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INTRODUCERE

Electrofiziologia este o ramurd a cardiologiei invazive care are ca obiectiv
studierea mecanismelor de aparitie a aritmiilor cardiace, a perpetuarii lor si a
tratamentului acestora.

Catedra de cardiologie de la Spitalul Clinic de Recuperare infiintata in anul 1991
de catre domnul profesor Zdrenghea Dumitru are o preocupare deosebita pentru
aritmiile cardiace. Sub conducerea domnului profesor s-a initiat si organizat primul
laborator de electrofiziologie cardiaca din Cluj.

Drogurile antiaritmice au diferite grade de eficacitate in preventia aritmiilor, dar
nu sunt definitiv curative, deoarece odata cu oprirea drogului aritmia poate sa reapara.
Exista droguri antiaritmice consacrate, a caror efecte electrofiziologice sunt cunoscute,
dar mai sunt si droguri noi, cu care s-au facut studii experimentale, dar efectul lor
asupra mecanismelor electrofiziologice inca mai este studiat pe loturi de pacienti cu
diferite patologii. Lucrarea de doctorat a avut ca obiect de studiu drogurile antiaritmice
si influenta lor asupra studiului electrofiziologic, dar evaluarea s-a facut prin prisma
celor mai noi tehnici de electrofiziologie aparute in ultimii ani si anume mappingul
electroanatomic efectuat cu ajutorul sistemelor de navigare tridimensionala cu ghidaj
fie prin impedanta, cum este sistemul NAVX Saint Jude, fie prin cAmp electromagnetic
cum este sistemul Carto 3 -Biosense Webster.

Pentru ca multi din pacientii cu aritmii sunt deja tratati cu droguri antiaritmice
atunci cand ajung sa fie internati in clinicile de cardiologie, pentru verificarea
eficacitatii drogurilor, respectiv pentru inducerea de aritmii in laboratorul de
electrofiziologie, se folosesc droguri care antagonizeazd efectele antiaritmicelor.
Isoprenalina este cel mai folosit, este gold standard-ul, dar deoarece este un produs
care nu se gaseste in tara noastra, dar nici In alte tari est-europene sau in America de
Sud, India, etc, am cdutat sa gasim alte droguri care sa ne ajute in inducerea de aritmii
in laboratorul nostru.

Realizarea studiilor din cadrul tezei de doctorat a fost posibila datorita bazei
materiale existente in cadrul sectiei noastre, cu un laborator de electrofiziologie
echipat cu aparatura de ultima ora: sistem de inregistrare a semnalelor intracavitare
Claris-Saint Jude, sistem de mapping electroanatomic NAVX-Saint Jude si a unei bazae
de date care se actualizeaza in fiecare zi, cu procedurile invazive efectuate in ziua
respectiva. Documentele word care se genereaza dupa fiecare procedura sunt sursa
inestimabilda de informatii pretioase pentru studii medicale de electrofiziologie
cardiaca.

Numarul limitat de pagini destinat lucrarii de doctorat, in prezent 120, ne-a
permis  sda ne oprim doar asupra a 5 studii privitoare la utilizarea drogurilor
antiaritmice in laboratorul de electrofiziologie si a antgonizarii acestora.



CONTRIBUTIA PERSONALA

Studiul 1. Utilitatea drogurilor antiaritmice in preventia
recidivelor de fibrilatie atriala dupa ablatie cu radiofrecventa

Introducere

Tratamentul actual al fibrilatiei include drogurile antiaritmice, socul electric sau
ablatia de vene pulmonare, respectiv substrat atrial. Recurentele de fibrilatie atriala
dupa izolarea venelor pulmonare sunt relativ frecvente dupa o prima procedura. Dupa
ablatie, pacientii pot fi tratati cu medicamente antiaritmice, care anterior ablatiei poate
nu erau eficace in controlul aritmiei.

Ipoteza de lucru

Obiectivul nostru a fost sa comparam daca evolutia pacientilor post-ablatie de
fibrilatie atriala este mai buna cu droguri antiaritmice sau fara droguri antiaritmice. De
asemenea am dorit sa comparam diferite antiaritmice intre ele in termeni de
eficacitate pentru mentinerea ritmului sinusal dupa ablatia de fibrilatie atriala
paroxistica si fibrilatie atriala persistenta.

Material si metoda

Studiul de fata cuprinde 55 de pacienti care au efectuat ablatie de fibrilatie
atriald in departamentul nostru intre noiembrie 2010 si decembrie 2015. Protocolul
studiului a fost aprobat de catre Comisia de Etica a Spitalului Clinic de Recuperare Clu;j-
Napoca. Pentru ablatie s-a urmadrit izolarea venelor pulonare in cazul formelor
paroxistice si suplimentar eliminarea trigerrilor atriali prin cdutare de potentiale
fragmentate in cazul fibrilatiei persitente.

