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Abstract

Background: Due to the recent rapid increase in the number of patients implanted with pacemakers, cardioverter-defibrillators
(ICD), and cardiac resynchronisation therapy devices (CRT), conventional monitoring at specialist clinics is becoming increas-
ingly difficult. The development of technology has enabled remote device monitoring with the use of teletransmission systems.

Aim: To assess the effectiveness of transmission and the possibility of using telemetric data for further clinical management of
patients with heart failure (HF) treated with CRT-D.

Methods: The analysis included 305 consecutive patients with chronic HE, New York Heart Association functional classes
[I-1V, treated with the use of CRT-D by Biotronik or Medtronic in the years 2006-2012. The patients received transmitters,
enabling the remote monitoring of the implanted device from the patients’ houses. Scheduled reports were automatically
sent every month. The triggers for pre-specified emergency alert transmissions were as follows: ventricular tachycardia (VT)
or ventricular fibrillation (VF) episodes, CRT-D intervention, ventricular extrasystoles > 110/h, any episode of atrial fibrillation
(AF), atrial flutter (AFL) or supraventricular tachycardia, mean heart rate (HR) during, mean 24-h HR, CRT pacing < 95%,
Elective Replacement Indicator, or End Of Service and device malfunction. The all-cause mortality of the study population
has been assessed at the end of the follow-up period (mean of 20.5 months).

Results: Devices manufactured by Biotronik were provided to 71% of the study population, while 29% received devices by
Medtronic. In 97.3% of cases, the monitors were wireless, fully automatic, and capable of immediate data transmission whenever
a pre-specified alert notification was fulfilled. The analysis of long-term outcomes revealed that all-cause mortality of the whole
study population was 13%. The effectiveness of report transmission was 98%. During follow-up a total of 31,198 transmis-
sions were received and analysed, which constituted, on average, 4.9 transmissions per patient per month. Among analyses,
30% were reports generated by scheduled remote follow-ups, and 70% were caused by unscheduled device alerts. Correct
functioning of the system was confirmed; the quality of the received data was 100%. In 63.9% of patients, decisions based
on the information obtained from telemonitoring reports were made to modify the therapy, refer the patients to cardiology
or electrophysiology clinics, or hospitalise them urgently. The most common medical reaction was device reprogramming
(46.8%). Pharmacotherapy was modified in 33.7% of patients: beta-blocker dose increase (25.9%), anticoagulant treatment
inclusion (15.7%), amiodarone inclusion (1.9%), or digoxin inclusion (4.5%). The remaining medical responses were referring
patients for atrioventricular junction ablation (8.1%), VT ablation (2.9%), or AF/AFI ablation (1.6%).

