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Adenozin

- purinovy nukleozid - purinova baza adenin naviazana na ribozu
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Fyziologicky: takmer vSetky bunky - proces prenosu energie
Patologicky: zapal, ischémia, nekrdza, neoplazma



i Adenosine receptor
Adenosine _ sine recep

Receptors signalling limits the

\ ecto ATPase ; adenosine formation
5 adenosine




Mechanizmus ucinku adenozinu
Adenozinové receptory (AR) - 4 typy:

AR1 - srdce, SA a AV uzol — negativne chronotropny a dromotropny efekt,
bradykardia

AR2 — AR2A - tonus ciev — vazodilatacia

— AR2B — aktivacia za patologickych okolnosti

AR3 - imunitny systém, CNS, ....

4

,adenozinergicky systém“



U¢inky adenozinu

Synkopa (vazovagdlna, funkéna AV blokada)
Kardiovaskularny systém ICHS, AIM, srdcové zlyhavanie

Funkcia Stitnej zlazy
Endokrinny Vazba na GnRH/ghrelinové receptory
Rast vlasov

Inzulinova senzitivita, sekrécia beta buniek

Diabetes mellitus : o ,
Obezita, metabolicky syndrom

Spanok — adenozin ako hlavny ,,somnogén”

CNS Depresia, schizofrénia
Imunitny systém Modulator bunkovej imunity
Reumatologické ochorenia Reumatoidna artritida, IBD
Kostny metabolizmus Reguldacia rezorbcie a tvorby kosti




Adenozinovy test

*

» 1927 - Drury a Szent-Gyorgyi — intravendzne podanie
extraktu z tkaniva srdca spésobuje u zvierat hypotenziu a
bradykardiu, az prechodnu asystadliu

L)

- spomalenim sinusovej frekvencie a AV blokadou

- adenozin ako ucinna substancia




Metodika ATP / adenozinového testu

**Adenozin v klinickej praxi na lieCbu supraventrikuldrnej tachykardie -
1955 Erno Somlé

** 1997 Flammang u 41% pac so synkopu po podani ATP vznikd AVB v
trvani viac ako 10 sek ( vs 6% kontrolnych jedincov)

** metodika : bolus 20 mg ATP /adenozinu i.v. s kontinudlnym
snimanim EKG ( ESC Guidelines)

** abnormalny vysledok :indukcia AV blokady s asystéliou komor viac
ako 6 sekund alebo celkové trvanie AV blokady viac ako 10 sekund
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Vlyznam pozitivity adenozinoveho testu ?

*»*demaskuje kardioinhibi¢nu reflexnu synkopu ?

*» demaskuje latentné organické ochorenie prevodového systému srdca?
( paroxyzmalna AV blokada?, SSS?)

“»aky je vyznam pre indikaciu trvalej kardiostimulacie?



Adenozin senzitivna synkopa

1) synkopa s pozitivnym adenozinovym testom

2) Specificky typ synkopy s nizkou bazalnou hladinou adenozinu s
pozitivnym adenozinovym testom

Table 1  Features distinguishing different types of paroxysmal AV block

Intrinsic Extrinsic

Vagal Idiopathic AVB
Level Below AV node AV node AV node
Mechanism Diseased tissue Vagal tone Adenosine release

(A1R activation)

Baseline ECG Abnormal Normal Normal
Initiated by premature Yes No No
beat
Tachycardia before AVB Possible No No
Initiation
PP lengthening Possible Yes No/modest
PR prolongation No Yes No/modest
Resumption of conduc- Appropriatelytimed  Vagal input with- Spontaneous?
tion beat drawal Modest sinus rate

AV atrioventricular, AVB atrioventricular block

Sinus rate accelera-
tion

acceleration




Table2 Featuresdistinguishing low adenosine syncope from vasovagal syncope

Low adenosine syncope

Typical vasovagal syncope

Age

Number of previous syncope
Duration of syncopal spells
Trauma due to syncope
Prodromes

Head-up tilt test

ATP test

Adenosine plasmatic level

Electrocardiographic docu-
mentation of syncope

In case of atrioventricular
block documentation during
syncope

Cardiac pacing

Older patients (typically
over 50 years)