Rezultate

Pe perioada de urmarire luata in calcul s-a evidentiat un numar de 55 de
pacienti care au beneficiat de ablatie de vene pulmonare, cu sau fara ablatie de substrat
la nivelul atriului stang. Din cei 55 de pacienti supusi ablatiei cu radiofrecventa, 32 au
avut forme paroxistice, 21 forme persistente si 2 forme permanente.

Urmarirea a fost facuta intre 3 luni si 54 luni cu o medie de urmarire de 49 luni.

Curbele de supravietuire Kaplan-Meier aratd cda privitor la medicatia
antiaritmica de administrat dupa ablatia de FiA paroxistica, cea mai buna evolutie, fara
episoade de FiA a fost intdlnitd la pacientii tratati cu betablocante, iar In cazul
pacientilor cu FiA persistenta in cazul pacientilor tratati cu Amiodarona.

Concluzii

Studiul de fata demonstreaza ca fibrilatia atriala are aceeasi rata de recidiva
dupa o procedura de ablatie, indifferent de forma paroxistica sau persistenta inainte de
ablatie. Administrarea betablocantelor tinde sa fie superioara utilizarii amiodaronei
sau a antiaritmicelor de clasa IC la pacienti cu fibrilatie atriald paroxistici. In ceea ce
priveste ablatia de fibrilatie atriala persistentd, amiodarona pare de preferat deoarece
in acest grup supravietuirea fara episoade de FiA tinde sa fie mai mare decat in grupul
cu betablocante sau in cel cu antiaritmice de clasa IC.



Studiul 2. Utilitatea Adrenalinei pentru inducerea tahicardiei
ventriculare ischemice la pacienti tratati cu Amiodarona

Introducere

Tahicardia ventriculara care apare la pacientii cu infarct miocardic este asociata
cu prognostic nefavorabil. Ablatia cu cateter este recomandatd doar ca si o metoda
adjuvantd, dar in cazurile in care nu se pot implanta defibrilatoare din motive
economice, ablatia poate fi o alternativa valabila. Studiul de fatda si-a propus sa
evalueze utilitatea adrenalinei in inducerea de TV ischemica la pacienti cu infarct
miocardic vechi, aflati in tratament antiaritmic cu amiodarona.

Ipoteza de lucru

Am pornit de la premiza ca adrenalina, fiind un betamimetic cu actiuni
asemanatoare isoprenalinei, ar putea fi utild in inducerea tahicardiei ventriculare in
laboratorul de electrofiziologie. Deoarece antiaritmicul de preferat este amiodarona la
pacientii cu TV ischemica, am ales acest grup pentru a verifica efectele adrenalinei in
inducerea de TV.

Material si metoda

Intre ianuarie 2012 si decembrie 2015 s-a efectuat studiu electrofiziologic cu
scopul de a induce tahicardie ventricularad la 92 de pacienti. Am identificat 12 pacienti
(varsta medie 55+/-10 ani, 85.7 % barbati) cu infarct miocardic vechi si fractie de
ejectie de 37+/-11% care au Indeplinit criteriile de includere si au fost selectati pentru
analiza ulterioard. Toti pacientii au fost In tratament cu Amiodarond la momentul
efectudrii studiului electrofiziologic, administrata fie pe cale oralda fie pe cale
intravenoasa. Din cei 12 pacienti, 8 au avut infarct miocardic inferior si 4 au avut
infarct miocardic anterior.

Rezultate

Din cei 12 pacienti, dupa ce s-a administrat adrenalina i.v. s-a reusit inducerea
tahicardiei la 6 pacienti (50%) cu durata de peste 30 de secunde sau cu instabilitate
hemodinamica necesitand defibrilare electrica. Ciclul mediu al tahicardiei a fost de 315
msec cu variatii intre 210 si 400 msec. La 6 pacienti, in ciuda administrarii adrenalinei
nu s-a putut induce TV sustinuta: din acestia 3 au avut infact inferior si 3 infarct
anterior. Varsta medie a celor la care s-a indus TV sub adrenalina a fost de 56+/-10 ani
comparativ cu varsta medie a celor la care nu s-a indus TV sub adrenalina 54+/- 11 ani
(p = nesemnificativ statistic).

Concluzii

Adrenalina este eficace in inducerea de tahicardie ventriculara ischemica la
pacientii tratati cu amiodarond, Aproximativ 50% din pacientii non-inductibili in status
bazal devin inductibili dupa administrare de adrenalina i.v. Astfel aceasta manevra
farmacologica poate fi utila In timpul ablatiei la pacientii la care se doreste realizarea
unei harti de activare in timpul tahicardiei ventriculare sau pentru verificarea
eficacitatii ablatiei imediat dupa procedura ori la distanta.