Conclusions: Remote monitoring of implantable devices is feasible, safe, and effective in supervising patients with CRT-D
devices. Daily-based remote monitoring of a large population of HF patients allows continuous “triage” of high-risk patients
and selection of individuals who require urgent intervention.
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INTRODUCTION
Due to the recent rapid increase in the number of patients
implanted with pacemakers, cardioverter-defibrillators
(ICD), and cardiac resynchronisation therapy devices (CRT),
conventional monitoring at specialist clinics is becoming in-
creasingly difficult. This constitutes an enormous challenge for
outpatient monitoring systems for individuals with implanted
devices. The expert consensus statements from 2008 and
2015 on the management of patients with implantable de-
vices recommend relatively frequent follow-up visits in such
cases. The follow-up visits of patients with high-energy devices
(CRT-D or ICD) should be more frequent than of those with
conventional pacemakers. All implanted devices should be
checked within 72 h after implantation and during the subse-
quent period of 2-12 weeks in a conventional manner. After
that time, the long-term management of patients with ICD
or CRT-D should include follow-up visits every 3—6 months,
and at signs of battery depletion, every 1-3 months [1, 2].
In 2009, the number of cardiac pacemakers implanted per
1 million Europeans was 920, ICD — 144, and CRT—106. In
2014 this number increased and amounted to 944, 183, and
160 devices, respectively [3, 4]. This is the reason why telem-
onitoring has become increasingly popular in recent years. The
development of technology enabled remote device monitor-
ing with the use of teletransmission systems. The transmitter
that the patient receives during implantation sends data to the
central servers of individual companies using GSM or landline
transmission. The data are then processed and made available
to authorised and trained medical staff. The development of
new technologies enables the tracking of very important data
provided by the device, including the percentage of atrial, ven-
tricular, and biventricular pacing, temporary and mean heart
rate (HR) values, mean patients’ activity, arrhythmic episodes,
and cardioverter-defibrillator interventions. Moreover, it also
continuously provides important parameters concerning the
correct functioning of the device itself. Appropriate use of
these data may significantly facilitate the care of patients with
severe chronic heart failure (HF) and help identify high-risk
patients requiring closer monitoring. The current guidelines
of the European Society of Cardiology concerning cardiac
pacing and resynchronisation therapy recommend the use
of remote device monitoring to ensure earlier detection of
clinical complications and technical problems in class lla [5].
In 2014, the results of the IN-TIME study were published [6].
The study group was composed of 333 patients with ICD
or CRT supervised with the use of Home Monitoring by
Biotronik, while the control group included 331 patients
with ICD and CRT supervised in a classic fashion. This was
the first trial that showed a substantial mortality reduction of
remotely monitored vs. non-monitored patients (mortality
rates of 3.4% vs. 8.75%, respectively, p = 0.004). However,
of note is that the IN-TIME trial did not demonstrate any
difference in HF hospitalisations between the study groups
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(44% vs. 47%, respectively, p = 0.38), nor did it explain the
reasons for mortality reduction in the monitored group. It has
been suggested that close, everyday monitoring of different
device parameters, early detection of atrial and ventricular
arrhythmias, and episodes of suboptimal biventricular pacing
as well as generally better patient compliance are potential
reasons for better outcomes in monitored patients. These and
other recently published data indicate that device remote
monitoring may significantly improve the care of patients with
HF. In our study, we made an attempt to assess the efficacy of
telemetric transmissions and the usefulness of such acquired
data in further clinical management of CRT recipients.

METHODS
Patient selection

The analysis included 305 consecutive patients with chronic

HF New York Heart Association (NYHA) functional classes

[I-1V, treated with the use of cardiac resynchronisation

therapy (CRT-D) by Biotronik or Medtronic in the years 2006—

—2012. Patients were referred for CRT-D device implantation

on the basis of the European Society of Cardiology guidelines

applicable at that time.
The study inclusion criteria were as follows:

— age over 18 years;

— informed consent to the procedure and the telemonitor-
ing of the implanted device;

— symptomatic, systolic HF in NYHA functional classes
[I-IV despite optimal pharmacotherapy within previous
three months;

— prolonged QRS complexes > 120 ms in standard elec-
trocardiography (ECC) before the implantation of the
resynchronisation system;

— reduced left ventricular ejection fraction < 35%;

— life expectancy of over one year.

Management scheme

In patients implanted with CRT-D, telemonitoring of the
device was implemented between the second and the fourth
day after the implantation (before hospital discharge). The
patients received Biotronik or Medtronic transmitters, enabling
remote monitoring of the implanted device from the patients’
houses. All patients were instructed in the working principles
of the telemonitoring device and received training concern-
ing its operation. The data from the device’s memory were
transmitted to data collection centres of individual companies
through the telecommunications network as routine follow-ups
or when initiated by alerts generated by the device. After pro-
cessing, the data were made available to medical staff from
the centre that performed the implantation. The data acquired
through the company’s website were analysed daily by trained
medical and nursing personnel of an electrophysiology lab. The
delay from the reception of a report to its analysis was 24 h on
working days and up to 72 h during holidays.
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Devices manufactured by Biotronik were provided for
71% of the study population, while 29% received devices by
Medtronic. In 97.3% of cases, the monitors were wireless, fully
automatic, and capable of immediate data transmission when-
ever a pre-specified alert notification was fulfilled. Scheduled
reports were automatically sent every month. The triggers for
pre-specified emergency alert transmissions were as follows:
— detection of ventricular tachycardia (VT) or ventricular

fibrillation episodes;

— CRT-D intervention (both low and high voltage ones);

— episode of ventricular arrhythmia with two or more high-
voltage interventions;

— unsuccessful max. high voltage therapy;

— ventricular extrasystoles > 110/h;

— any episode of atrial fibrillation (AF), atrial flutter (AFL),
or supraventricular tachycardia;

— mean HR during AF > 130/min lasting > 10% of 24 h;

— mean 24-h HR > 100/min;

— mean 24-h HR at rest > 80/min;

— CRT pacing < 95%;

— Elective Replacement Indicator (ERI) of End Of Service
(EOS);

— device malfunction (device and lead integrity disorders,
i.e. right ventricle lead impedance or sensing out of range,
electrode noises, etc.).

