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SUMMARY

Introduction Vasovagal syncope is the most common type of reflex syncope. Efficacy of cardiac pac-
ing in this indication has not been the subject of many studies and pacemaker therapy in patients with
vasovagal syncope is still controversial.

Objective This study aimed to assess the efficacy and safety of pacing therapy in treatment of patients
with vasovagal syncope, to determine contribution of new therapeutic models in increasing its success,
and to identify risk factors associated with a higher rate of symptoms after pacemaker implantation.
Methods A retrospective study included 30 patients with pacemaker implanted due to vasovagal syn-
cope in the Pacemaker Center, Clinical Center of Serbia, between November 2003 and June 2014. Head-up
tilt test was performed to diagnose vasovagal syncope. Patients with cardioinhibitory and mixed type
of disease were enrolled in the study.

Results Mean age was 48.1 + 11.1 years and 18 (60%) patients were men. Mean follow-up period was
5.9 £ 3.0 years. Primarily, implantable loop recorder was implanted in 10 (33.3%) patients. Twenty (66.7%)
patients presented cardioinhibitory and 10 (33.3%) mixed type of vasovagal syncope. After pacemaker
implantation, 11 (36.7%) patients had syncope. In multiple logistic regression analysis we showed that
syncope is statistically more likely to occur after pacemaker implantation in patients with mixed type of
vasovagal syncope (p = 0.018). There were two (6.7%) perioperative surgical complications.
Conclusion Pacemaker therapy is a safe treatment for patients with vasovagal syncope, whose efficacy
can be improved by strict selection of patients. We showed that symptoms occur statistically more often

in patients with mixed type of disease after pacemaker implantation.
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INTRODUCTION

Vasovagal syncope, previously called neu-
rocardiogenic syncope, is the most common
type of reflex syncope, usually seen in young
patients without cardiovascular history [1]. It
is preceded by prodromal symptoms of strong
initial sympathetic activation in two thirds
of patients. Symptoms such as sweating, pal-
lor, nausea, blurred vision, and confusion are
presented for about 60 seconds [2]. Vasovagal
syncope is caused by an overemphasized re-
sponse of autonomic nervous system to various
stimuli, such as strong emotions and ortho-
static stress [2]. There are different initiators
of vasovagal syncope, from extended standing,
warm and stifling environment, and showering
with hot water, to painful stimulus, fear, or psy-
chological stress [3]. Therefore, peripheral as
well as central mechanisms have been included
in pathophysiology of vasovagal syncope [1].
After taking history, for the confirmation of
diagnosis of vasovagal syncope, the head-up tilt
test (HUTT) should be performed. HUTT is a
noninvasive orthostatic stress test, and accord-
ing to guidelines of European Society of Cardi-
ology, it is indicated in patients with suspected
vasovagal syncope, based on clinical history
and basic diagnostics (class I of recommenda-
tions), in the case of an unexplained syncope

in high risk settings (for example occupational
implications such as pilots or professional driv-
ers), or in situations when we must discrimi-
nate reflex syncope and orthostatic hypoten-
sion (class ITa of recommendations) [4]. The
main dilemma remains whether patients with
vasovagal syncope need specific therapy. It is
generally accepted that patients with single
syncope and without high risk occupations
should be educated to recognize and avoid
situations that can trigger syncope [1, 2, 4].
Counterpressure maneuvers and orthostatic
training may be helpful [1, 2, 4]. According to
guidelines of European Society of Cardiology,
cardiac pacing is indicated in patients over 40
years of age with recurrent vasovagal syncope,
who show prolonged asystole during ECG re-
cording and/or tilt testing, and are informed
of the conflicting results of trials (class Ila of
recommendations) [4]. Efficacy of cardiac pac-
ing in this indication has not been the subject
of many studies and pacemaker therapy is still
controversial.

OBJECTIVE

This study aimed to assess the efficacy and
safety of pacing therapy in treatment of pa-
tients with vasovagal syncope, to determine
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contribution of new therapeutic models in increasing
its success, and to identify risk factors associated with a
higher rate of symptoms after pacemaker implantation.