Studiu 3. Valoarea Adrenalinei in inducerea tahicardiilor
supraventriculare in laboratorul de electrofiziologie

Introducere

Scopul studiului de fata a fost sa determine sensibilitatea si specificitatea
adrenalinei in inducerea de tahicardii supraventriculare in laboratorul de
electrofiziologie.

Ipoteza de lucru

Am considerat cd injectdnd adrenalind in doze mici putem reconstitui eliberarea
fiziologica a adrenalinei din timpul stressurilor fiziologice care pot declansa crize de
TPSV. Am vrut sa verificam daca putem folosi Adrenalina in laboratorul de
electrofiziologie pentru inducerea TPSV la pacientii care au antecedente de tahicardie
De asemenea am dorit sa verificam daca inducem sau nu TPSV la pacientii care nu au
antecedente de acest fel.

Material si metoda

Un numar de 336 pacienti au fost selectati in perioada februarie 2010-iulie 2013
care au fost adresati clinicii noastre pentru studiu electrofiziologic cu sau fara ablatie
cu radiofrecventa. Saizeci si sase pacienti au necesitat injectare de adrenalind deoarece
in conditii bazale nu s-a putut induce tahicardia clinica a pacientului. Doudzeci si patru
pacienti au fost barbati (36.4%) si 42 femei cu o medie a varstei de 49.2 ani. Grupul de
control a fost constituit din 30 de pacienti fara antecedente de tahicardie paroxistica
supraventriculara. Adrenalina s-a injectat la toti acesti pacienti si s-a efectuat ulterior
studiu electrofiziologic.

Rezultate

La 115 din cei 336 de pacienti (34.2%) nu a fost nevoie sd se administreze
adrenalina deoarece tahicardia supraventriculara s-a indus la stimularea atriala
programata. La 221 din cei 336 de pacienti (65,8 %) la care nu s-a reusit inducerea
doar prin stimulare atriala programata s-a administrat medicatie care sa faciliteze
inducerea TPSV. Saizeci si doi de pacienti (19.6 %) 1n total au primit adrenalinad pentru
inducerea TPSV. La toti acesti 62 de pacienti care aveau documentata aritmia clinica pe
un EKG de suprafata, prin stimulare atriald in conditii bazale nu s-a reusit inducerea de
TPSV. Dupa ce s-a injectat adrenaling, la 54 de pacienti s-a reusit inducerea TPSV.
Sensibilitatea adrenalinei definite ca procentul de pacienti cunoscuti cu TPSV care au
fost inductibili cu adrenalind a fost de 82%. La toti cei 30 de pacienti din grupul
control, dacd s-a infuzat adrenalina si s-a stimulat atriul drept sau sinusul coronar nu s-
a indus TPSV Astfel specificitatea adrenalinei definite ca si procentul de rezultate
negative din grupul control fara antecedente de TPSV este de 100 %.

Concluzii

Am evaluat sensibilitatea si specificitatea adrenalinei in inducerea de tahicardii
paroxistice supraventriculare la pacienti cu aritmie documentata clinc. Am obtinut o
sensibilitate buna de 82 % si o specificitate de 100%. Aceste rezultate ne sugereaza ca
adrenalina poate fi folosita ca substituent al isoprenalinei pentru inducerea de TPSV.



Studiu 4. Efectul adrenalinei asupra conducerii retrograde
ventriculo-atriale la pacientii implantati cu pacemakere

Introducere

Conducerea retrograda ventriculo-atriala este prezenta in populatia generala la
50-70 % din pacienti. Conducerea ventriculo-atriald retrograda poate fi de asemenea
prezenta siin caz de bloc atrio-ventricular complet anterograd.

Ipoteza de lucru

Ne-am propus sa verificim daca la unii pacienti cu bloc complet administrarea
de adrenalina poate duce la reluarea conducerii ventriculo-atriale. Acest fenomen are
importan{a practica in aparitia sindromului de pacemaker si a tahicardiilor mediate de
stimulator.

Material si metoda

Am realizat un studiu prospectiv pe durata a 4 luni (aprilie-iulie 2014), care a
fost aprobat de Comisia de Etica a Universitatii de Medicind si Farmacie Iuliu
Hatieganu Cluj-Napoca. Pacientii au fost implantati cu stimulator Medtronic sau Saint
Jude pentru boala de nod sinusal, bloc atrio-ventricular, boala binodala sau sindrom de
sinus carotidian. In absenta conducerii bazale ventriculo-atriale s-a infuzat adrenalini
cu scopul de a creste frecventa cardiaca cu cel putin 25 % fata de frecventa de repaus.
Doza medie infuzata a fost 0.05 micrograme/kg/min cu variatii intre 0.025 si 0.20
micrograme/kg/min.

