderate to severe MR of dege-
nerative or functional etiology with a jet that originates
along the central leaflet coaptation area. The MitraClip
system is a polyester fabric-covered cobalt-chromium

Figure 5. Functional assessment of atrial septal defect (ASD) closure device by transesophageal echocardiography. (Panel A) A well-seated device (Amplatzer™
ASD occluder) immediately after deployment. (Panel B) 3D volume rendered image of the occluder as viewed from the left atrium.
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implant with two arms which can be opened and close
with a steerable-guiding mechanism?.

Nowadays, patient selection involves a consensus
between the patients and treating physicians as well as
an agreement that the patient is anatomically eligible
based on TTE and TEE findings: it needs to be sufficient
leaflet tissue for mechanical coaptation (tissue coapta-
tion length >2 mm and coaptation depth <11 mm), a
flail gap <10 mm (the distance separating the tip of the
flail segment from its opposing normally coapting lea-
flet) and the flail/prolapse width <15 mm?'. In patient
with significant MR originating from the medial or la-
teral aspects of the valve, rheumatic MR, endocarditis
or a mitral valve area of <4 cm?, percutaneous Mitra-
Clip system is not an option. Another contraindication
is represented by the calcification of the grasping area
of the leaflets because of potential risk of embolizati-
on'. Although an initial assessment may be performed
with TTE, these parameters, particularly coaptation
length, typically require pre-interventional TEE (mi-
desophageal 4C views, inter-commissural view or long
axis view and transgastric short-axis view) for precise
measurement.

Echocardiography is the primary imaging modality
used at all stages of the percutaneous mitral clip pro-
cedure, complementing fluoroscopy>"®. The first step
is transeptal puncture that requires a crossing of the
fossa ovalis in a posterior trajectory towards the line of
mitral leaflet coaptation, providing adequate superior
clearance above the mitral annular plane'. The punctu-
re site should sit 3.5-4.0 cm above the mitral annular
plane, by using midesophageal bicaval view, 4C view
and short axis view at base. After that, a perpendicu-
lar position with the line of coaptation at the middle
scallops of the MR origin must be obtained. Correct
positioning can be ascertained from the inter-commis-
sural (55-75°) projection demonstrating medial-late-
ral alignment and the LV outflow (100-160°) projec-
tion demonstrating posterior-anterior alignment?. The
target orifice is chosen using the maximal PISA effect.
Three-dimensional TEE (3D zoom with a large field
of view) greatly facilitates this part of the procedure
as it provides an en face view of the mitral leaflets and
approaching clip. The next step is represented by entry
into the LV and pull-back to grasp the leaflets during
systole until the mitral leaflets are captured on the arms
of the clip'. Transgastric short-axis view, midesophage-
al inter-commissural view or long axis view are helping
for the capture of both leaflets and for the clip closing.
If either leaflet is inadequately captured, the clip is re-
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opened and re-advanced into the LV and the process
is repeated. Once both leaflets have been satisfactorily
clipped, a quick assessment of residual MR with color
Doppler is performed?. This results in a double mitral
orifice, with significant reduction in the total regurgi-
tant orifice and improvement in the patient’s symptoms
and functional capacity’®. After percutaneous mitral
valve repair, mitral valve area decreases without eviden-
ce of clinically significant mitral stenosis; in general, a
diastolic gradient less than 5 mm Hg is acceptable’.

If moderate-to-severe MR remains after the deploy-
ment of one clip, a second MitraClip can be placed using
a similar overall approach, but using the first clip as a
reference point'. Early post-procedure complications
are represented by pericardial effusion, partial dehis-
cence of the clip after initial setting and leaflet or chor-
dal tears caused by repeated attempts to grasp the lea-
flets®. Real-time 3D TEE is useful for optimal guidance
of the MitraClip procedure’. In addition, 3D TEE to 2D
TEE improves the confidence of the echo interpretati-
on and 3D enhances the confidence of assessment of
MYV morphology, localization of guiding catheters, and
MitraClip placement’. Real-time 3D TEE is also asso-
ciated with a reduction in MitraClip procedure time by
40 minutes'®. TTE follow-up is recommended at 1 and
12 months'.

CONCLUSIONS

Although transcatheter intervention for heart disease
is a rapidly evolving field, echocardiography will conti-
nue to play a pivotal role. The ability to visualize heart
abnormalities and new devices from within the heart
offers clear advantages. There is a growing experience
using 2D and 3D echocardiography during percuta-
neous procedures. More importantly, as the ICE probe
can be inserted percutaneously, only local anesthesia is
required, sparing the patient’s risks and discomfort of
general anesthesia. This new echocardiographic tech-
niques play a critical role prior to, during and after per-
cutaneous cardiovascular interventional procedures.

Conlflict of interests: none declared.
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HIPERTENSIUNE ARTERIALA

Update in hipertensiunea arteriald

E. Badild'?, L. Leoveanu!, E. Weiss"?, M. Stancu', M. Hostiuc'?, D. Bartos"?, V. Aursulesei**

INTRODUCERE

Hipertensiunea arteriald ramane cea mai frecventa
afectiune cardiovasculara, incidenta fiind estimati la
aproximativ 40% din populatia adultd. Ea reprezintd
in acelasi timp un factor de risc cardiovascular major,
data fiind asocierea pe termen lung cu morbiditate si
mortalitate crescute. Din aceste motive, hipertensiunea
arteriald (HTA) ramane ,ucigasul tacut® al secolului
XXI, constatare in egald masurd dezolanta si provoca-
toare. Desi la ora actuala exista un amplu arsenal tera-
peutic care include peste 75 de droguri antihiperten-
sive, grupate in 9 clase terapeutice, controlul valorilor
tensionale este in continuare nesatisfacétor.

Eforturile ultimilor ani s-au concentrat pe optimi-
zarea metodelor de monitorizare a tensiunii arteriale
(TA) si controlul HTA la populatii speciale sau in situ-
atii particulare.

Monitorizarea automatd ambulatorie a tensiunii
arteriale
Descrierea HTA de halat alb ca formd cu incidentad
crescutd (20-25%) si a HTA mascate (cu incidentd de
7% la hipertensivi) a condus la necesitatea elaborarii
unei strategii standardizate pentru evaluarea corectd
a valorilor TA la cabinet, dar mai ales in ambulator/la
domiciliu. In acest sens, Societatea Europeani de Hi-
pertensiune Arteriala elaboreaza in 2014 un ghid cli-
nic referitor la monitorizarea automata ambulatorie a
TA (ABPM - ambulatory blood pressure monitoring), o
metoda deja binecunoscutd de evaluare a HTA'. Do-
cumentul reuneste opiniile unor hipertensinologi de
renume si doreste sd raspunda la trei intrebari:
e la ce categorie de pacienti este recomandata
ABPM;
e cum trebuie efectuata si interpretati ABPM;
e cum ar trebui integrat acest tip de monitorizare in
practica clinica.
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Indicatiile principale pentru ABPM cuprind:

e identificarea HTA de halat alb la pacienti tratati
si netratati, inclusiv falsa rezistentd la tratament
cauzati de efectul de halat alb;

e identificarea formei particulare de HTA mascati
la pacienti netratati si tratati (la care se recomanda
termenul de HTA mascata necontrolata);

e evidentierea unui ,,pattern” anormal al TA pe par-
cursul a 24 de ore: HTA diurng, dippingul/hipo-
tensiunea arteriala postprandiald, HTA nocturna
izolatd;

e evaluarea rdspunsului la tratament prin profilul
TA in 24 de ore si depistarea HTA rezistente.