Device alerts initiating transmission were divided into
alerts resulting from device functioning irregularities (e.g.
T-wave oversensing) and alerts caused by clinical abnormali-
ties (e.g. episodes of CRT pacing < 95% or the occurrence
of ventricular or supraventricular arrhythmia).

The all-cause mortality of the study population was as-
sessed at the end of the follow-up period (mean 20.5 months).

Statistical analysis
The values of continuous variables are presented as arithmetic
means = standard deviation (SD), while the values of quali-
tative variables are shown as numbers of cases and percent-
ages. All statistical calculations were performed with the use
of Statistica 6.0 software (Stat Soft, Tulsa, USA).

RESULTS
Characteristics of the study population
Men constituted 76% of the study population; the mean age
was over 62 years. In 79% of patients, CRT-D devices were
implanted as primary prevention of sudden cardiac death.
Ischaemic aetiology of HF was found in 57.1% of patients;
the average NYHA class was 2.75. In the analysed population,
over 45% of patients experienced a myocardial infarction,
10.2% had stroke, over 28% underwent cardiac surgery, and
42.1% had glucose abnormalities. Initially, 40% of the patients
suffered from AF (20% paroxysmal, 20% persistent). The
characteristics of the study population are shown in Table 1.

Table 1. Characteristics of the study population

Male 232 (76%)
Age [years] 62.6
Mean NYHA class 2.75
Primary prevention of SCD 241 (79%)
Secondary prevention of SCD 64 (21%)
Ischaemic aetiology 174 (57.1%)
Non-ischaemic aetiology 131 (42.9%)
History of myocardial infarction 139 (45.5%)

Stroke 31 (10.2%)
125 (40.9%)
49 (16.1%)
37 (12.1%)

113 (37%)

Previous PCl
Previous CABG
Previous non-CABG cardiac surgery

Previously implanted pacemaker

Diabetes 110 (36.1%)
Impaired fasting glucose 15 (5%)
Impaired glucose tolerance 3(1%)
Paroxysmal AF 61 (20%)
Persistent AF 61 (20%)
Paroxysmal AFL 15 (5%)

Data are presented as number and percentage (in brackets); NYHA —
New York Heart Association; SCD — sudden cardiac death; PCl —
percutaneous coronary intervention; CABG — coronary artery bypass
grafting; AF — atrial fibrillation; AFL — atrial flutter

Table 2. Characteristics of the study population — echocardio-
graphic data

LVEF [%] 26.8 8.7
LVEDD [mm] 67 =10
LVESD [mm] 549 +11.3

98 (32.1%)
40 (13.1%)

Moderate mitral regurgitation

Severe mitral regurgitation

Data are presented as mean = standard deviation or numbers and
percentage (in brackets); LVEF — left ventricular ejection fraction;
LVEDD — left ventricular end-diastolic diameter; LVESD — left
ventricular end-systolic diameter

Analysis of the echocardiographic data revealed signifi-
cant advancement of HF in the study population. The mean
ejection fraction was 26.8%; the left ventricular diastolic
dimension was 67 mm. Over 45% of patients had at least mod-
erate mitral regurgitation. Detailed data are shown in Table 2.

Assessment of the effectiveness of data
transmission with the use of telemonitoring
The effectiveness of report transmission among all analysed
patients was very high and amounted to 98%. In six cases
(four — patients’ non compliant — transmitters were switched
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B schedule follow-up
[ ] Unschedule follow-up

Figure 1. Types of daily analysed data

off, two — problems with connecting to a telephone line),
the problems with transmission were solved by company
technicians visiting the patients. During follow-up a total of
31,198 transmissions were received and analysed (average
50 reports a day), which constituted a mean of 4.9 transmis-
sions per patient per month. Among these daily analyses,
30% were reports generated by the previously scheduled
transmissions, while 70% were caused by unscheduled device
alerts (Fig. 1).

The most common unscheduled alert transmissions were
as follows: low percentage of CRT pacing < 95% (63%),
episodes of VT (20.6%), and the first time diagnosis of AF
(15.7%) (Table 3).