Rezultate

Doza medie de infuzie a adrenalinei in acest studiu a fost de 0.05
micrograme/kg/min cu variatii intre 0.025 si 0.20 micrograme/kg/min.

La 15 pacienti (24.6%) s-a Inregistrat conducere ventriculo-atriald intactd in
status bazal (10 pacienti cu boalad de nod sinusal si 5 pacienti cu bloc atrio-ventricular
anterograd p=0.017) Dintre acestia nu s-a administrat adrenalina la nici unul. La cei 46
de pacienti cu conducere ventriculo-atriala absenta (75.4%), doar 5 pacienti si-au
recuperat conducerea ventriculo-atriald (10.9 %) Intervalul VA a avut o valoare medie
de 305 ms cu o variatie intre 280 si 350 msec, la cicluri de stimulare usor sub ciclul
spontan (5-10 batai deasupra frecventei cardiace intrinseci a pacientului).

Concluzii

Studiul de fatd demonstreazd ca se poate recupera conducerea retrograda
ventriculo-atriald sub influenta adrenalinei atunci cand ea este absenta in status bazal.

Din procentul celor cu lipsa conducerii retrograde ventriculo-atriale, sub
influenta admnistrarii adrenalinei, aceasta s-a reluat la 10.9 % din pacienti. Testul
poate fi folosit la pacientii la care apare in evolutie sindrom de pacemaker, tahicardii
prin reintrare electronica sau anumite probleme specifice de detectie a
defibrilatoarelor interne, cand evaluarea initiala a pus in evidenta lipsa conducerii
retrograde ventriculo-atriale.



Studiu 5. Atropina versus Adrenalina pentru inducerea de
TPSV intranodala in laboratorul de electrofiziologie

Introducere

Tahicardia prin reintrare intranodala poate fi reprodusda in laboratorul de
electrofiziologie prin stimulare atriala sau ventriculara in status bazal sau dupa
administrare de medicatie adrenergic3, isoprenalina fiind de electie, deoarece
favorizeaza inducerea aritmiei. Dintre toate drogurile adrenergice, isoprenalina este
gold-standardul, dar In anumite tari est-europene lipsa produsului, imposibilitatea de
importare si fabricare au dus la cdutarea de noi alternative.

Ipoteza de lucru

Pentru a compara eficacitatea atropinei cu cea a adrenalinei am luat in calcul
toti pacientii din clinica noastra la care s-a administrat atropind pentru inducerea
TPSV si tofi la care s-a administrat adrenalina. Practica de zi cu zi ne-a aratat ca
Adrenalina ar fi mai eficienta, dar se administreaza mai greoi ca si Atropina. Aveam
insa nevoie de o confirmare cu dovezi statistice.

Material si metoda

intre martie 2010 si noiembrie 2014, am administrat adrenalind pentru
inducerea AVNRT la 49 de pacienti si atropina la 167 de pacienti. Toti acesti pacienti
aveau istoric de TPSV cu un aspect EKG sugestiv pentru reintrare intranodala cu unda

N

P retrograda in derivatiile inferioare: D2, D3, AVF sau aspect de RsR’ in derivatia V1.

Rezultate

In grupul cu adrenalina aritmia a fost indusa la 40 din cei 49 de pacienti ceea ce
inseamna un procent de 81.5 %, iar in grupul cu atropind la 143 din cei 167 de
pacienti, ceea ce inseamna 85.6%.

Infuzia cu adrenalina a trebuit sa fie Intrerupta la 2 din cei 49 de pacienti, adica
4%, deoarece pacientii au prezentat cefalee din cauza valorilor mari ale tensiunii
arteriale. La 2 pacienti s-au inregistrat valori TA mai mari de 180/110 mmHg la rate
ale infuziei mai mari de 0,2 micrograme/kg/min, dar aceste valori au fost scazute
folosind Enalapril iv.. Tremorul a aparut de asemenea la rate de infuzie >0.1
micrograme/kg/min.

Concluzii

Adrenalina si atropina au demonstrat o eficacitate similara in inducerea de TPSV
intranodala in laboratorul de electrofiziologie. Amandoua pot fi folosite ca alternative
eficace in laborator atunci cand isoprenalina (gold-standardul) este imposibil de
procurat. Eficacitatea a fost de 81,5% pentru Adrenalina si de 85,6 % pentru Atropina,
deci pare usor favorabila atropinei, insa diferentele nu au fost semnificative statistic.
Pentru a se decela diferente semnificative intre cele 2 droguri este nevoie un numar
mai mare de pacienti in amandoua loturile.



