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PE3IOME, ABSTRACT

Telemedical services in Poland are continuously developing, especially in interventional cardiology. ECG
teletransmission has already been proved to be effective in the management of patients with acute coronary
syndrome. In this article we review the Polish experience at the implementation of ECG teletransmission in
this particular field and the development of necessary infrastructure. In Poland there are two major providers
of 12-led ECG transmission capable defibrillators and receiving stations. Presently Poland reached satisfac-
tory saturation of cath labs. The majority of territory is covered by one of two emergency ECG transmission
systems which are still expanding. However, there are two obstacles for further development. The first one is
lack of uniform standards of ECG transmission, which allows incompatibility of the two systems. The second
one is lack on direct coverage of telemedical procedures from the National Health Fund. Therefore, to make
emergency ECG transmission reimbursed, studies or registries proving its cost-effectiveness are still re-
quired (Ukr.z.telemed.med.telemat.-2010.-Vol.8,Nel.-P.55-60).
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BHEOPEHVME TEJIE-OKI HA 3TAME JOMOCMUTANIBHOM MOMOLLM MALUMEHTAM C OCTPbIM
KOPOHAPHbLIM CUHOPOMOM (OKC) — MOJIbCKW OMbIT

'Bapuwasckuti MmeduuuHekull yHusepcumem, “MHcmumym ncuxuampuu u Hesporoauu, *Medtronic Poland,
Bapuwasa, Nonbwa

TenemeguumnHckme cny6bl B [Nonblle MHTEHCMBHO Pa3BMBatOTCs, 0COBEHHO B cdhepe MHTEPBEHLIMOHHOM
kapavororun. Tene-OKIM — yxe OoKa3aHHbIA METO4 B OpraHM3aumu npouecca feyeHus nauneHToB C
OCTpbIM KOPOHapHbIM CUHAPOMOM. B lMonblue cyliecTBYHOT ABa OCHOBHLIX MpoBangepa 12-kaHanbHbIX
kapauvorpacdoB, AednbpunnaTopoB U NPUEMHbIX CTaHUMA. BOMbLUMHCTBO TEPPUTOPUKN CTPaHbl MOKPLITO
OaHHbIMM CepBUCaMK, KOTOPblE MPOOOIKAOT PacLUMpATLCS, OOHAKO ecTb ABa npensatcTeus. [Mepeoe —
HegocTaTok dpopmanbHbix ctaHgapToB nepegaum OKIT M HecoBMeCTMMOCTb ABYX cuctem. Bropoe —
OTCYTCTBME NPAMOro hMHaHCMPOBaHUS TENeMeanUMHCKUX npolenyp u3 HaumoHansHoro ooHaa 340poBbSi.
Mo-npexxHeMy TPeOylT M3yYeHUs IKOHOMUYECKME U opraHm3aumoHHble acnektbl Tene-OKIm (Ykp.xkypHan
TenemeauumHel U meg.tenematnkn.-2010.-T.8,Nel.-C.55-60).
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BMPOBAIXEHHSA TENE-EKI HA ETAMNI JOMOCMITANIbHOI JOMOMOI MNALIEHTAM 3 FOCTPUM
KOPOHAPHMM CMHOPOMOM (FKC) - MONbCLKM OCBIA

! Bapuascekuii MeduyHull yHisepcumem, 2lHemumym ncuxiampii i Hesposoaii, *Medtronic Poland,
Bapuwasea, Nonbwa

TenemeguuHi cnyx6u B NornbLLj iIHTEHCMBHO PO3BUBAOTLCS, OCOBNMBO B chepi iIHTEPBEHLINHOI Kapaionorii.
Tene-EKIN — yxe goBegeHui meToq B OpraHidauiji npouecy niKkyBaHHSA MauieHTiB 3 rOCTPMM KOPOHapPHUM
cuHapomMoM. Y Monblui icHYH0Tb ABa OCHOBHMX NpoBanaepy 12-kaHanbHuX Kapaiorpadis, AedibpunsaTopis i
npuAManinx ctaHuin. binbLwicTb TepuTOopii KpaiHW NOKPUTO AaHUMK cepsicamu, Ski NPOLOBXKYHOTb PO3LUK-
proBaTucs, ogHak € Asi nepewkoaun. [Nepwa - Heponik dopmanbHUX craHgapTis nepepadi EKT i
HecyMiCHICTb ABOX cuctem. [lpyra - BigCyTHICTb NpsMOro (piHaHCYBaHHSA TenemeaudHux npoueayp 3
HaujoHanbHoro choHdy 3A0poB'a. AK i paHile BUMararoTb BUBYEHHSI €KOHOMIYHI 1 opraHisauiiHi acnektu
Tene-EKI™ (Ykp.xypHan TenemeguunHun Ta mea.tenematikun.-2010.-T.8,Nel.-C.55-60).
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Telemedical services in Poland are con- | relatively slow due to certain obstacles, regard-

tinuously developing. However, the progress is | ing economic and formal issues, as well as



mentality of medical staff and decision makers.
One of the most successful areas is telecardiol-
ogy in patients suffering from acute coronary
syndrome (ACS), i.e. unstable angina and myo-
cardial infarction, that are qualified for interven-
tional procedures.