Aditional, ABPM este indicatd pentru:

e evaluarea HTA matinale si a salturilor tensionale
matinale (,,morning surge®);

e screeningul si urmarirea pacientilor cu sindrom
de apnee in somn;

e evidentierea variabilitatii crescute a TA;

e evaluarea HTA la grupe speciale de pacienti: copii
si adolescenti, varstnici, in cursul sarcinii, paci-
enti cu risc cardiovascular inalt, pacienti cu boala
Parkinson;

e evaluarea HTA de cauzi endocrina;

e identificarea hipotensiunii arteriale ambulatorii.

Documentul recomanda utilizarea ABPM ori de céte

ori este posibil in scop diagnostic la pacientii cu valori
tensionale crescute pentru confirmarea HTA sustinute,
pentru depistarea HTA nocturne, pentru evaluarea se-
verititii HTA, a variabilititii alterate a TA. In misura
posibilititilor, ABPM ar trebui utilizata pentru evalu-
area eficientei tratamentului antihipertensiv. Ghidul
recomandd, de asemenea, repetarea ABPM la decizia
clinicianului in cazul pacientilor cu HTA severa, afec-
tare de organe tinta, comorbiditéti (in particular diabet
zaharat), istoric de boli cardiovasculare premature sau

¥ Contact address:
E. Badila
E-mail: elisabeta.badila@gmail.com



Romanian Journal of Cardiology, Vol. 25
Supplement 2015

cand este suspectatd falsa rezistenta la tratament. Mo-
nitorizarea la intervale scurte de 3-6 luni ar fi necesard
pentru confirmarea diagnosticului de HTA de halat alb
sau HTA mascata, confirmarea HTA nocturne, urmari-
rea pacientilor cu risc crescut sub tratament considerat
eficient’. Importanta este si calitatea inregistrarii, pen-
tru o interpretare corectd. Sunt necesare cel putin 20 de
masuratori ale TA in cursul zilei si 7 in cursul noptii.
Intervalul de timp optim de masurare este de 30 minu-
te. De asemenea la anumite categorii de pacienti este
necesara respectarea unor standarde tehnice - obezi,
pacienti cu fibrilatie atriald, copii si adolescenti (in-
clusiv pentru valorile de referintd). Furnizarea datelor
trebuie facuta sub forma unui raport de monitorizare
standardizat, iar dispozitivele ar trebui sa posede po-
sibilitatea de stocare a datelor pentru evaluare compa-
ratival.

Ca urmare a multiplelor avantaje in evaluarea si mo-
nitorizarea pacientului hipertensiv, grupul de experti
recomandd extinderea utilizarii ABPM de catre medi-
cii de familie prin crearea de retele proprii de furniza-
re a metodei si/sau colaborarea cu medicii specialisti
din clinici de stat sau private, centre de HTA, servicii
organizate la nivelul retelelor de farmacii’>. Organiza-
rea unui astfel de sistem este deja evaluatd in diverse
tari, cu atdt mai mult cu cét la ora actuala, ABPM este
considerata o metoda cost-eficientd, mai ales pentru
diagnosticul §i managementul HTA nou diagnosticate'.

Pentru ameliorarea controlului pacientilor hiperten-
sivi in ambulator, ghidul ESC/ESC 2013 recomanda si
monitorizarea la domiciliu a TA (HBPM - home blood
pressure monitoring), ca metodd complementara
ABPM’. HBPM presupune implicarea pacientului, cu
impact asupra compliantei la tratament, si consta in au-
tomdsurarea TA — doud mésuratori dimineata si doua
madsurdtori seara, la interval de 1-3 minute intre ele,
timp de 3-7 zile consecutive, utilizand un dispozitiv va-
lidat pentru HBPM. Metoda este utild pentru diagnos-
ticul HTA si pentru evaluarea initiald a tratamentului
antihipertensiv. La sfarsitul perioadei de masurare, se
calculeaza media determinarilor, dupd excluderea valo-
rilor din prima zi, aceasta fiind considerata perioada de
acomodare cu dispozitivul. Media va fi astfel compara-
ta cu valorile cut-off specifice acestei metode — 135/85
mmHg. Utilizarea telemonitorizdrii si a aplicatiilor pe
smartphone ar putea avea avantaje suplimentare®. Va-
loarea metodei creste in lumina datelor recente care
aratd corelatia superioara a valorilor TA mdsurate la
domiciliu versus cabinet cu afectarea organelor tintd si
cu predictia morbi-mortalitatii cardiovasculare’.
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Hipertensiunea arteriald rezistentd la tratament

O problema dezbétutd in continuare pe larg si in anul
2014 este HTA rezistentd la tratament. Aceasta este de-
finita ca persistenta TA > 140/90 mmHg dupa schimba-
rea adecvatd a stilului de viata si tratament cu cel putin
trei antihipertensive din clase diferite (exceptand un
antagonist de receptori mineralcorticoizi), dintre care
unul este diuretic. Practic, diagnosticul HTA rezistente
presupune initial excluderea pseudorezistentei la trata-
ment si, ulterior, excluderea cauzelor de HTA secun-
dara. Dintre acestea, hiperaldosteronismul primar pare
sa fie mai frecvent intdlnit decét se estima initial, stu-
diile prospective raportdnd o incidenta intre 14-23%,
in functie de populatia studiatd si de testele utilizate
pentru diagnostic®. Implicarea sa este din ce in ce mai
mult discutatd inclusiv in cadrul sindromului de apnee
in somn, de obicei, dar nu invariabil intalnit la paci-
entii obezi cu HTA rezistentd. Stenoza ateroscleroticd
de artera renala este, de asemenea, relativ comuna la
varstnicii cu HTA rezistenta’.