9. Concluzii generale

1. Drogurile antiaritmice pot fi evaluate in laboratorul de electrofiziologie prin
masurarea efectelor in status bazal sau in timpul aritmiei: modificarea perioadelor
refractare, a timpilor de conducere, a protectiei impotriva aritmiilor clinice.

2. Dupa ablatia cu radiofrecventa a fibrilatiei atriale paroxistice, drogul
antiaritmic cel mai util este betablocantul in termeni de preventie a recidivelor de
fibrilatie.

3. Dupa ablatia cu radiofrecventa a fibrilatiei atriale persistente, drogul
antiaritmic cel mai util este amiodarona, in termeni de preventie a recidivelor de
fibrilatie.

4. Pentru antagonizarea drogurilor antiaritmice se pot folosi In laboratorul de
electrofiziologie: isoprenalina, adrenalina, atropina, noradrenalina.

5. Pentru inducerea tahicardiei ventriculare la pacienti ischemici tratati cu
amiodarond, adrenalina are o sensibilitate de 50%.

6. Pentru inducerea de tahicardii supraventriculare in laboratorul de
electrofiziologie sensibilitatea atropinei este de 81.6%, asemadnatoare cu cea a
adrenalinei de 85.7%, fara a exista diferenfe semnificative statistic intre cele 2
droguri.

7. In lipsa isoprenalinei, alternative valabile pentru a fi folosite in laboratorul
de electrofiziologie sunt adrenalina si atropina, care favorizeaza inducerea de TPSV.

8. Stres-urile fiziologice sau patologice pot duce la descarcari adrenergice si la
cresterea concentratiei serice a adrenalinei care poate favoriza aparitia de tahicardii
paroxistice supraventriculare.

9. Comparativ cu isoprenalina, care este gold-standardul utilizat in inducerea
de tahiaritmii supraventriculare, adrenalina are o sensibilitate de 82% pentru
inducerea TPSV, mai mica decat cea publicata pentru isoprenalinda (90%), dar
suficient de mare pentru a permite utilizarea acestui drog in laboratorul de
electrofiziologie atunci cand isoprenalina este indisponibila.

10. La pacientii la care conducerea ventriculo-atriald este absentd, aceasta se
poate relua in procent de 10.9 % dupa administrare de adrenalind, ceea ce are
implicatie clinica la pacientii implantati cu pacemakere sau defibrilatoare: explica
aparitia sindromului de pacemaker, a tahicardiilor prin reintrare electronica si a
problemelor de detectie TV si TSV la purtatorii de defibrilatoare



11. Stressurile fiziologice sau patologice pot duce la descarcari adrenergice si
concentratii ale adrenalinei In sdnge care pot favoriza aparitia conducerii ventriculo-
atriale la pacienti la care aceasta este absenta in status bazal.

12. Descarcarile adrenergice din cursul diferitelor stress-uri fiziologice si
patologice pot duce la aparitia sindromului de pacemaker, a tahicardiei prin
reintrare electronica favorizata de conducerea ventriculo-atriala si a diagnosticului
diferential dificil intre TV si TPSV la purtatorii de defibrilatoare implantabile
bicamerale.
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INTRODUCTION

Electrophysiology is a branch of invasive cardiology, that deals with
mechanisms, perpetuation and treatment of arrhythmias.

The cardiology department from the Rehabilitation Hospital Cluj-Napoca,
materialized in 1991 with the efforts of professor Dumitru Zdrenghea. This
department has a special loyalty for cardiac arrhythmias. Under the direction of
professor Zdrenghea, the first electrophysiological laboratory emerged in Cluj-Napoca
(that from our Rehabilitation Hospital), one of the leading EP labs in Romania.

Antiarrhythmic drugs have different efficacy in arrhythmia prevention, but they
cannot definivelly cure the disease because once the drug is stopped, arrhythmia
reoccurs. There are old drugs with known electrphysiological effects and also new
drugs with new mechanisms of action. The electrophysiological effects of the new
drugs that are not enterely understood. The PhD thesis deals with antiarrhythmic
drugs and their influence on electrophysiological study. The assessment was made in
the light of the latest techniques in electrophysiology, namely electroanatomical
mapping performed with navigation systems like Saint Jude NavX system based on
electrical impedance or Carto 3 system -Biosense Webster based on magnetic field.

Because many of the patients with arrhythmias are already being treated with
antiarrhythmic drugs when they get to be admitted to the cardiology clinic other
intravenous drugs are givven in order to antagonize antiarrhythmic drugs.
Isoprenaline is the most used, and is the gold standard, but it is a product that is not
available in our country, in other Eastern European countries or in South America,
India, etc, The main objective of this PhD thesis was to find other drugs that help
induce arrhythmias in the EP laboratory, explain their mechanism of action,
demonstrate the clinical usefullness and find out the appropriate dose that has
minimal or no side effects.