Assessment of the influence of telemonitoring data
on further therapy

In 63.9% of patients, decisions based on the information

obtained from telemonitoring reports were made to modify

the therapy, refer the patients to cardiology or electrophysi-

ology clinics, or hospitalise them urgently. The undertaken

therapeutic activities included:

— optimisation of pharmacotherapy (beta-blocker uptitration,
digoxin, amiodarone, or vitamin K antagonist introduction)

— qualification for atrioventricular node, VT, or AF ablation;

— CRT-D reprogramming;

— referral to the emergency room.

The most common medical reaction was device re-
programming (46.8%); the causes included, among others,
inadequate or unnecessary ICD interventions, low percent-
age of CRT pacing < 95%, and chronic atrial arrhythmia.
Pharmacotherapy was modified in 33.7% of patients; the
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Table 3. The most common device alerts

Device alert No. of patients (%)
CRT pacing < 95% 192 (63%)
VT episodes 63 (20.6%)
VF episodes 13 (4.3%)
AF de novo 48 (15.7%)
VES > 110/h 13 (4.3%)

CRT — cardiac resynchronisation therapy; VT — ventricular tachycardia;
VF — ventricular fibrillation; AF — atrial fibrillation; VES — ventricular
extrasystoles

Table 4. Types of medical interventions in the study population

Medical intervention No. of patients (%)

Any medical intervention 195 (63.9%)
Any pharmacotherapy modification 103 (33.7%)
Beta-blocker uptitration 79 (25.9%)
Digoxin introduction 14 (4.5%)
Amiodarone introduction 6 (1.9%)
Vitamin K antagonist introduction 48 (15.7%)
Qualification for AV node ablation 25 (8.1%)
Qualification for VT ablation 9(2.9%)
Qualification for AF/AFL ablation 5(1.6%)
Device reprogramming 143 (46.8%)
Referral to the emergency room 3(1.0%)

AV — atrio-ventricular; VT — ventricular tachycardia; AF/AFL — atrial
fibrillation/atrial flutter

Table 5. Number of interventions triggered by remote monito-
ring transmissions

No. of interventions No. of patients (%)
110 (36.1%)
117 (38.4%)

42 (13.8%)

No intervention
1 intervention

2 interventions

3 interventions 22 (7.2%)
4 interventions 7 (2.3%)
> 5 interventions 7 (2.3%)

most common modifications were beta-blocker dose increase
(25.9%) and anticoagulant treatment introduction due to the
first time diagnosis of AF (15.7%). The remaining medical re-
sponses included referring patients for atrioventricular junction
ablation (8.1%) due to low percentage of CRT pacing despite
optimal pharmacotherapy in patients with AF, VT ablation
(2.9%), or AFL/AF ablation in the case of paroxysmal forms
of these arrhythmias (1.6%). Table 4 shows the distribution
of medical reactions in the study population.
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Among all patients requiring medical interventions, the
majority of them required only one intervention during their
follow-up time (38.4%). Detailed data are presented in Table 5.

The analysis of long-term outcomes revealed that the
all-cause mortality of the whole study population was 13%
during a mean follow-up period of 20.5 months (Table 5).

The comparative analysis of data received both remotely
and traditionally (through manual device interrogation) led to
a final confirmation of the correct functioning of the telemetric
system. In all cases of successfully transmitted reports, the
quality of the received data was equal to the data acquired
through device interrogation during routine follow-up visits
at the clinic.

DISCUSSION
The main finding of this study is that daily based remote
monitoring of CRT-D devices is feasible, safe, and easy to use
in a population of consecutive HF patients. The success rate
of transmitted data in our study was 98% and the quality of
obtained information was equal to data traditionally elicited
during interrogation of the devices.

Secondly, we have shown that as many as 70% of the
31,198 tele-transmissions were urgent and unscheduled,
most of which (nearly 2/3 of cases) were transient episodes
of low biventricular pacing, reflecting the key issue of proper
functioning of the device, response to CRT and long-term out-
comes.

Third, we have shown that 1/3 of patients needed no
intervention during the whole follow-up period, while sur-
prisingly another 1/3 required only one intervention, and in
nearly 50% of those cases it was a device reprogramming only.

Therefore, the major advantage of day by day remote
monitoring of a large population of HF patients seems to be
a continuous “triage” of high-risk patients and selection of
individuals who require urgent intervention.