Myocardial infarction remains one of the
leading causes of death worldwide. It is esti-
mated that annually more than 3 million people
experience an acute ST-elevation myocardial
infarction (STEMI), and more than 4 million
have a non-ST-elevation myocardial infarction
(NSTEMI). Therefore, in recent decades the
management of these patients became one of
the most important health challenges. Interna-
tional guidelines have been systematically pub-
lished by the European Society of Cardiology
(ESC), and American Heart Association and
American College of Cardiology (AHA/ACC)
since year 2000.

In ACS, especially STEMI, the first choice
treatment is Percutaneous Coronary Interven-
tion (PCI) with stent implantation. The delay be-
tween onset of symptoms and the procedure
should be minimal, and the time from the first
contact with medical staff to introduction of the
catheter in cath lab should not exceed 90 min. It
is advised, that to achieve optimal management
of STEMI patients pre-hospital care and Inten-
sive Cardiac Care Unit (ICCUs) should be or-
ganized in regional networks using a common
protocol [1].

According to current guidelines, all emer-
gency ambulances and helicopters should be
equipped with 12-lead ECG recorders, which
unfortunately is difficult to achieve in everyday
practice. The recording of an ECG prior to hos-
pital admission can greatly accelerate in-
hospital management and increase the prob-
ability of successful reperfusion therapy. There-
fore, ambulance staff should be able to record
an ECG for diagnostic purposes and either in-
terpret it or transmit it so that it can be reviewed
by experienced staff in an ICCU or elsewhere
[2].

Ambulances should be able to reach the
great majority of chest pain patients within 15
min from the call, but subsequent chain of life
depends on a swift and correct diagnosis. As
mentioned before, the decision about direct
transfer to a facility with cath lab should be
based on symptoms and 12-lead ECG interpre-
tation. However, not all ambulances have a
trained physician on board, and the general
trend is to minimize the number of physician-
manned ambulances. Therefore, implementa-
tion of telemedical solutions seems to be the

most obvious choice. After reaching the patient
emergency team makes clinical assessment. If
ACS is suspected, 12-ECG is performed and
instantly transmitted to an experienced inter-
ventional cardiologist on duty. Integrated medi-
cal device does it automatically and guarantees
security and reliability of the transmission. The
cardiologist makes voice contact with the emer-
gency team to ask additional questions if nec-
essary. Then he makes a decision about pa-
tient’s eligibility for PCI and helps with supervis-
ing transportation. Positive qualification for PCI
results in direct transfer to a cath lab, without
delays for confirmatory diagnosis at the Emer-
gency Department of the nearest local hospital
or even a hospital with a cath lab. Moreover,
the cath lab team has enough time to cancel
elective PCIs and prepare for the upcoming in-
tervention Additional benefit is that the emer-
gency team leader, if he is a physician, may
develop own skills by confronting his ECG in-
terpretation with the interpretation of a specialist
[3.4].

Such approach means less involvement of
local health care units in the acute phase, when
every minute counts. It may be of special bene-
fit in rural areas, but requires certain organiza-
tional changes in medical transport [5].

According to the guidelines, target delay
times should nor exceed: 10 min for ECG
transmission, 5 min for tele-consultation, 30 min
for ambulance arrival to start fibrinolytic ther-
apy, 120 min for ambulance arrival to first bal-
loon inflation [6].

There is a lot of published evidence proving
that ECG transmission facilitates decision mak-
ing and shortens time-to-PCI, especially in
those suspected of STEMI, and therefore al-
lows more effective implementation of interna-
tional guidelines [7-12]. For example, Sejersten
et al. report that out of 168 patients qualified
with telemedicine, which posed 30% of all ad-
mitted patients, 87% underwent instant PCI.
When compared to historical control, mean call-
to-PCI time was significantly shorter (74 vs 127
min), and so was door-to-PClI time (34 vs 97
min) [8].