Carrying out studies for the PhD thesis has been possible due to existing
material basis within our cardiology department, with our electrophysiology lab being
equipped with the latest technique: a system for recording intracavitary signals:
Claris-Saint Jude, a system for electroanatomical mapping: NavX-Saint Jude and a
patient database that is daily updated with all the invasive procedures performed that
day. Word documents are generated after each procedure and are invaluable sources
of valuable information for cardiac electrophysiology medical studies.

The limited number of pages for this PhD thesis, currently 120, enabled us to
dwell only with the 5 studies on the use of antiarrhythmic drugs but the information
from our hospital database permits many other studies to be performed.



PERSONAL CONTRIBUTION

Study 1. Utility of antyarrhithmic drugs for the prevention of
atrial fibrillation recidives after catheter ablation.

Introduction

The actual treatment of atrial fibrillation includes antiarrhythmic drugs,
electrical shock and pulmonary vein ablation with/without atrial substrate ablation.
Atrial fibrillation reccurences after a first succesfull ablation are still frequent. After
ablation patients can be treated with drugs which were uneffective before ablation.

Working hypothesis

Our objective was to verify if the evolution after catheter ablation of atrial
fibrillation is better with or without antiarrhythmic drugs. We also wanted to compare
different antiarrhythmic regimes in terms of efficacy for sinus rhythm maintainance
after paroxismal or persistent atrial fibrillation ablation.

Materials and method

This study includes 55 patients who performed atrial fibrillation ablation in our
department between November 2010 and December 2015. The study protocol was
approved by the Ethics Committee of the Clinical Rehabilitation Hospital Cluj-Napoca.
For paroxismal atrial fibrillation ablation, pulmonary veins were isolated and for
persistent form of atrial fibrillation, atrial substrate was ablated along with isolation of
the pulmonary veins.

Results

During the enrolement period, a total of 55 patients received ablation of
pulmonary veins with or without ablation of the left atrium for the substrate. Of the 55
patients undergoing radiofrequency ablation, 32 had paroxysmal AF, 21 had
persistent AF and two had permanent AF (they were included in the group of
persistent AF).

Patients were followed for 49 months with variatons between 3 months to 54
months.

Kaplan-Meier survival curves show patients with paroxismal form of atrial
fibrillation had a better outcome whent treated with betablockers after ablation and
patients with persistent form of atrial fibrillation had a bette outcome when treated
with amiodarone. Still there was no statistical signifficance, meaning that a higher
number of patients is needed to obtain significance.

Conclusions

This study shows that atrial fibrillation has the same rate of recurrence after
ablation procedure, regardless the type: paroxismal or persistent. Administration of
beta blockers tends to be of greater use in patients with paroxismal atrial fibrillation
ablation and administration of amiodarone tends to be of better use in patients with
persistent atrial fibrillation ablation in terms of reccurences.



Study 2. Utility of Adrenaline for ishemic VT induction in
patients treated with Amiodarone.

Introduction

Ventricular tachycardia that occurs in patients with myocardial infarction is
associated with a poor prognosis. Catheter ablation is recommended only as an
adjunctive method, but when implantable defibrillators are not available due to
economic reasons, ablation may be a valid alternative.

This study evaluates the usefulness of adrenaline for inducing ischemic VT in
patients with old myocardial infarction, treated with amiodarone.

Working hypothesis

We started from the premise that adrenaline is a betamimetic that has similar
actions with isoprenaline, It may be useful to induce ventricular tachycardia in the
electrophysiology lab. Since amiodarone is the drug of choice in patients with ischemic
TV, we have choosen this group to check the effects of adrenaline.

Matherials and method

Between January 2012 and December 2015 electrophysiological study was
performed in 92 patients to induce ventricular tachycardia. We identified 12 patients
(mean age 55 +/- 10 years, 85.7% male) with old myocardial infarction and ejection
fraction of 37 +/- 11% who met the inclusion criteria and were selected for further
analysis. All patients were treated with amiodarone at the time of electrophysiological
study, administered either orally or intravenously. Of the 12 patients, 8 had inferior
myocardial infarction and 4 had anterior wall myocardial infarction.

Results

Of the 12 patients with ischemic VT, after epinephrine infusion VT was
inducible in 6 patients (50%) with a duration of more than 30 seconds or
hemodynamic instability requiring electrical defibrillation. Average tachycardia cycle
length was 315 ms with a range between 210 and 400 msec. In six patients, despite
the administration of adrenaline we could not induce sustained VT: three of them had
inferior myocardial infarction and 3 had anterior myocardial infarction. The average
age of the group with inducible VT was 56 +/- 10 years comparable with the age of the
non-inducible VT group 54 +/- 11 years (p = not significant).