Sindromul de apnee in somn de tip obstructiv
(SASO) are prevalentd in crestere si se considera ca
aproximativ 3-7% dintre bérbatii adulti si 2-5% dintre
femei au SASO semnificativ clinic. Obezitatea este unul
din mecanismele comune HTA rezistente si SASO, ast-
fel incat reprezinta principalul element de confuzie in
demonstrarea rolului independent al SASO in geneza
HTA. Intr-un studiu privind asocierea HTA-SASO,
care a inclus 709 participanti de varsta medie (cohorta
Wisconsin) urmariti in medie 4 ani prin polisomnogra-
fie, s-a afirmat dublarea, respectiv triplarea riscului de
a dezvolta HTA pentru pacientii cu SASO usor, respec-
tiv SASO moderat-sever comparativ cu pacientii fard
SASO, dupa ajustarea pentru indexul de masa corpora-
14, circumferinta gatului, sex, varsta, fumat si consumul
de alcool’. Mecanismele prin care SASO induce aparitia
HTA sunt complexe si sunt reprezentate de: hipoxemia
intermitenta, hipercapnia, efectele mecanice ale efortu-
lui respirator crescut, activarea simpaticd si dereglarea
axului hipotalamo-hipofizo-corticosuprarenalian (cor-
tizol, sistemul renina-angiotensind-aldosteron)®. Date-
le sunt mai robuste pentru hipoxemie, pentru care este
clar dovedita activarea tonicd a aferentelor simpatice
pe cale chemoreflexa. ,,Up-reglarea® receptorilor pen-
tru endotelina A si angiotensina II la nivel carotidian
dupa hipoxie demonstreaza interventia acestor mole-
cule cu rol de chemoreceptori periferici, dar si de ne-
uromodulatori centrali’. Hipoxemia intermitenta si ci-
clurile repetate de hipoxemie-reoxigenare declanseaza
activarea unor mecanisme celulare si moleculare (prin
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intermediul factorului nuclear kB) care duc la sinteza
de citokine proinflamatorii (TNF-alfa, interleukine 8 si
6, molecule de adeziune intercelulard etc.) si in final la
aparitia injuriei si disfunctiei endoteliale ca promotor
al aterosclerozei’. Evenimentele respiratorii din tim-
pul somnului determind cresterea valorilor tensionale
(la sfarsitul fiecdrei perioade de apnee s-a documentat
cresterea TA si scdderea SaO,) din cauza efortului respi-
rator crescut cu variatii mari ale presiunii intratoracice.
Rezulta afectarea baroreflexelor si a reglarii autonome
cardiovasculare, hipoxemie, hipercapnie si tendinta la
acidoza. In plan clinic si evolutiv, mecanismele fizio-
patologice determind alterarea variabilitatii TA. Astfel,
SASO moderat-sever netratat determina initial profilul
»non-dipper® (TA nocturd/TA diurna < 0,9), fenomen
corelat ca incidentda cu severitatea SASO®!°. Ulterior,
apare cresterea izolata a TA diastolice, apoi si a TA sis-
tolice in timpul noptii, cu mentinerea insa a valorilor
normale la mdsuratorile efectuate in timpul zilei. SASO
este si una din cauzele de HTA mascata, profil tensio-
nal identificat la ABPM''2. Prevalenta HTA la pacientii
cu SASO sever este estimatd la ~60%, iar aproximativ
80% din pacientii cu HTA si SASO prezintd HTA rezis-
tentd. Astfel, afirmarea caracterului de HTA rezistenta
impune efectuarea poligrafiei/polisomnografiei pentru
a evalua asocierea si severitatea SASO. Fragmentarea
somnului, element caracteristic SASO, duce la somno-
lenta diurna excesiva si risc crescut de a dezvolta HTA
comparativ cu pacientii cu apnee in somn, dar care nu
sunt somnolenti. Standardul de aur al terapiei SASO
moderat-sever este CPAP (Continuous Positive Air Pre-
ssure), metoda care furnizeaza o presiune pozitivd con-
tinua, atat in timpul inspirului, cét si al expirului, prin
intermediul unei masti nazale sau faciale, cu rolul de a
mentine cdile aeriene deschise (ateld pneumatica) si a
preveni colapsul acestora si aparitia perioadelor de ap-
nee sau hipopnee in timpul somnului. Stabilirea presiu-
nii utile (presiunea la care IAH rezidual < 5/ora si SaO,
nocturna este apropiatd de valorile normale) poarta de-
numirea de titrare si se efectueaza de obicei sub control
polisomnografic sau poligrafic®. CPAP efectuatd corect
contribuie la scaderea valorilor nocturne si diurne ale
TA. Desi scaderea este modestd la majoritatea pacienti-
lor, fiind necesara si medicatie antihipertensiva, aceasta
devine cu atat mai evidentd cu cat severitatea initiald a
SASO este mai mare si aderenta la terapia CPAP mai
bund. Beneficiul asupra controlului TA este mai mare
la anumite categorii de pacienti. Exista numeroase do-
vezi care atesta ca utilizarea corespunzatoare a CPAP
(numar suficient de ore de utilizare: minim 4-5 ore/
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noapte, presiune titrata corect) la pacientii cu SASO
sever, somnolentd diurnd si HTA (mai ales in forma sa
rezistentd) duce la normalizarea/controlul TA, in aso-
ciere cu medicatia antihipertensivd. La pacientii fard
HTA sau la cei cu HTA controlata medicamentos, tera-
pia CPAP reduce valorile TA in timpul noptii, fira a le
modifica semnificativ pe cele din timpul zilei'.

Stenoza aterosclerotici de artera renali (RAS)
poate explica aparitia brusca a rezistentei la tratament
la un pacient anterior bine controlat terapeutic. Pu-
blicarea studiului CORAL (Cardiovascular Outcomes
in Renal Atherosclerotic Lesions) a venit sa intdreasca
datele din studiile anterioare - ASTRAL (Angioplasty
and Stenting for Renal Artery Lesions) si STAR (STent
placement and blood pressure and lipid lowering for the
prevention of progression of renal dysfunction caused
by Atherosclerotic ostial stenosis of the Renal artery).
In studiul CORAL au fost inrolati 947 de pacienti hi-
pertensivi cu stenozd medie de artera renald de cauza
ateroscleroticd, tratati cu cel putin doua medicamente
antihipertensive sau asociind boald cronica de rinichi.
Studiul a comparat stentarea arterei renale plus terapie
antihipertensiva versus medicatie antihipertensiva op-
timd. End-point-ul primar a fost reprezentat de asocie-
rea dintre decesul de cauzd cardiovasculara sau renald,
accident vascular cerebral, infarct miocardic, spitalizari
pentru insuficientd cardiaca, progresia insuficientei re-
nale si necesitatea dializei. Terapia medicamentoasd a
inclus sartani, amlodipina, cu sau fara diuretic tiazidic,
antiagregante, atorvastatind si, dupa caz, medicatie an-
tidiabeticd. Studiul CORAL raporteazd absenta unei
diferente semnificative asupra end-pointurilor intre
cele doud loturi si pledeazé pentru terapia conservatoa-
re medicald, fird stentarea arterei renale, pentru ma-
nagementul majoritatii pacientilor cu HTA si RAS®.
Desigur, angioplastia arterei renale ramane o resursa
terapeutica importantd, deoarece exista intrebari care
nu si-au gésit raspunsul: ce se intampla in cazul unei
stenoze semnificative >80% a arterei renale, care este
rolul ei in displazia fibromusculara de arterd renala, in
conditiile in care aceste categorii de pacienti nu au fost
cuprinse in studiu.