Typically low
Shorter (few years)
Frequent

Absent or very short
May be negative
Frequently positive
Low (<0.35 pmol/I)

Asystole due to atrioven-
tricular block much more
frequently than to sinus
arrest

Sudden onset, i.e. with
no or very slight changes
in PP intervals before,
during and after the
episode, without escape
rhythm

Highly effective

Younger patients

Variable—May be high
Longer

Rare

Longer

Frequently positive
May be negative

High (>0.7 pmol/l)

Sinus bradycardia or sinus arrest
more frequent than atrioventricular
block

Preceded by PP interval lengthen-
ing (or, less commonly shortening),
with PP prolongation during the
atrioventricular block episode, with
sinus acceleration at the time of
resumption of conduction

Effective only when asystole
(mainly sinus arrest) is documented
at the time of syncope

Deharo 2018




Purinergny profil a synkopa

No Prodromes,

TABLE 1 Clinical Characteristics of the Study Population and Purinergic Profile

Normal Heart Carotid Sinus Situational Vasovagal Control Subjects
(n = 57) (n=9) (n=23) (n =30) (n = 40)
Age, yrs 64 + 15* 74 £10* 56 +18 45 + 17* 53+15
Women 36 (63) 2 (22) 8* (35) 18 (60%) 23 (57)
Total number of syncopes 3 (2-5) 2 (2-3) 4 (2-6.5) 8t (4-15) -
Duration of symptoms, yrs 1(1-3) 1(1-2) 4 (1.5-10) 10t (3-22) -
APL, uM 0.18* (0.12-0.36) 0.16* (0.10-0.31) 0.60 (0.43-0.70)  0.85* (0.59-1.90) 0.60 (0.50-0.69)
APL =0.36 pM+ 45* (79%) 8* (89%) 5% (22%) 2 (7%) 1(2%)
Aas R expression, arbitrary units 0.5* (0.3-0.6) 0.5 (0.4-0.5) 0.9* (0.9-1.0) 0.8* (0.7-1.0) 0.7 (0.5-0.8)
(n =16) (n=86) (h=7) (n=1) (n=40)
SNP:TT/TC/CC variants 2/20/5 1/4/3 12/5/2* 0/5/9 712013
Tilt table test, hypotension + bradycardia 13/56 (23%) 2/6 (33%) 8/23 (35%) 22/30¢ (73%) =
response

Values are mean + SD, n (%), or n (ranges). *p < 0.05 compared with control subjects; tp < 0.05 vasovagal compared with no prodromes and carotid sinus; $Value
corresponding to the best receiving-operating characteristic curve discriminant [see Deharo et al (2)]; §p < 0.05 vasovagal compared with each other group.

APL = adenosine plasma level; Azs R = adenosine Az, receptor; SNP = single nucleotide c.1364 C>T polymorphism.

Guieu, JACC, 2015




Treatment of Unexplained Syncope

A Multicenter, Randomized Trial of Cardiac Pacing Guided by Adenosine
5'-Triphosphate Testing

Daniel Flammang, MD; Timothy R. Church, PhD; Luc De Roy, MD; Jean-Jacques Blanc, MD;
Jean Leroy, MD; Georges H. Mairesse, MD; Akli Otmani, MD; Pierre J. Graux, MD;
Robert Frank, MD; Philippe Purnode, MD; for the ATP Multicenter Study

Recurrence-free survival
]
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- Pocas 5 rokov bolo bez synkopy 31% pac s AAI (placebo) vs 77% s DDD ( aktivna
terapia)




Indication for cardiac pacing in patients with unexplained
Syncope

Recommendations

1) Unexplained syncope
and positive adenosine
triphosphate test.

Pacing may be useful to reduce
syncopal recurrences.

1) Unexplained syncope.
Pacing is not indicated in
patients with unexplained
syncope without evidence of
bradycardia or conduction
disturbance.

1) Unexplained falls.
Pacing is not indicated in
patients with unexplained falls.

*Class of recommendation,
®Level of evidence.
“Reference(s) supporting recommendation(s).