Assessment of the effectiveness of data
transmission with the use of telemonitoring
The present study revealed that the telemonitoring of implant-
able devices manufactured by Medtronic and Biotronik is
highly effective. These systems are reliable and safe. Within
the analysed population, successful transmission of the data
required for remote CRT device monitoring was achieved in
as many as 299 (98%) patients. In six cases, the problems with
transmission were solved by company employees visiting the
patients. The high effectiveness was most likely influenced
by the fact that the majority of devices transmitted the data
automatically, i.e. without the participation of the patient. In
order to achieve successful transmission, the patient was re-
quired to switch the device on and remain within its range for
a sufficient amount of time once per day. The data available in
the literature corroborate the good results of the functioning of
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teletransmission systems achieved in this study. Rakkinainen et
al. [7] demonstrated 90% transmission effectiveness in patients
with implanted ICDs during a nine-month follow-up. All prob-
lematic transmissions took place during a test transmission,
and the majority of issues were solved without the necessity to
replace the transmitter (10 out of 12 cases); in two cases, the
monitor had to be replaced due to problems with connecting
it to a telephone line. Moreover, the cited work confirmed the
ease of use of the monitor by the patient, with 80% of these
patients performing the transmission themselves. The doctors
performing transmission analyses also considered the system
(over 97% of transmissions) to be user-friendly and easy to
use. Similarly, Heidbiichel et al. [8] demonstrated a 99.5%
success rate in identifying device-associated problems and
medical events with the use of teletransmission in patients
with CRT or ICD devices.

The majority of daily reports in our study were unsched-
uled. Out of all daily transmissions, 70% were associated
with alerts generated by the devices. These included both
arrhythmic events (such as AF or ventricular arrhythmias) and
the daily-updated parameters, which helped to predict or
confirm the worsening of HF. The latter included reductions
of CRT pacing percentages, increases in the daily number
of ventricular extrasystoles, the mean HR, or decreases in
the activity of the patient. The number of transmissions
per patient per month was 4.9. Lazarus [9] demonstrated
that, among 445 patients with CRT, during a follow-up of
7.2 = 4.9 months, the number of transmissions was 2.1. This
may stem from the differences in the programming of device
alerts in the cited study, e.g. registration of AF episodes last-
ing over 2.5 h, while the presented work registered shorter
episodes, lasting 30 min or less. According to the data in the
available literature, even short AF episodes increase the risk
of thromboembolism in patients with risk factors. This points
to the necessity of monitoring even several-minute-long epi-
sodes of such arrhythmias [10-12]. Similarly, different alert
thresholds for the percentage of CRT (90% in the study by
Lazarus vs. 95% in our study) could have resulted in a lower
number of reports. According to the applicable guidelines
[5], attempts should be made to achieve CRT pacing close to
100%. The currently available monitoring systems enable the
programming of alerts for decreases in pacing percentage to
levels not higher than 95%. It seems that this setting of the
alert threshold is justified and correct in the management of
patients with HF and implanted CRT-D devices.

The present work demonstrated that the quality of the
successfully transmitted data was 100%. The information
acquired through remote transmission was identical to the
information obtained during follow-up visits at the clinic.
The above data and the data found in the literature confirm
the high effectiveness of the acquired device parameters and
clinical information updated on a daily basis.
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Assessment of the influence of telemonitoring data
on further therapy

As part of the study, an attempt was made to assess the data
acquired through teletransmissons from CRT devices and ana-
lyse their capabilities and influence on patient management. It
was shown that as many as 63.9% of patients required at least
one additional medical intervention apart from their routine
follow-up visits at the cardiology clinic; the majority of those
patients required a single intervention only (38.4%). The most
common intervention was device reprogramming (46.8%),
followed by pharmacotherapy modification, which included
increasing the doses of beta-blockers and the introduction of
digoxin, amiodarone, or antithrombotic drugs. Patients most
frequently required uptitration of beta-blockers, e.g. due to
the increased burden of supraventricular or ventricular ar-
rhythmia, which often resulted in a decrease in the percent-
age of CRT pacing. The daily updated data concerning the
average ventricular rhythm during sinus rhythm or AF could
result in contacting the patient in order to increase the dose
of beta-blockers. The RAPID-RF observational study [13],
encompassing 863 patients with implanted CRT devices and
supervised with the use of remote monitoring, assessed the
types and frequency of alerts requiring medical interven-
tions. The analysed reports included changes in patient body
mass, alerts caused by device malfunctions, HF, as well as
ventricular and supraventricular arrhythmias. It was dem-
onstrated that at least one type of alert occurred in 75% of
patients from the studied group. The majority of these alerts
concerned changes in body mass (86.9%). In 34% of patients,
the alerts were not associated with body mass measurements;
45% of these patients required a single intervention. The lower
number of interventions in the cited study in comparison to
our population may be associated with its shorter follow-up
period. Moreover, only 15% of the patients in the RAPID-RF
study were initially diagnosed with AF or AFL. In our study, the
interventions associated with the monitoring of patients with
supraventricular arrhythmias constituted a significant portion
of all interventions. Even though the influence of telemonitor-
ing on the frequency of conventional visits at the clinic was
not analysed, the obtained data suggest that the number of
unscheduled visits increased in the studied population. All
patients requiring, for example, device reprogramming and
some patients requiring pharmacotherapy modification had
to pay additional visits to the clinic, which would not have
taken place if they had not been called and summoned by
the telemonitoring staff. These data are in accordance with
the TRUST study [14], in which the number of unscheduled
visits was statistically significantly higher in remotely monitored
patients during a 12-month follow-up.