O optiune terapeuticd mult discutatd in HTA rezis-
tenta este denervarea simpaticd renald. Contracararea
consecintelor stimularii simpatice renale este raportatd
incd din 1930, cind este descrisd sciderea cu peste 70
mmHg a TA dupa splahnicectomie supradiafragmati-
ca sau simpatectomie radicald chirurgicala, ca ultima
resursa terapeutica in HTA maligna'®. Metoda a fost
abandonatd din cauza complicatiilor postoperatorii
severe, dar ideea este reluatd in studii experimentale.
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Alternativa terapeutica actuala este denervarea renald
interventionald, procedurd percutand, minim invazi-
va, caracterizatd prin efect rapid asupra TA, in absen-
ta efectelor adverse sistemice notabile'®. Studiile care
au consacrat metoda au fost SYMPLICITY HTN 1 si
SYMPLICITY HTN 2. Entuziasmul initial legat de efi-
cienta metodei pare sa fie temperat de rezultatele stu-
diului SYMPLICITY HTN 3, publicat in martie 2014".
Studiul a avut doud brate: unul de control (cateterizarea
arterelor renale fara practicarea denervirii) si unul la
care s-a practicat denervarea renald. End-point-ul pri-
mar a constat in compararea magnitudinii scaderii va-
lorilor TA sistolice la 6 luni intre cele doua grupuri, iar
end-point-ul secundar a constat in aprecierea diferen-
tei mediei valorilor TA/24 ore intre cele doud grupuri.
S-au urmdrit, de asemenea, decesele de orice cauza,
evolutia bolii renale si complicatiile vasculare. Conclu-
zia studiului a fost cd nu exista o reducere semnificativa
a TA sistolice la 6 luni dupa denervarea renala in gru-
pul activ comparativ cu grupul de control. A venit in-
trebarea fireascd: de ce au fost atat de diferite rezultatele
studiului SYMPLICITY HTN3? O explicatie a fost fap-
tul ca pacientii nu au fost stabilizati adecvat prin me-
dicatie inainte de randomizare, avand in vedere cd un
tratament antihipertensiv poate necesita mai mult de 8
sdptamani pentru a atinge efectul maxim, iar perioada
de supraveghere in studiu a fost de numai 2 saptamaéni.
Mai mult, 40% din pacienti aveau in terapie vasodilata-
toare directe si un procent mai crescut spironolactona.
O alta diferentd a fost legatd de insasi populatia inclusa
in studiu - o treime din pacienti fiind afro-americani, si
nu predominant de rasa alba, ca in studiile precedente,
aspect important avand in vedere modul diferit de ras-
puns al hipertensivilor afro-americani la terapie. Alte
observatii sunt legate de design-ul studiilor anterioa-
re. Rezultatele studiului SYMPLICITY HTN3 au creat
multe controverse si au dus la reconsiderarea indica-
tiilor acestei metode, insa, asa cum spunea profesorul
Franz Messerli, ,a venit vremea sa dim pagina dener-
varii renale in hipertensiune, dar in niciun caz sd nu
inchidem cartea”’.

Hipertensiunea arteriald la varstnici

Hipertensiunea arteriala raimane o problema de larg
interes atat pentru sistemul medical, cat si pentru po-
liticile de sdnatate de la nivel mondial, deoarece pre-
valenta bolii creste odatd cu vérsta, iar numdarul varst-
nicilor este in ascensiune rapida si continua; ridica
probleme de management deoarece varstnicul prezin-
ta modificari fiziologice si fiziopatologice care impun
particularizarea diagnosticului si tratamentului. Varst-
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nicul cu HTA are mai frecvent afectare subclinica de
organ si evolutie spre evenimente cardiovasculare
majore din cauza controlului inadecvat tensional; do-
vezile sunt mult mai sirace deoarece populatia varst-
nicd face obiectul unui numir mai mic de trialuri. In
multe dintre trialurile adresate HTA, varsta este un
criteriu de excludere, iar studiile care includ varstnici
nu prezintd rezultatele specifice acestei categorii. La
ora actuald nu exista un ghid adresat HTA la varstnici,
ci doar recomandari in ghidurile de HTA. Datele sunt
insuficiente si ridicd probleme practice dificile. Sfarsi-
tul anului 2014 aduce o noud dilema legatd de valorile
tintd optime ale TA sistolice la hipertensivii varstnici
tratati, generatd de recomandarile diferite ale ghidu-
rilor JNC7% (2003) si JNC8™ (2014). Tintele mai laxe
stabilite de JNC8™ ridica problema relatiei TA-mor-
biditate-mortalitate cardiovasculara. Pentru cuantifi-
carea impactului asupra sanatatii cardiovasculare, un
grup de investigatori americani utilizeazd baza de date
furnizata de The National Cardiovascular Data Regis-
try Practice Innovation and Clinical Excellence (NCDR
PINNACLE) Registry, si analizeazd aproximativ 2 mi-
lioane de pacienti hipertensivi'®. Investigatorii utilizea-
zd modelul de estimare a impactului clinic al scaderii
TA sistolice de la 150 mmHg (conform JNC8™) la 140
mmHg (conform JNC7™) la pacientul varstnic, prin
extrapolarea rezultatelor a doua trialuri randomizate -
SHEP (Systolic Hypertension in the Elderly Program) si
HYVET (Hypertension in the Very Elderly). Concluzia
este cd riscul cardiovascular global la 10 ani ar scadea
de la 28% la 19% prin extrapolarea datelor din SHEP si
la 18,4% prin utilizarea datelor din HY VET"® sau, altfel
spus, pentru preventia unui eveniment cardiovascular
este necesara tratarea a 10-11 pacienti timp de 10, re-
spectiv 18 ani. In acelasi timp, 5 dintre membrii colecti-
vului care a elaborat documentul ,,2014 Evidence-Based
Guideline for the Management of High Blood Pressure
In Adults: Report From the Panel Members Appointed
to the Eighth Joint National Committee (JNC8")“ co-
menteazd ca nu exista suficiente evidente din trialuri
randomizate pentru stabilirea unui nivel optim al TA
sistolice la hipertensivul varstnic’. Conform datelor
disponibile este clar stabilit faptul ca sciderea TA sis-
tolice <150 mmHg este benefica prin reducerea ris-
cului de evenimente cardivasculare majore fara efecte
adverse notabile. De asemenea, tinta de <140 mmHg
raméne recomandatd pacientilor sub 60 de ani, varst-
nicului peste 60 de ani cu diabet zaharat si pacientilor
sub 70 de ani cu boala cronica de rinichi”. Controver-
sele se mentin pentru hipertensivii peste 60 de ani fard
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diabet zaharat sau boala cronica de rinichi. Majoritatea
expertilor adopta punctul de vedere conform céruia, in
absenta unor evidente clare, cresterea tintei tensionale
ar fi optima. Cei 5 experti au un punct de vedere diferit
si considera ca nu sunt suficiente argumente pentru a
justifica revizuirea tintei valorilor TA la hipertensivii
peste 60 ani de la 140/90 mm Hg la 150/90 mm Hg. In
plus, nivelul TA sistolice <140 mmHg pentru vérstnicul
sub 80 de ani ar simplifica implementarea ghidurilor in
practica, deoarece s-ar alinia tintelor recomandate de
alte ghiduri®. Este de datoria celor care sustin creste-
rea tintei valorilor tensionale de a demonstra beneficii
legate de morbiditatea si mortalitatea cardio-vasculara
sau cerebro-vasculara desi, probabil, aceasta controver-
sa va urmari mult timp modul de abordare a pacientu-
lui hipertensiv.

Hipertensiunea arteriald in sarcind

HTA in sarcind reprezinta o cauza majord de morbi-
mortalitate materna, fetala si neonatala la nivel mondi-
al. In acelasi timp, HTA complicd sarcina pana la 15%
din cazuri si determina circa 25% din spitalizarile an-
tenatale. Conform ghidului ESC actualizat, se definesc
urmitoarele forme clinice®:

e hipertensiunea preexistenta sarcinii (HTPS) sau
cronicd, diagnosticatd inainte de saptimana 20
sau cunoscutd +/- tratata chiar anterior acesteia si
care persistd si la 42 de zile postpartum;

e hipertensiunea gestationald (HTAG) diagnostica-
ta de novo dupa sdptiména 20 de sarcind. Aso-
cierea proteinuriei defineste preeclampsia (PE),
iar preeclampsia insotitd de convulsii defineste
eclampsia. Ca regula, aceste forme se remit dupa
42 de zile postpartum.