Conclusions

Adrenaline is effective in inducing ischemic ventricular tachycardia in patients
treated with amiodarone. Approximately 50% of non-inducible patients in the basal
status become inducible after administration of adrenaline. Thus it can be useful as
pharmacological maneuver during ablation of VT in patients who need activation
mapping during ventricular tachycardia or to check the effectiveness of ablation after
the procedure took place.



Study 3. Adrenaline's value for supraventricular tachycardia
induction in the electrophysiology lab.

Introduction
The aim of the present study was to determine the sensitivity and specificity of

adrenaline for the induction of supraventricular tachycardias in the electrophysiology
lab.

Working hypothesis

We considered that low dose adrenaline can reproduce physiological release of
adrenaline during physiological stresses, which can be a SVT trigger. We also wanted

to check whether adrenaline can induce SVT in patients who have no history of this
kind.

Matherials and method

Between February 2010 and July 2013, 336 patients were selected from those
referred to our clinic for electrophysiological study with or without radiofrequency
ablation. Sixty-six patients required epinephrine injection because in basal conditions
we could not induce tachycardia. Twenty-four patients were male (36.4%) and 42
women with a mean age of 49.2 years. The control group consisted of 30 patients with
no history of paroxysmal supraventricular tachycardia. Adrenaline was injected in all
patients and subsequently, electrophysiological study was carried out.

Results

In 115 of the 336 patients (34.2%) supraventricular tachycardia was induce
using programmed stimulation, without the use of epinephrine injection.

In 221 of the 336 patients (65.8%), uninducible by programmed atrial
stimulation, adrenaline was injected to facilitate the induction of SVT.

In total sixty-two patients (19.6%) received adrenalin. In all of the 62 patients
who had a documented clinical arrhythmia, atrial stimulation under basal conditions
was not successful for SVT induction. Once injected, adrenaline facilitated induction of
SVT in 54 patients. The sensitivity of adrenaline defined as the percentage of patients
with known SVT who were inducible inducible under adrenaline, was 82%.

In all 30 patients in the control group, adrenaline infusion could not induce SVT.
Specificity of adrenaline infucion could thus be calculated at 100%.

Conclusions

We evaluated the sensitivity and specificity of adrenaline for the induction of
paroxysmal supraventricular tachycardia in patients with documented arrhythmia. We
obtained a good sensitivity of 82% and a specificity of 100%. These results suggest
that adrenaline can be used as a substitute of isoprenaline for inducing SVT.



Study 4. Adrenaline's effect on the retrograde ventriculo-
atrial conduction in patients implanted with pacemakers.

Introduction

Ventriculo-atrial retrograde conduction in the general population has a
prevalence of 50-70%. Ventriculo-atrial retrograde conduction can also be present in
case of anterograde complete atrioventricular block. The present study aimed to
investigate if adrenaline can facilitate retrograde conduction in patients implanted
with pacemaker and have underlying sinus node disease or atrioventricular block.

Working hypothesis

We verified whether patients with complete AV block can recuperate ventriculo-
atrial conduction after adrenaline administration. This phenomenon has practical
importance in pacemaker syndrome and pacemaker mediated tachycardia.

Matherials and method

We conducted a prospective study over a four months period of time (April-July
2014), which was approved by the Ethics Committee of the University of Medicine and
Pharmacy Iuliu Hatieganu Cluj-Napoca. Patients were implanted with Medtronic or
Saint Jude pacemakers for sick sinus syndrome, atrioventricular block, binodal disease
or carotid sinus syndrome. In the absence of basal ventriculo-atrial conduction,
adrenaline was infused to increase by at least 25% compared to the rest heart rate.
The mean infused dose was 0.05 microgram / kg / min with a range between 0.025
and 0.20 mcg / kg / min.

Results

The average adrenaline dose infused was 0.05 micrograms / kg / min with a
range between 0.025 and 0.20 mcg / kg / min. In 15 patients (24.6%) ventriculo-atrial
conduction was present, so ou adrenaline was infused (10 patients with sick sinus
syndrome and 5 patients with atrioventricular block anterograde p = 0.017). Of the 46
patients with absentventriculo-atrial conduction (75.4%), only 5 patients recovered
the ventriculo-atrial conduction (10.9%). The VA interval had an average of 305 ms
with a variation between 280 and 350 msec when stimulation cycles length were
slightly below the spontaneous cycle (5-10 beats above the intrinsic heart rate of the
patient).

Conclusions

The study demonstrates that retrograde ventriculo-atrial conduction can
recover retrograde under the influence of adrenaline, when absent in basal status.