On the basis of the conducted analysis, it may be con-
cluded that the telemonitoring of implantable devices is
useful for the supervision of patients with advanced HF and
implanted CRT. It provides useful data, which may indicate
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the progression of HF, intensification of arrhythmia, both ven-
tricular and supraventricular, or the proper functioning of the
implanted system, enabling the selection of patients requiring
closer supervision and more frequent visits.

CONCLUSIONS

Our study demonstrates that remote monitoring of implant-
able devices is feasible, safe, and effective in supervising pa-
tients with CRT-D devices. Continuous, day by day monitoring
of CRT-D devices results in as many as 70% of unscheduled
transmissions, most of which are associated with daily varia-
tions of crucial CRT parameters. Nearly 2/3 of patients need
at least one intervention during follow-up period; however, in
1/3 of them only one intervention is required (reprogramming
of the device in almost 50% of cases). Daily-based remote
monitoring of a large population of HF patients allows continu-
ous “triage” of high-risk patients and selection of individuals
who require urgent intervention.
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Codzienna, telemetryczna opieka
nad pacjentami z implantowanym
rozrusznikiem resynchronizujacym:
pierwsze polskie doswiadczenia
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Jacek Kowalczyk, Patrycja Pruszkowska, Stawomir Pluta, Adam Sokal, Zbigniew Kalarus
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Streszczenie

Wstep: W opiece nad chorymi z niewydolnoscia serca (HF) i wszczepionym uktadem stymulujacym jednym z najwazniejszych
elementéw jest stata kontrola funkgji urzadzenia, czesta ocena stanu klinicznego pacjenta oraz dostosowanie terapii indywi-
dualnie do poszczegélnych chorych. W zwiazku z szybko rosnaca w ostatnich latach liczba pacjentéw z kardiostymulatorami,
kardiowerterami-defibrylatorami (ICD) i rozrusznikami resynchronizujacymi (CRT) coraz trudniejsza staje sie konwencjonalna
kontrola w ramach poradni specjalistycznych. Dlatego tez coraz wiekszym zainteresowaniem cieszy sie telemonitoring. Dzieki
rozwojowi technologii mozliwe stafo sie zdalne, codzienne monitorowanie urzadzen przy uzyciu systeméw do teletransmisji.

Cel: Celem pracy byta ocena skutecznosci transmisji i mozliwosci wykorzystania pozyskanych droga telemetryczng danych
w dalszym postepowaniu klinicznym u pacjentéw z HF i wszczepionym CRT-D.

Metody: Analiza objeto 305 kolejnych chorych z przewlekta HE w I1-1V klasie czynnosciowej wg New York Heart Association
(NYHA), leczonych z zastosowaniem CRT-D firmy Biotronik lub Medtronic w latach 2006-2012. U chorych po implantacji
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CRT-D w 2.—4. dniu po zabiegu wdrazano telemonitoring wszczepionego urzadzenia. Rutynowe raporty byty wysytane au-
tomatycznie co miesiac. Alarmy urzadzenia powodujace wysyfanie raportu nieplanowego zdefiniowano jako: wystapienie
epizodu czestoskurczu komorowego i migotania komér, interwencje CRT-D, epizody arytmii nadkomorowych, spadek odsetka
stymulacji CRT < 95%, Srednia liczba ekstrasystolii komorowej > 110 na godzine, Sredni rytm komér, Sredni i maksymalny rytm
komér podczas migotania przedsionkéw (AF), alarmy Elective Replacement Indicator (ERI) i End of Servce (EOS) oraz inne nie-
prawidtowosci dziafania systemu. Smiertelnos¢ catkowita analizowanej populacji oceniono po zakoriczeniu okresu obserwacji.