¢ hipertensiunea preexistentd cu suprapunerea pre-
eclampsiei;

¢ hipertensiunea antenatald neclasificata (cu recla-
sificare la 42 de zile postpartum).

In contrast cu sarcina normala, in care se reduce
rezistenta periferica si TA prin productia crescuta de
substante vasodilatatoare, in HTAG si preeclampsie se
produce vasospasm generalizat, activare plachetara,
cresterea sensibilitatii vasculare la agenti vasopresori,
scaderea volumului plasmatic si hipoperfuzie, pana la
ischemie utero-placentara. Aceste tulburdri fiziopato-
logice sunt foarte probabil cauzate de interactiuni anor-
male materno-fetale, cu invazia incompleta sau absenta
a arterelor spiralate uterine de cétre trofoblast si in final
aparitia disfunctiei endoteliale in circulatia utero-pla-
centard, dar si sistemica.
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Din punct de vedere practic este importanta cunoas-
terea factorilor de risc si a predictorilor de severitate
pentru PE, in vederea screening-ului si preventiei efi-
ciente: nuliparitatea, varsta >40 de ani, interval intre
sarcini de peste 10 ani, istoric familial de PE, sarcina
multipld, obezitatea prepartum (BMI >35 kg/m?*), var-
sta gestationala la prezentare, istoric anterior de PE sau
HTAG, boald vasculard sau renala preexistente. Con-
form datelor recente se considera ca predictia riscului
de PE este amelioratd prin determinarea factorului de
crestere vasculard endoteliald (VEGF) isoforma 165b,
care apartine unuia din sistemele moleculare cele mai
importante implicate in patogenia PE. La 12 saptamani
de sarcina concentratia creste semnificativ in plasma
gravidelor normotensive, nivelul fiind mult mai redus
la gravidele ce au dezvoltat ulterior PE. Inainte de ter-
men, nivelurile au devenit similare, dar s-a demonstrat
o intirziere a cresterii concentratiei de VEGF 165b
la femeile care dezvolta ulterior PE. Astfel, scaderea
VEGF 165b poate fi un marker plasmatic util clinic in
primul trimestru pentru prezicerea riscului crescut de
PE*.

In ce priveste tratamentul HTA, atitudinea trebuie
nuantati. In cazul HTPS tratate medicamentos, pla-
nificarea sarcinii presupune intreruperea administra-
rii de inhibitori de enzima de conversie (IECA) sau
de sartani, ca si a diureticelor tiazidice si a statinelor.
Daca sarcina este deja documentata, blocantele siste-
mului renina-angiotensind-aldosteron vor fi prompt
inlocuite, cu monitorizarea evolutiei fatului. Aceste ca-
zuri au in general un prognostic favorabil, cu conditia
prezentei unei functii renale normale®?. In absenta
unor studii randomizate largi, fapt explicabil din cauza
problemelor etice ridicate de sarcina, recomandarile de
tratament sunt facute doar pe baza opiniei expertilor:

e HTA severa de sarcind (TA >160/110 mmHg) -

tratament medicamentos (clasa I nivel de evidenta

C)

e HTA usoard si moderata:

- initiere tratament farmacologic la valori de
>140/90 mmHg in HTAG cu sau fara proteinu-
rie, HTPS cu suprapunerea HTAG si HTA cu
afectare asimptomaticd de organe tinta sau cu
simptome oricand in decursul sarcinii;

- la valori tensionale de 140-155/90-100 mmHg
- tratament nonfarmacologic ce presupune
supraveghere frecventa, dozarea proteinuriei
pentru excluderea PE, restrangerea activitdtilor
cu perioade de repaus la pat in decubit lateral
stang. Nu se recomanda restrictie a aportului
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de sodiu mai ales inainte de termen, ce ar putea
induce scaderea volumului intravascular.

Anul 2015 imbogidteste arsenalul terapeutic in PE.
Abordarea imunologicd este o primad directie inovatoa-
re, bazatd pe utilizarea factorului endogen digital- like
(EDLFs). EDLFs apartine familiei inhibitorilor de Na/
K-ATP-aza si contribuie la medierea vasoconstrictiei
si fibrozei vasculare care inhiba proliferarea si invazia
citotrofoblastului. S-a demonstrat ca Digibind - un an-
ticorp antidigoxin atenueaza efectul inhibitor al EDLFs
asupra Na/K-ATPazei, reduce TA, prezerva functia
renald si scade necesarul de medicamente antihiper-
tensive la femeile cu preeclampsie?. Deoarece nu s-au
evidentiat efecte benefice asupra cresterii duratei de
sarcind sau imbunatdtirea rezultatelor materne globale
in PE severa, in practica clinica este introdus DigiFab,
un fragment purificat de anticorp antidigoxin, cu efecte
similare. Studiile de faza IT in curs de desfasurare evalu-
eazd siguranta si eficacitatea DigiFab-ului in tratamen-
tul preeclamsiei®. O altd directie terapeutica consta in
introducerea antitrombinei recombinate pentru trata-
mentul precoce al PE, bazatd pe rezultatele unor studii
mici care atestd sciderea TA, reducerea proteinuriei si
imbunatétirea parametrilor coagularii. Evaluarea sigu-
rantei si eficacitatii antitrombinei recombinate in PE
precoce este realizata in trialul PRESERVE 1, un studiu
prospectiv, randomizat de faza III, placebo-controlat*.

In ceea ce priveste tratamentul HTAG, exista inca
numeroase controverse privind terapia si profilaxia,
deoarece nu existd dovezi certe cd ar fi influentata
evolutia spre PE severd sau prognosticul materno-fetal.
Declansarea travaliului ramane singura metoda de sto-
pare a cascadei vasoconstrictiei sistemice si suferintei
ischemice:

e HTA severd si refractard la tratament/alte indicatii

materne sau fetale - management conservator al
PE péana la 34 de saptamani de sarcind;

e HTA usoard si moderatd — nastere declansatd in-
tre 34-36 de saptamani in functie de factorii de
risc si disponibilitatea unei unitdti competente de
terapie intensiva neonatologicd. Dupd 37 de sap-
tamani, in prezenta PE, nasterea se va planifica in
urmatoarele 24-48 de ore.

Postnatal, TA se va mdsura zilnic in primele 2 zile, cu
reducerea progresivd a terapiei. Din cauza riscului de
favorizare a depresiei si a psihozei postpartum, intr-un
context emotional oricum critic, medicatia antihiper-
tensiva se va opri in maximum 2 zile sau va fi ajustata.
O problema aparte o reprezintd cazurile de HTAG, PE
si/sau eclampsie declansate postpartum, asupra ciro-
ra existd mai putine date si, in consecintd, un mana-
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gement mai putin standardizat si care, de asemenea,
pun sub semnul intrebarii teoria disfunctiei placentare
ca unic factor etiologic determinant. Probabil aceastd
problemd va motiva studiile viitoare in abordarea pa-
cientelor cu HTAG®. Pentru alegerea optimad a trata-
mentului antihipertensiv postpartum se va tine cont in
primul rdnd de initierea aldptarii. Alaptarea nu agra-
veaza HTA de sarcind si de aceea HTA nu reprezinta
in niciun caz o contraindicatie a acesteia; dimpotriva,
bromocriptina, administrata in scopul ablactarii, poate
induce salt hipertensiv*’. Majoritatea antihipertensive-
lor se secreta in lapte in cantitdti neglijabile (cu exceptia
propranololului si nifedipinei, cu concentratii similare
celei din plasma maternd) si chiar unele IECA (enala-
prilul si captoprilul) pot fi utilizate in siguranta in le-
huzie. Nu exista suficiente dovezi de siguranta pentru
sartani, IECA (cu exceptia enalapril si captopril) si nici
pentru amlodipina®.