METHODS

This was a retrospective, observational study, which in-
cluded patients with pacemaker implanted due to vaso-
vagal syncope, in the Pacemaker Center, Clinical Center
of Serbia, between November 2003 and June 2014. The
diagnosis of vasovagal syncope was based on clinical his-
tory and results of tilt testing. During the testing, we used
a protocol divided into three phases:Stabilization phase
— the patient is rested supine for five minutes;

« Passive phase - the patient is tilted upright at an angle
of 60° for 20 minutes;

« Provocation phase — one dose of 400 pg of sublingual
glyceryl trinitrate spray is administered, after which
the patient continues the test for 15 minutes.

HUTT was considered positive when asystole longer
than three seconds and/or fall in systolic blood pressure
higher than 50 mmHg was recorded. All patients were di-
vided into these three hemodynamic types, based on the
results of tilt testing:

« Cardioinhibitory type — when bradycardia and asys-

tole longer than three seconds were recorded;

« Vasodepressor type — when fall in systolic blood pres-
sure higher than 50 mmHg was recorded;

» Mixed type — when asystole and hypotension were
recorded.

Patients with cardioinhibitory and mixed type of va-
sovagal syncope were enrolled in the study. Patients who
were followed up less than six months were excluded.
Pacemakers manufactured by Medtronic (Minneapolis,
MN, USA) and St Jude Medical (Saint Paul, MN, USA)
were implanted, in VVI and DDD mode of stimulation.
Devices with and without special algorithms for treating
reflex syncope were implanted. Pacemaker was implanted
left or right prepectoral and electrodes were placed endo-
venously, after cephalic vein cut-down or punction of the
subclavian and/or axillary vein. In patients with previously
implanted implantable loop recorder (ILR), the device was
explanted, after which the pacemaker was implanted dur-
ing the same intervention. Data were collected from the
pacemaker medical records and patients’ files from device
controls in the Outpatient Department of the Pacemaker
Center. All the patients were contacted by phone to check
whether there were symptoms after the intervention.

For data processing we used descriptive and analytic
statistic methods. From descriptive methods mean and
standard deviation were used for continuous variables, and
absolute and relative numbers for categorical variables. Mul-
tiple binary logistic regression analysis was used to identify
the characteristics associated with a higher rate of syncope
after pacemaker implantation. A p-value of <0.05 was con-
sidered statistically significant. Statistical analyses were
performed using SPSS 20 software (IBM Corp., Armonk,
NY, USA). The efficacy of pacing therapy was determined
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according to frequency of symptoms recurrence after pace-
maker implantation. Therapy safety was assessed based on
frequency of perioperative complications in our and other
studies, where pacemakers were implanted using standard
surgical technique in similar or different indications.

RESULTS

Thirty patients were included in this study. Mean follow-
up period was 5.9 £ 3.0 years. Mean age was 48.1 + 11.1
years and 18 (60%) patients were man. Patient and proce-
dure characteristics and the incidence of risk factors are
presented in Tables 1 and 2. Preoperatively, all the patients
had syncope, HUTT was performed in all of them and
based on the results, cardioinhibitory type of vasovagal
syncope was diagnosed in 20 (66.7%) patients and mixed
type in 10 (33.3%). Pacemaker in VVI mode of stimulation
was implanted in six (20%) and in DDD mode of stimu-
lation in 24 (80%) patients. Eight (26.6%) patients got
device with special algorithm for treating reflex syncope.
Primarily, ILR was implanted in 10 (33.3%) patients, after
which, based on ILR records, implantation of pacemaker
was indicated. After pacemaker implantation, during the
follow-up period, 11 (36.7%) patients had syncope and 19
(63.3%) had no symptoms. Mean follow-up period from
pacemaker implantation to the first syncope was 1.0 + 0.4
years. In multiple logistic regression analysis we identi-
tied the type of vasovagal syncope as an independent risk
factor for the occurrence of syncope after the pacemaker
implantation (Table 3). We showed that the occurrence
of syncope is statistically more likely after the pacemaker
implantation in patients with mixed type of vasovagal
syncope (p = 0.018). There were two (6.7%) instances of
perioperative surgical complications, and a reintervention
was required in one patient. We recorded no ventricular
arrhythmias, ventricular tachycardia/fibrillation, and one
patient died during the follow-up period.