Wyniki: Dane dotyczace wszczepionego urzadzenia uzyskano z jednoosrodkowego, prospektywnego rejestru. Sposréd badanej
populacji 71% os6b otrzymafo urzadzenia firmy Biotronik, a 29% pacjentéw — firmy Medtronic; 97,3% urzadzei byto w petni
automatyczne. Smiertelnos¢ catkowita badanej populacji w okresie obserwaciji (§rednio 20,5 miesigca) wyniosta 13%. Grupa
badana sktadata sie w 76% z mezczyzn, Sredni wiek wynosit 62,6 roku. W ramach prewencji pierwotnej nagtego zgonu ser-
cowego CRT-D implantowano 79% chorym. Etiologie niedokrwienna HF stwierdzono u 57,1% oséb, a srednia wartos¢ NYHA
wynosita 2,75. Wéréd wszystkich analizowanych pacjentéw skutecznos¢ wysytania raportéw byta bardzo wysoka i wynosita 98%.
W okresie obserwacji otrzymano i przeanalizowano 31 198 raportéw. Codziennej analizie podlegafo Srednio 50 raportéw, co
stanowi Srednio 4,9 transmisji na pacjenta na miesigc. W5réd tych codziennych analiz 30% byfo raportami wygenerowanymi
wg zaplanowanego wczesniej kalendarza zdalnych kontroli, a 70% spowodowanymi alarmem urzadzenia. Wykazano réwniez
prawidfowe dziatanie systemu. W przypadku skutecznego wystania raportu jakos¢ otrzymanych danych wynosita 100%, tzn.
dane otrzymanie poprzez teletransmisje byly tozsame z otrzymanymi w trakcie interrogacji urzadzenia podczas rutynowej
kontroli w poradni przyklinicznej. U 63,9% os6b na podstawie informacji uzyskanych z raportéw telemonitoringu podejmo-
wano decyzje o koniecznosci modyfikacji terapii, skierowania chorego do poradni kardiologicznej, elektrofizjoloficznej lub
do pilnej hospitalizacji. Najczestsza reakcja medyczna byta koniecznos¢ przeprogramowana urzadzenia (46,8%). Modyfikacja
farmakoterapii obejmowata 33,7% pacjentéw, na ktére sktadato sie zwiekszenie dawki leku beta-adrenolitycznego (25,9%),
wiaczenie leczenia przeciwkrzepliwego z powodu stwierdzenia de novo AF (15,7%), wiaczenie digoksyny (4,5%) i amiodaronu
(1,9%). Pozostate reakcje obejmowaty skierowanie chorych na ablacje facza przedsionkowo-komorowego (8,1%) z powodu
niskiego odsetka stymulacji CRT mimo optymalnej farmakoterapii u os6b z utrwalonym AF, ablacji czestoskurczu komorowego
(2,9%) czy ablacji migotania i trzepotania przedsionkéw w postaciach napadowych tych arytmii (1,6%). Sposréd pacjentéw
wymagajacych interwencji lekarskiej najwieksza liczba chorych wymagata 1 interwencji w okresie obserwacji (38,4%).
Whioski: W pracy wykazano, ze zdalny monitoring urzadzei wszczepialnych jest bezpieczna, efektywna i skuteczng metoda
kontroli nad pacjentami z wszczepionym CRT-D. Zastosowanie zdalnego monitorowania chorych z objawowa HF leczonych
za pomoca CRT-D umozliwia wczesne wykrywanie nieprawidtowosci technicznych i skuteczne kontrolowanie istotnych pa-
rametréw klinicznych, co pozwala na optymalizacje i wdrazanie adekwatnych terapii. Codzienne monitorowanie duzej grupy
chorych z HF pozwala na wyselekcjonowanie pacjentéw wysokiego ryzyka, wymagajacych pilnej interwencji.
Stowa kluczowe: telemonitoring, terapia resynchronizujaca, niewydolnos¢ serca

Kardiol Pol 2016; 74, 8: 741-748

748 www.kardiologiapolska.pl