Conlflict de interese: nedeclarat.
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INSUFICIENTA CARDIACA

Concepte noi in insuficienta cardiacd acuta

R. Christodorescu', D. Darabantiu?, D. Dobreanu?®, D. Deleanu?, G.Tatu-Chitoiu®, C. Macarie*, D. Vinereanu®,

O. Chioncel*

INTRODUCERE

Desi in insuficienta cardiacd cronica au existat in ul-
timii ani importante progrese terapeutice, insuficienta
cardiacd acutd a ramas in urma, deciziile terapeutice
fiind bazate mai mult pe consensul expertilor si mai
putin pe date din studii randomizate'.

Un astfel de consens referitor la managementul pre-
spital si precoce in spital al pacientilor cu insuficienta
cardiaca acuta a fost publicat recent®. Acest consens,
realizat in colaborare cu Societatea Europeand de Medi-
cind de Urgentd, subliniaza importanta evaludrii corec-
te, initierii tratamentului precoce, cat mai rapid dupa
stabilirea diagnosticului de insuficienta cardiacd acuta.

EVALUAREA PRESPITAL $I PRECOCE N SPITAL

Evaluarea precoce a pacientilor cu insuficienta cardi-
aca este esentiald in instituirea unui tratament rapid si
eficient’. Conceptul de interval terapeutic este similar
cu cel cunoscut din sindroamele coronariene acute,
demonstrandu-se faptul ca si in insuficienta cardiaca
acutd ,time is muscle”.

In perioada pre-spital, pacientii cu insuficienta car-
diacd acutd vor fi monitorizati non-invaziv, pulsoxi-
metrie, tensiune arteriald, frecventa respiratorie si in-
registrarea continud a ECG de preferat imediat dupa
contactul cu pacientul si in ambulanta. Oxigenoterapia
va fi administratd pe baza evaludrii clinice si in caz de
scadere a saturatiei oxigenului sub 90% va fi adminis-
trat de rutind. Ventilatia non-invaziva se va practica la
pacientii cu detresa respiratorie. Tratamentul medica-
mentos va fi administrat tindnd cont de tensiunea ar-
teriala si de prezenta congestiei §i va consta in vaso-
dilatatoare si/sau diuretice. Transportul pacientului la
cea mai apropiatd unitate spitaliceascd cu facilitati de
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terapie intensiva coronariand sau generald este cel mai
indicat.

La sosirea in camera de urgenta se va practica exa-
minarea clinica initiald, investigatiile si tratamentul se
vor face cat mai rapid si de preferinta concomitent.

Examinareainitiala are cascop evaluarea instabilitatii
hemodinamice pe baza severitdtii dispneei, statusului
hemodinamic si ritmului cardiac. Datele pacientului
vor cuprinde pe langa severitatea dispneei si frecventa
si ritmul cardiac, pozitia in ortopnee, si gradul hipoxiei,
TA sistolica si diastolica. Se vor mai nota temperatura,
semnele si simptomele hipoperfuziei (extremitati reci),
presiunea pulsului, statusul mental. Semnele congestiei
vor fi atent cautate, edeme perifierice, ralurile de staza
si turgescenta jugularelor. Investigatiile de rutind vor
include ECG, ultrasonografia abdominald pentru ma-
surarea diametrului venei cave inferioare si prezenta
ascitei. Radiografia toracicd este utild pentru diagnos-
ticul congestiei, dar si cel diferential al dispneei, tindnd
cont de faptul ca in 20% din cazuri poate fi normald
la pacientii cu insuficientd cardiaca acutd*’. Ultraso-
nografia pulmonara evalueazd bine congestia®” pul-
monara pe baza prezentei ,,cometelor”- ecouri produse
de interferenta aerului lichid. Ecocardiografia nu este
necesard in acest stadiu, exceptie facand situatiile de in-
stabilitate hemodinamica®. Se va face obligatoriu cand
pacientul este stabil, in special la insuficienta cardiaca
acutd de novo. Sonda urinara de monitorizare a diure-
zei nu este utild decét in cazurile in care beneficiile sunt
certe si depdsesc riscul de infectie.

Testele de laborator necesare unei evaludri initiale
corecte sunt: BNP, NT-proBNP sau MR-proANP, tro-
ponina, BUN sau ureea, creatinina sericd, ionograma,
glicemia, hemograma completa si D-dimerii pentru
suspiciunea tromboembolismului pulmonar.
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Date din studii recente au ardtat ca intervalul de timp
de la prezentarea pacientului in serviciul de urgenta
pana la initierea terapiei intravenoase diuretice si/sau
vasoactive are importanta pentru evolutia ulterioara a
pacientilor®'®. Astfel, Wong si colab." au analizat date-
le din registrul ADHERE-EM in care au fost urmariti
6971 de pacienti cu insuficientd cardiaca acuta. Inter-
valul de timp mediu pana la initierea tratamentului
a fost de 5,2 ore, majoritatea pacientilor primind tra-
tament intravenos in primele 4 ore de la prezentare.
Analiza multivariata a aratat o crestere a mortalitétii
intraspitalicesti cu 1% pentru fiecare ora de intarziere
a tratamentului. Acelasi lucru a fost observat si pen-
tru durata de spitalizare, mai exact cresterea acesteia
proportional cu intervalul de timp terapeutic. Morta-
litatea la 30 de zile nu a fost influentata de intervalul
de timp pana la initierea terapiei diuretice, in schimb a
fost influentatd de momentul initierii terapiei vasoac-
tive intravenoase. Intarzierea administrarii medicatiei
vasoactive s-a asociat cu o crestere a mortalitatii dupa
externare.

In ceea ce priveste medicatia vasoactiva, pe langi
nitrati, exista noi medicamente ce ar putea ameliora
prognosticul acestor pacienti. Serelaxina este o forma
recombinanta de relaxina-2, un hormon peptidic cu
efect vasodilatator sistemic si renal secretat in timpul
sarcinii. Actiunea serelaxinei este mediatd prin lega-
rea de receptorii cuplati cu proteina G din cord, vase
si rinichi. Pe langa efectele hemodinamice serelaxina
are si efect antiinflamator, antifibrotic, antihipertrofic
si proangiogenic'>". Efectele hemodinamice ale sere-
laxinei in insuficienta cardiacd acutd au fost demons-
trate de un studiu recent', cele mai importante fiind
reprezentate de reduceri semnificative ale presiunii in
capilarul pulmonar, artera pulmonard, atriul drept. Cel
mai recent studiu incheiat cu serelaxina este studiul
RELAX - AHF". Acest studiu a inclus 1161 de pacienti
internati cu insuficientd cardiaca acuti, cirora li s-a
administrat serelaxind sau placebo in primele 16 ore
de la prezentare, sub forma de perfuzie continud 48 de
ore. Obiectivul principal al studiului a fost efectul asu-
pra simptomatologiei si calitatii vietii, obiectiv ce a fost
ameliorat semnficativ la pacientii tratati cu serelaxina.
Intervalul de timp mediu la care s-a administrat sere-
laxina a fost de 7,8 ore. Dispneea, ortopneea, edemele,
ralurile, nivelul NT-proBNP, troponina I, cistatina C,
transaminazele si durata spitalizérii au fost mai mici la
acesti pacienti'®. De asemenea, pacientii sub tratament
cu serelaxind au prezentat mai putin frecvent agravarea
insuficientei cardiace in primele 5 zile de la internare.