Under the influence of adrenaline 10.9 % of patients recovered the retrograde
conduction. The test can be used in patients who develop pacemaker syndrome,
endless loop tachycardia or specific issues of electronic detection in internal
defibrillators, like discrimination between supraventriular and ventricular tachycardia.



Studiu 5. Atropina versus Adrenalina pentru inducerea de
TPSV intranodala in laboratorul de electrofiziologie

Introduction

Intranodal reentry can be reproduced in the electrophysiological laboratory by
programmed atrial or ventricular stimulation, in the basal state or after administration
of isoprenaline. Of all adrenergic drugs, isoprenaline is the gold standard, but in some
Eastern European countries the lack the product, and unability to import it from other
countries led to the search for new alternatives.

Working hypothesis

In order to compare the effectiveness of atropine and adrenaline we took into
account all patients in our clinic with supraventricular tachycardia that necesitated
adrenaline or atropine for arrhythmia inductuin. Everyday practice has shown us that
adrenaline would be more effective but with more side effects than atropine. But we
needed a confirmation by statistical evidence.

Matherials and method

Between March 2010 and November 2014, we administered adrenaline for
AVNRT induction in 49 patients and atropine in 167 patients. All of the patients had a
history of SVT with the EKG morphology suggestive of intranodal reentry due to
retrograde P wave in leads D2, D3, AVF or a RSR ' morphology in lead V1, htat was
absent in sinus rhythm.

Results

In the group with adrenaline, the percentage of induced arrhythmia was 81.5 %,
meaning 40 of 49 patients and in the group with atropine was 85.6 % meaning 143 of
167 patients.The infusion of adrenaline had to be stopped prematurely in 2 of the 49
patients, meaning 4%, because of headache due to high blood pressure. In other 2
patients blood pressure of 180/110 mmHg was recorded at infusion rates greater
than 0.2 micrograms / kg / min, but these values were lowered with intravenously
Enalapril. Tremor also occurred at infusion rates more than 0.1 microgram / kg / min.

Conclusions

Adrenaline and atropine demonstrated similar efficacy for intranodal reentry
induction. Both can be used as an effective alternative in the electrophysiology
laboratory when isoprenaline (the gold standard) is unavailable. Efficacy was 81.5%
for Adrenaline and 85.6% for Atropine. Although the percentage looks favorable for
atropine, the differences were not statistically significant. In order to detect significant
differences between the 2 drugs a larger number of patients is needed in both groups.



9. General conclusions

1. Antiarrhythmic drugs can be evaluated in the electrophysiology lab by
measuring their effects during basal status or during arrhythmia induction:
refractory periods, conduction times, protection against clinical arrhythmias.

2. After radiofrequency catheter ablation of paroxysmal atrial fibrillation, beta
blockers are most useful in terms of prevention of recurrence of atrial fibrillation.

3. After radiofrequency catheter ablation of persistent atrial fibrillation
amiodarone is most useful in terms of prevention of recurrence of atrial fibrillation.

4. Medication that can antagonize antiarrhythmic drugs (isoprenaline,
adrenaline, atropine, norepinephrine) can be used in the electrophysiology lab for
arrhythmia induction.

5. Adrenaline has a sensitivity of 50% for ischemic ventricular tachycardia
induction in patients taking amiodarone,

6. For the induction of supraventricular tachycardias in the electrophysiology
laboratory, atropine has a sensitivity is 81.6% close to the sensitivity of adrenaline
(85.7%), with no statistically significant differences between the 2 drugs.

7. Alternatives to isoprenaline for the induction of supraventricular
tachycardia are adrenaline and atropine, easily found in the electrophysiology
laboratory.

8. Physiological or pathological stresses can lead to adrenergic discharge and
increased serum concentration of adrenaline which explains paroxysmal
supraventricular tachycardias episodes.

9. Compared to isoprenaline which is the gold standard for the induction of
supraventricular tachyarrhythmias, adrenaline has a sensitivity of 82%, lower than
the published value for isoprenaline (90%). It allows the use of this drug in the
electrophysiology lab when isoprenaline is unavailable.

10. In patients whit absent ventriculo-atrial conduction, it may resume after
administration of epinephrine in 10.9% of cases. This has clinical implications for
patients implanted with pacemakers or defibrillators: it can explain the pacemaker
syndrome in patients with absent ventriculo-atrial conduction, endless-loop
tachycardia in patients with double chamber pacemakers and detection problems of
VT/SVT in patients implanted with defibrillators.



11. Physiological and pathological stresses can lead to adrenaline discharge
inside the body which can explain the recovery of ventriculo-atrial conduction in
patients with blocked retrograde conduction in the basal state.

12. Adrenergic discharges during various physiological or pathological stress
factors can lead to pacemaker syndrome, endless-loop tachycardia and problems of
differential diagnosis between VT and SVT in patients implanted with defibrillators.