DISCUSSION

Vasovagal syncope is a rare indication for pacemaker
implantation. Medical doctors, even they are aware that
according to guidelines there is an indication for pacing
therapy, unwillingly make decision to implant the device
because patients are usually young persons, who consider
themselves healthy. If we look at guidelines, especially
at the level of evidence, it will be completely clear why
there are doubts about the role of cardiac pacing therapy
in management of vasovagal syncope. Efficacy of cardiac
pacing in this indication has not been the subject of many
studies, and results and findings of those trials are incon-
sistent [4]. Firstly, efficacy of pacemaker therapy was con-
firmed in a few small randomized studies, with control
group without specific therapy (VPS I, VASIS, SYDIT) [5,
6, 7]. However, the superiority of pacing therapy has not
been confirmed in double-blind placebo-controlled trials
(VPS 1L SYNPACE) [8, 9].
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Table 1. Patient and procedure characteristics

Parameter bl ot
patients (%)
Male 18 (60)
Age 48.1+11.1
Syncope before PM implantation 30 (100)
HUTT before PM implantation 30(100)
ILR implanted before PM implantation 10 (33.3)
. Cardioinhibitory 20 (66.7)
Hemodynamic type of VVS -
Mixed 10 (33.3)
. ) Wi 6 (20)
PM mode stimulation
DDD 24 (80)
PM with special algorithm 8(26.6)
Syncope during follow-up 11(36.7)

PM - pacemaker; HUTT — head-up tilt test; ILR — implantable loop recorder;
VVS - vasovagal syncope

Table 2. Incidence of risk factors

Parameter Number of patients (%)
Ischemic heart disease 5(16.6)

Atrial fibrillation before implantation 5(16.6)
Chronic obstructive pulmonary disease 2(6.7)

Arterial hypertension 16 (53.3)
Diabetes 4(13.3)
Hyperlipoproteinemia 5(16.6)
Tobacco smoking 6 (20)

Table 3. Correlation between patient characteristics and clinical data
with symptoms’ recurrence*

Variable B Sig.

Sex 1.135 0.443
Type of VVS 4.658 0.018
Type of PM -3.732 0.068
Previously implanted ILR -2.478 0.194
PM with algorithm for treating VVS 0.942 0.588

* Dependent variable: syncope
B - regression coefficient; Sig. - significance; VVS - vasovagal syncope;
PM - pacemaker; ILR - implantable loop recorder

In our study, after pacemaker implantation, during the
follow-up period, 36.6% of patients had syncope. Compar-
ing to the results of the VPS II study where 31% of patients
had syncope during follow-up, our results are in line for
additional explanation. Pacemaker in VVI mode of stimu-
lation was implanted in six (20%) patients and five of them
had syncope during the follow-up. Although, in our study,
mode of stimulation has not been identified as a risk factor
associated with a statistically higher rate of symptoms after
pacemaker implantation (p = 0.068), experience tells us
that patients with pacemaker in VVI mode of stimulation
have syncope after intervention significantly more often.
We interpret our results as a consequence of the insufficient
number of enrolled patients with this mode of stimula-
tion to achieve statistical significance. In addition, eight
(26.6%) of our patients received a device with a special al-
gorithm for treating reflex syncope. This algorithm allows
rapid increasing of heart frequency in case of significant
drop in heart rate and thus prevents vasodilatation, a drop
in blood pressure, and, finally, the occurrence of syncope
[10, 11]. However, it is accepted that timely detection of
paradoxical neural reflex, which is responsible for the oc-