"
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Acesta este de asemenea un concept nou, definit prin:
agravarea neasteptata a semnelor si simptomelor de IC,
nevoia de intensificare a medicatiei diuretice, nevoia de
medicatie inotropa si internarea in serviciile de Tera-
pie Intensiva. Desi mortalitatea si spitalizarile de cauza
cardiovasculara nu au fost reduse semnificativ la 60 de
zile, la 6 luni s-a observat o reducere a mortalitatii (6%
vs. 9,5%). Aceasta reducere a mortalitatii a determi-
nat demararea unor altor studii cu serelaxina avand ca
obiectiv principal mortalitatea, studiul RELAX - AHF-
2 si RELAX AHF-EU, studii aflate in desfasurare.

INSUFICIEN'!'VA CARDIACA SPITALIZATR S| PERIOADA
VULNERABILA

Pacientii spitalizati pentru insuficienta cardiaca agra-
vata au un risc crescut de mortalitate si reinternari. La
6 luni dupa o spitalizare pentru insuficienta cardiaca
mortalitatea este de 10-15% iar rata de reinterndri este
de 30-40%. In Registrul European de Insuficientd Car-
diaca' rata anuald a mortalitatii a fost de 7,2% la cei
cu insuficienta cardiacd cronicd si de 17,4% la cei cu
insuficienta cardiacd spitalizatd, in timp ce rata de rein-
terndri anuala a fost de 31,9% respectiv 43,9%. Aceste
date subliniazi diferentele dintre cele doua categorii de
pacienti cu insuficientd cardiaca cronica: cei din am-
bulator si cei cu spitalizari repetate pentru agravarea
insuficientei cardiace. Riscul de evenimente nefavo-
rabile apare din momentul declansdrii episodului de
insuficientd cardiaca acutd, dar continud si dupa exter-
nare, in special in primele 6 luni. Perioada aceasta a fost
numita perioadd vulnerabild, o perioadd care, odata
depasita, poate insemna stabilizarea pe termen lung a
pacientului'®.

Perioada spitalizdrii si primele zile dupa externare
reprezinta faza initiald a acestei perioade vulnerabile.
In timpul spitalizarii, dupa o stabilizare initiala, o parte
din pacienti pot prezenta agravarea insuficientei cardi-
ace. Agravarea insuficientei cardiace in timpul spitali-
zdrii prezinta un risc crescut de evenimente cardiovas-
culare cu cresterea duratei spitalizarii, a mortalitatii si
reinternarilor la 30 si 90 de zile' si reprezinta unul din
obiectivele studiilor din insuficienta cardiaca acuti. In
studiul REVIVE, levosimendanul a redus semnificativ
agravarea insuficientei cardiace, in schimb a crescut
mortalitatea pe termen scurt®. In schimb, in studiul
RELAX-AHE serelaxina a redus agravarea insuficientei
cardiace in spital (cu aproape jumatate), fara cresterea
mortalitdtii pe termen scurt sau mediu (la 6 luni).

Mentinerea, pe parcursul interndrii, a medicatiei
orale recomandate de catre ghiduri (inhibitori ai en-
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zimei de conversie/blocanti ai receptorilor de angio-
tensind, betablocante, antagonisti mineralocorticoizi)
este importantd. A fost demonstrat faptul cd prognos-
ticul cel mai sever il au pacientii aflati pe tratament
betablocant la internare, oprit pe parcursul interndrii
si externati fard betablocante?’. Oprirea betablocan-
telor in insuficienta cardiacd spitalizatd nu este ne-
cesard, cu exceptia cazurilor cu soc cardiogen. Daca
frecventa cardiacd riaméne crescutd sub betablocante
sau pacientii nu tolereaza betablocantele, administra-
rea ivabradinei ar putea fi benefica®?. Un studiu recent®
a urmarit utilizarea ivabradinei la pacienti internati cu
insuficienta cardiacd agravata, initierea tratamentului
fiind ficutd in medie la 6 zile de la internare. La ex-
ternare, frecventa cardiacd a scizut in medie cu 16 b/
min, 80% din pacienti aviand o frecventa cardiaci sub
70 b/min. Aceasta s-a insotit de o scidere semnificativa
a NT-proBNP si a clasei NYHA, fara modificarea ten-
siunii arteriale.

Dupd externare, se mentine riscul crescut de eve-
nimente pana la 2 luni, apoi scade treptat pana atinge
un platou la 6 luni de la externare*. Vulnerabilitatea
imediata postexternare poate fi influentata si de durata
spitalizarii, in SUA aceasta fiind in medie de 4-5 zile®,
in Europa 8-10 zile?, in timp ce in Roménia, conform
datelor registrului RO-AHFS, este de 8,4 zile””. Unele
studii*** au aratat o corelatie inversa intre rata preco-
ce de reinterndri si durata spitalizarii initiale. Perioada
imediata dupa externare (7-14 zile) este foarte impor-
tantd pentru titrarea sau instituirea medicatiei reco-
mandate de ghiduri, de aceea prima consultatie dupa
externare ar trebui programata in acest interval. Din-
tre parametrii urmadriti, frecventa cardiaca la externare
se coreleaza cu reinternarile la 30 de zile, iar pacientii
cu FC >80 b/min au avut mortalitatea la un an cu 26%
mai mare comparativ cu pacientii cu FC <60 b/min”*.
In studiul EVEREST a existat o corelatie intre frecventa
cardiaca masurata la 1-4 saptdmani dupa externare si
mortalitate; cei cu FC >75 b/min au avut mortalitate
mai mare®. Aceste date sustin ipoteza conform careia
scaderea frecventei cardiace precoce dupa externare ar
putea ameliora prognosticul acestor pacienti, desi inca
nu existd studii randomizate care sa o confirme. Un stu-
diu recent®? a aratat efectul favorabil si toleranta buna a
ivabradinei initiata in spital sau in primele 2 sdptamani
dupa o externare pentru insuficientd cardiaca agravata,
la pacienti urmariti timp de 6 luni.

Reinterndrile din perioada vulnerabila tardiva (intre
2 si 6 luni) se datoreazd reactivarii neurohormonale,
reaparitiei congestiei hemodinamice (care poate pre-
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cede congestia clinici cu citeva siptimani). In aceas-
ta perioadd ajustarea in continuare a medicatiei poate
preveni reinternarile si decesele.