Kardiostimulacia a reflexna synkopa

' Reflex syncope

¢ ~

‘/Spontaneous ‘ " Test-induced | No

Pacing not

asystolic asystolic —> indicated

_ pauses/s ) -.\_ pauses/s

:

Pacing Extrinsic CI-CSS
indicated (functional) (Class lla)
(Class lla)

* Vagally-mediated or
* Adenosine-sensitive

_--/I

@ESC 2018



Ciel
Cielom prace bolo vyhodnotit vyznam

adenozinom indukovanej AV blokady

+» ako prediktora recidivy synkopy v dosledku
spontannej AV blokady a naslednej potreby
trvalej kardiostimulacie

“* senzitivitu a Specificitu adenozinového testu

**» komplikacie testu




Subor pacientov

39 pacientov so synkopou nejasnej etiolégie (19 muzov, 20 Zien,
priemerny vek 68,6 + 6,5 roka)

OOS pritomné u 10 pacientov

vykonané vysSetrenia : anamnéza, EKG, Holter, ECHO, HUT

implantacia sluckového rekordéra (ILR , Medtronic Reveal XT) +
adenozinovy test

pacienti boli nasledne sledovani s cielom zistenia etioldgie synkopy



Subor pacientov - komorbidity




Metodika adenozinového testu

** bolus 20 mg adenozinu i.v. ( Adenocor , Sanofi Aventis)

s kontinudlnym snimanim EKG

** meranie TK




Vysledky

Adenozinovy test :

¢ pozitivny u 22 pacientov

** negativny u 17 pacientov

PocCas monitorovania ILR :

** synkopa/presynkopa recidivovala u 15 pacientov
*“* u 23 pacientov monitorovanie pokracuje

“* u 1 pacienta bol ILR explantovany po uplynuti Zivotnosti bez zistenia
priciny synkopy.



Vysledky

12 pacs * AVB 8 pac
pozitivnhym — * sinus arrest 3 pac
/ adenozinovym * bezzmeny SF 1 pac
Recidiva testom -
synkopy u

15 pacientov

39 pac / \ 3 pac

* AVB 1 pac
s ILR s negativaym — * sinus arrest 1 pac
adenozinovym * bezzmeny SF 1 pac
testom
Bez recidivy
synkopy u

24 pacientov




Vysledky

AD test pozit AD test negat P - hodnota
(n=22) (n=17)
5 4 ns

Org. och. srdca

Hypertenzia 14 8 ns
Fibrilacia 11 3 0,03
predsieni

Porucha prevodu 1 4 ns
HUT pozit 5 6 ns



EKG dg pri recidive synkopy -ILR

AD test pozit AD test negat P - hodnota
(n=22) (n=17)

Recidiva synkopy 12 3 0,007
AV blokada ( high 8 1 0,05
grade/3 st)

Sinus arrest 3 1 ns
Asystdlia 11 2 0,01
Bez zmeny PF 1 1 ns



Adenozinovy test - senzitivita a specificita

Predikcia AVB Predikcia asystdlie
(AVB + SinusArrest)

Senzitivita 89 % 85 %
Specificita 33% 50 %
Pozitivna prediktivna hodnota 66 % 92 %
Negativna prediktivna hodnota 66 % 33%
Presnost (accuracy) 66 % 80%



Neziaduce ucinky testu

- nevolnost bez straty vedomia - 38 pac
- pocit tepla — 35 pac

- pocit stazeného dychu — 10 pac

- tfpnutie ruk - 6 pacientov

- pokles TK -5 pac

Spontanne miznuce v priebehu 30-90 sek



/aver

“* 11 z 12 pacientov s pozit adenozinovym testom malo asystolicku
synkopu na ILR - vyzadujucu implantaciu TKS

“*Adenozinovy test ma vysoku senzitivitu, ale nizsiu Specificitu pre
predikciu AVB/asystdlie pri synkope

**Pacienti s pozitivnym adenozinovym testom, maju vysoku
pravdepodobnost asystdlie monitorovani ILR , negativny AT nevylucuje
asystoliu

**» Pacienti s pozitivnym adenozinovym testom mali €astejSie recidivu
synkopy ¢o podporuje vhodnost implantacie ILR u tychto pacientov