currence of vasovagal syncope, at its afferent part, is most
important for preventing syncope. Thus, the traditional
function of pacemaker, preventing bradycardia develop-
ment and acting at the efferent part of the neural reflex, is
changed. Based on this idea, new pacemaker algorithms,
which allow the pacemaker to react in accordance with
cardiac contraction dynamics, measuring the change in in-
tracardiac impedance, are developed. Increased myocardial
contractility, that occurs in the initial pathophysiological
segments of the development of vasovagal syncope, due to
increased releasing of catecholamines and still insufficient
venous return in the right ventricle, can be detected [12,
13, 14]. This allows us to stop the vicious circle that leads
to the occurrence of vasovagal syncope with the pacing at
this, afferent part of paradoxical reflex. In our study, only
one patient with an implanted device with this special al-
gorithm had syncope during the follow-up period. Unfor-
tunately, in our center, we have not had the opportunity
to implant more pacemakers with this algorithm, but we
believe that their use in the future will improve the results
of pacing therapy in this indication. Relatively high per-
centage of symptom recurrence in our study population
must be considered from the viewpoint of the length of the
patient’s follow-up. Described studies had, in most cases, a
twelve-month follow-up, and we had an average follow-up
of 5.9 £ 3.0 years, which provides greater significance to our
results. Additionally, mean age of our patients was under
49 years and was significantly lower than in other stud-
ies. Even before our study, many researchers questioned
whether vasovagal syncope in the elderly had different
pathophysiological mechanisms of development compared
to younger people and whether that could provide greater
efficacy of pacing therapy in this indication. Therefore, they
noted that studies which promote the importance of pace-
maker therapy in management of vasovagal syncope had
enrolled patients with mean age significantly higher than
that in studies whose results have challenged the effective-
ness of pacing in this indication [15]. It should be noted
that the nature of symptoms was different in patients who
continued to have syncope after the pacemaker implanta-
tion. These patients stated that syncope after the pacemaker
implantation compared to those before the intervention
were less sudden, preceded by prolonged prodromal symp-
toms; also, none of these patients sustained any injures.

It is important to mention major conclusions of the
meta-analysis, which included nine studies that assessed
the role of pacemaker therapy in treatment of patients with
vasovagal syncope, and which was published in 2007 [16].
In addition to the known fact that in the group of dou-
ble-blind studies it is not possible to prove the efficacy of
pacing therapy;, it is also highlighted that results were not
significantly changed when research was limited only to
patients with cardioinhibitory type of vasovagal syncope
confirmed during the HUTT [16]. In our study, however,
three (15%) patients with cardioinhibitory type of disease
had syncope and we showed that syncope after pacemaker
implantation is statistically less likely to occur in patients
with cardioinhibitory type of vasovagal syncope than in
those with mixed type of the disease.
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It is necessary to develop new ideas that will lead to
better selection of patients with vasovagal syncope, who
will gain from the pacemaker therapy. One such idea, used
in our study, is related to the early implantation of ILR
in patients with recurrent vasovagal syncope, in order to
select patients with highly suspected cardioinhibitory type
of disease, and then based on ILR records determine spe-
cific therapy [17]. Therefore, ILR is implanted in patients
with recurrent vasovagal syncope and then the patients are
observed for any development of significant bradycardia
or significant asystolic pauses, which would be the indi-
cation for pacemaker implantation. In two large studies,
ISSUE 2 and ISSUE 3, the rate of symptom persistence in
a group of patients with an implanted pacemaker and in
those without specific therapy, was compared [18, 19]. In
both studies, with ISSUE 3 being a double-blind study with
a placebo control group, statistically significant reduction
of absolute and relative risk of symptom persistence in pa-
tients who were under specific therapy was demonstrated
[18, 19, 20]. In our study, this new approach to patient
selection, by early implantation of an ILR, was applied in
10 patients, and two (20%) of them had syncope during
the follow-up period.

Our results indicate that pacemaker implantation is a
safe procedure. There were two (6.7%) perioperative sur-
gical complications, and a reintervention was required in
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one patient. In one perioperative surgical complication,
atrial lead dislodgement occurred, which was resolved
during the same hospitalization by implanting a new atrial
lead. In the second case, iatrogenic apical pneumothorax
was diagnosed; the patient was monitored by a thoracic
surgeon, and after a somewhat prolonged hospitalization
in our center, the patient was discharged in good general
condition. In the patient who died during the follow-up
period, noncardiovascular cause of death was found.
Therefore, pacemaker implantation, like any other surgical
procedure, has some risks, but it is important to emphasize
that mentioned complications do not diverge in their type
or in frequency from what is expected [21, 22].

CONCLUSION

Our study has shown that pacemaker therapy is a safe treat-
ment for patients with vasovagal syncope, whose efficacy
can be improved by a strict selection of patients. We have
shown that syncope is statistically more likely to occur after
the pacemaker implantation in patients with mixed type
of vasovagal syncope. Our results and permanent envel-
opment of new therapeutic models and new pacemaker
algorithms assure us that efficacy of pacing therapy in this
indication will be advanced in the near future.
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[la A1 je nejcmejKep Tepanuja NpaBo peliere 33 bonecHuKe ca Ba3oBaraHOM

CMHKONMOM?