Un loc nou in arsenalul terapeutic al insuficientei
cardiace il are preparatul LCZ696, o combinatie de blo-
cant de receptori de angiotensina (valsartan) si inhibi-
tor de neprilizina (sacubitril). In studiul PARADIGM-
HF LCZ696 (in dozd de 2x200 mg/zi) a fost comparat
cu enalaprilul (in doza de 2x10 mg/zi) la pacienti cu
insuficientd cardiacd cronicd si disfunctie sistolica de
ventricul stang. Au fost inrolati 8399 de pacienti, majo-
ritatea cu clasa NYHA II (70%) si ITI (24%), cu fractie
de ejectie medie 29%, ce au fost urmariti 27 de luni.
Studiul a evidentiat superioritatea LCZ696 fata de ena-
lapril, pacientii aflati sub tratament cu LCZ696 avand
o reducere semnificativa a mortalitatii cardiovasculare
(cu 20%), a mortalitétii de orice cauza (cu 16%), a spi-
talizarilor pentru insuficientd cardiaca (cu 21%). Desi
pacientii din studiu au fost cu insuficienta cardiaca cro-
nicd, LCZ696 ar putea avea un rol si in cazul pacientilor
cu insuficientd cardiaca spitalizati. In studiul PARA-
DIGM pacientii reinternati cu agraviri ale insuficientei
cardiace si aflati sub tratament cu LCZ696 au avut o
durata mai scurta de spitalizare, au avut nevoie mai rar
de suport inotrop, iar riscul de deces a fost mai mic™®.

De altfel, LCZ696 este recomandat in ghidul canadi-
an de insuficienta cardiacd din 2014 in locul inhibito-
rului de enzimd de conversie la pacienti cu insuficientd
cardiaca usoara-moderatd, iar recent a fost aprobat de
catre FDA pentru tratamentul insuficientei cardiace
cronice.

DISPOZITIVELE MECANICE DE SUPORT CIRCULATOR

Progresele in domeniul dispozitivelor de suport circu-
lator au determinat o imbundtitire semnificativd atat
in durata supravietuirii pacientilor cat si in privinta
calitatii vietii lor. Recent in JACC a fost publicat un
consens al ACC/AHA privind dispozitivele mecanice
de suport circulator®*. Noile dispozitive recent aprobate
de FDA si apdrute pe piatd sunt: dispozitivul de oxi-
genare veno-arterial prin membrana extracorporeald
VA-ECMO, pompa axiald Impella, pompa de by-pass
atriu stang-artera femurald de tip TandemHeart. Aces-
te dispozitive sunt diferite ca structura si au indicatii
precise in diferite circumstante clinice. In prezent, ele
sunt recomandate pacientilor care urmeaza proce-
duri interventionale de revascularizare cu risc cres-
cut, pacienti cu, disfunctie ventriculara dupé infarct
miocardic si reperfuzie, pacientii in soc cardiogen si
pacientii cu insuficientd cardiacd acutd si disfunctie
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sistolica cronica de VS. La pacientii cu soc cardiogen
si implant de dispozitiv mecanic de suport circulator
(DMSC) prognosticul este rezervat.

Primele DMSC au fost balonul (pompd) de contra-
pulsatie intra-aortica (IABP) si oxigenatorul cu mem-
brand extracorporeal (ECMO). Cu toate cd IABP este
larg utilizat si cu imbundtatiri tehnice recente, ofera un
suport hemodinamic si protectie miocardicd relativ li-
mitatd*. ECMO asigura suport hemodinamic complet
dar este limitat din punct de vedere al complexitatii
procedurale mari si este rar utilizat in laboratorul de
angiografie. Din aceste motive s-a incercat gédsirea unor
dispozitive mai eficiente si mai usor de folosit, care
sa ofere o protectie miocardica superioara si o supra-
vietuire mai buna a pacientilor.

Balonul intra-aortic de contrapulsatie este cel mai
folosit dispozitiv de asistare ventriculara in vederea
suportului hemodinamic la pacientii cu soc cardio-
gen. Tratamentul cu IABP poate fi luat in considerare
atunci cand nu exista raspuns satisfacator la tratamen-
tul medicamentos. Trialul IABP-SHOCK 1I** nu a dat
rezultate pozitive si a ardtat ca folosirea balonului de
contrapulsatie nu amelioreazd prognosticul pacientilor
cu infarct miocardic anterior si soc cardiogen. Astfel, in
acest moment folosirea lui de rutina nu poate fi reco-
mandata.

Dispozitivul — atriu  stang-aortd de DMSC
TandemHeart este singurul de acest tip aprobat. Este
conceput sa pompeze sangele extracorporeal din AS
in sistemul ilio-femural printr-o canuld pozitionatd
transseptal in AS. In acest mod se ocoleste VS¥. Dispo-
zitivul poate oferi suport circulator pand la 6 ore si poa-
te fi folosit 30 zile. Sistemul permite ca atat VS cat si dis-
pozitivul sa pompeze sange in aorta simultan, lucrand
in paralel sau in tandem. Redirectionarea sangelui din
AS determind scaderea presarcinii, presiunii de umple-
re, wall stress-ului si necesarul de oxigen miocardic. Cu
doud pompe in paralel, aorta este perfuzatd de VS si
de dispozitiv, contributia fiecarei pompe depinzénd de
raspunsul VS la sistem.

Impella este o0 pompd nonpulsatild cu curgere axia-
ld conceputd pentru a impinge sangele din VS in aor-
ta ascendenta legatd in serie cu VS (nu in paralel ca
TandemHeart)*. Dispozitivul se plaseazd prin artera
femurala percutan sau chirurgical. Prin pomparea san-
gelui din VS in aorta se produce o descédrcare a trava-
liului VS, scade consumul de oxigen miocardic, ame-
lioreaza presiunea arteriald medie si scade presiunea
in capilarul pulmonar. Sistemul determina o crestere a
debitului cardiac mai mare ca IABP dar mai micé decat
TandemHeart.
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Sistemul ECMO asigura suport circulator cardiopul-
monar pacientilor cdrora pldmanii si cordul nu fac
fatd solicitarilor hemodinamice. Dispozitivul poate fi
veno-venos (doar pentru oxigenare) sau veno-arterial
(pentru oxigenare si suport circulator). In cazul insufi-
cientei VS si VD, pentru pacientii in soc cardiogen, V-A
ECMO este cel mai util dispozitiv de suport hemodina-
mic. Poate fi plasat la patul bolnavului fard a necesita
ghidare fluoroscolica.

Alegerea momentului de plasare a dispozitivului
depinde de indicatia sa. In socul cardiogen se va plasa
cit mai repede posibil, mai ales daca tratamentul initial
farmacologic a esuat si inainte de angioplastia percuta-
na. In scop profilactic se va plasa inainte de procedurile
elective de revascularizare cu risc inalt si va putea fi in-
depdrtat imediat dupd terminarea procedurii daca pa-
cientul e stabil hemodinamic. Pentru pacientii instabili
dispozitivele pot fi folosite pana la stabilizarea hemodi-
namica. O echipa completa de specialisti in insuficienta
cardiacd avansata si chirurgi specializati in transplant si
dispozitive vor supraveghea permanent pacientul.

O serie de factori trebuie luati in considerare cind
alegem dispozitivul de suport circulator. Balonul de
contrapulsatie este cel mai rapid si usor accesibil in
special in STEMI si insuficienta de pompa. De multe
ori este necesard si asocierea tratamentului farmacolo-
gic. Cardiologii familiarizati cu dispozitivul Impella il
vor prefera balonului mai ales pentru a evita folosirea
medicatiei vasopresoare®.

Pacientii care continua sd se deterioreze, in soc car-
diogen si complicatii mecanice TandemHeart sau Im-
pella ofera cea mai buna solutie.

Conlflict de interese: nedeclarat.
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