Hukona H. PagoBaHosuh', bpatucnas KuphaHcku', Cphat Pacnonosuh’, CuHuwa Y. Maenosuh'? Bennbop JoBaHoBuh',

lopaH MunaiwmHoBuh'?

'KnuHnukn ueHtap Cpbuje, Mejcmejkep LeHTap, beorpap, Cpbuja;
2YHuBep3uTeT y beorpagy, MeguunHckn dakynter, beorpag, Cpbuja

KPATAK CALIPXKAJ

YBop Ba3zoBaranHe cMHKone npefcTaB/bajy Hajuewhu Tun pe-
dnekcHKx cuHKona. MocToje 6pojHe anneme Be3aHe 3a fieyetbe
60onecH1Ka ca Ba3oBarajlHoM CYHKOTOM, a NejcMejkep Tepanuja
y 0BOj MHAMKALMjL je joL YBEK KOHTPOBEP3Ha.

Lwmb paga Liwb paga je 6uo aa ce ucnuta eduKacHoCT 1 6es-
6efHOCT NnejcMmejkep Tepanuje y nevekby 60necHrKa ca Baso-
BaraJiHoOM CVHKOMOM, Aia ce NPOLieHN AOMPUHOC HOBMX Tepa-
nnjckmx mofena noseharby HeHe YCnewHOCT 1 ia Ce OApeae
dakTopy pr3mka nosesaHu ca nosehaHom yyectanowwhy cumn-
TOMa HaKoH yrpagtbe nejcmejkepa.

Metopae paga PeTpocnekTBHOM CTyaujom obyxsaheHo je 30
6onecH1Ka ca Ba3oBarajlHoM CYHKOMOM Kojuma je y Mejcmejkep
ueHTpy KnuHnukor uentpa Cpbuje y beorpagy og HoBembpa
2003. roguHe po jyHa 2014. roguHe yrpaheH TpajHu aHTopaau-
KagHu nejcmejkep. [lnjarHo3a je noctaB/beHa Ha OCHOBY pe3yJi-
TaTa head-up tilt Tecta. YKibyueHu cy 60necH1LM ca AnjarHO30M
KapavOVHXMOMTOPHOT 1 KOMOVHOBAHOT TvMa 6onecTu.
Pesyntatu [poceyHa cTapocT 6onecHvika 6una je 48,1 + 11,1
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roaviHa, a 18 (65,0%) 6onecHuka je 6uno mywkor nona. Mpo-
ceyaH nepwuog npaherba n3HocKo je 5,9 + 3,0 roguHa. Kog 10
(33,3%) 6onecHvKa Hajnpe je yrpaheH nmnnaHTabuntHu loop
pekopaep. Kog 20 (66,7%) 6onecHuKa NocTaB/beHa je Auja-
rHO3a KapAnouHXMOUTOPHOT, a Kog 10 (33,3%) KombuHoBaHOT
Tna 6onectn. Y nepriogy npaheta 11 (36,7%) 6onecHuka je
1Marno cHkony. Koprctehu Myntvnny norucTuyKy perpecuoHy
aHanu3y, nokasasnm cMo Aa ce CMHKOMa HaKoH yrpage nejcmej-
Kepa yelwhe jaBrbana Ko 60necHNKa ca KOMOUHOBAHUM TUMOM
6onectn (p = 0,018). PernctpoBaHe cy aBe (6,7%) nepunpotie-
JypaJiHe XMpypLLKe KoMnavKaLumje.

3akyuak ejcmejkep Tepanuja je 6e36eaHa MeToaa neyetba
60necHVKa ca Ba3oBarajHOM CYHKOMOM, Yuja edmKacHOCT
Mo>Ke 61T yHanpeheHa puroposHom cenekuujom 6onecHuKa.
[MoKasanu cmo fja ce HaKoH yrpafe nejcmejkepa CMMATOMMU
CTaTMCTUYKM Yelwhe jaBrbajy Kog 6o5iecHrKa ca KOMOMHOBAHM
TUMOM Ba3oBaranaHe CUHKoMe.

KmbyuHe peun: Ba3oBarasiHa CYHKOMa; NejcMejkep Tepanyja;
head-up tilt Tect
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