However, only some of the studies consider
hard end points (e.g. mortality). A work by
Zanini et al. involving a group of 399 patients
submitted to PCI (263 qualified conventionally
and 136 with the use of telemedicine) shows a
significant difference in overall mortality, 8.7%
and 3.0% respectively. Qualification with ECG
transmission proved to be a protective factor
even if adjusted for age, severity of heart failure
(Killip class), coronary blood flow prior to inter-



vention (TIMI score) and time from onset to PCI
[13]. Ortolani et al. report that patients qualified
with ECG transmission less frequently devel-
oped heart failure with EF<35% (29% vs 54%,
respectively), showed a 68% decrease in in-
hospital mortality (9,2% vs 36,5%; OR 0,32,
95%CI: 0,14-0,77), and more importantly higher
annual survival rate (74% vs 52%) [11]. There-

Material an

We reviewed available literature from in-
dexed and non indexed Polish journals related
to cardiology. Due to the fact, that the number
of papers on the topic of ECG transmission in
Poland is scarce and to obtain the most recent
data, we decided to rely also on on-line reports,
conference materials and information supplied
by the device manufacturers (Medtronic, ZOLL).
Additional information was derived from a ques-
tionnaire based study performed by one of the
authors (Karlinska). It addressed the issue of
information infrastructure and level of imple-
mentation of telemedecial solutions in Polish
local hospitals, including availability of ambu-
lances capable of data transfer and use of ECG
transmission. Study methods and results were
described in details elsewhere [14-17]. Re-
sponses from 144 of 348 health care units were
obtained in July 2006.

Intensive Cardiac Care Units and cath labs
in Poland

According to the most recent data in Poland
(population 38.1 miIn, 122 citizens/km?) at the

fore, clinical effectiveness of emergency ECG
transmission may be considered evidence
based.

Our aim was to review the Polish experi-
ence at the implementation of ECG teletrans-
mission in pre-hospital management of patients
with acute coronary syndrome and the devel-
opment cath lab network.

d methods

end of 2008 there were 109 cath labs with 134
angiographs, and mean number of 10 intensive
care beds. Ninety two of them were working on
a 24-hour basis, including 67 labs operating
24/7. It gives the satisfactory mean saturation of
2.41 labs per 1 million citizens. However, until
the late 90’ there were only approximately 30
labs, performing 20 fold less procedures than
presently (e.g. 131/min in 1996). Noteworthy,
the distribution of cath labs is not equal and de-
pending on a region varies from 1.5 to 3 labs
per million citizens [18,19].

In 2008 there were in total 90 238 PCls
(80% with stent implantation), which gives the
ratio of 2 350 per million citizens. Almost half of
them (49.2%) were performed in acute myocar-
dial infarction. The exact number of reported
PCls in ACS was 56 998 (including 27 272 pri-
mary angioplasty in STEMI and 17 082 in
NSTEMI patients) [20]. The constant increase
of PCI number in past decade is presented is
presented below [Fig 1].
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Figure 1. Percutaneous coronary interventions in Poland 1996-2008 [20]

ECG teletransmission in Poland

Equipment for ECG transmission is pro-
vided in Poland by 4 different manufacturers. All
the devices operate on a similar basis, but they
are not compatible with each other.

According to data from the study performed
by one of the authors (Karlinska) in 2006 at
least one emergency ambulance capable of
ECG transmission was available in only 15,9%
of local hospitals. In Mazovia Voivodship, where
information was collected from 97% of local



hospitals, there were 7 such ambulances, but
only 4 of them actually performed ECG trans-
mission. Fortunately, since 2006 Polish inter-
ventional telecardiology has made a substantial
progress. It should be at least partially attrib-
uted to National Cardiovascular Disease Pre-
vention and Treatment Program (POLKARD),
which was launched in 2003. Among its objec-
tives there were:

* Bringing up the equipment availability in
cardiology, cardiac surgery and neurology
centers and access to health care procedures
in the area of cardiovascular diseases to a level
matching average rates for Europe

e Supporting intensive development of
new diagnostic and therapeutic methods

One of the manufactures of the emergency
ECG transmission equipment is Medtronic.
Provided by the company LifePak defibrillators
(~10 500 euro) and receiving stations (~12 500

euro + 90 eurol/year) are organized in Lifenet
network. Data is stored in pdf format and the
transfer takes approximately 1.5 min. Based on
a l12-lead ECG an interventional cardiologist
from the reference unit decides about the PCI
and designates a particular cath lab to perform
the procedure [21]. Consultations are most fre-
quently requested by the emergency ambu-
lances, but also by Emergency Departments
and General Practitioners. The system was
introduced in 2005. Initially it involved 30 defi-
brillators, but developed very dynamically. Their
number increased to 264 in 2006, 360 in 2007,
447 in 2008 [Fig 2]. According to the company,
at the end of 2009 there were 573 active
LifePak defibrillators and 48 receiving stations
[Fig 3]. Approximately 50% of ECG transmis-
sions results in PCI.
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Figure 2. Total number of active LifePak-12 defibrillators in years 2005 - 2009
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Figure 3. Number of active LifePak-12 defibrillators in year 2009 by voivodships



ZOLL Data Relay System (ZDRS) enables
GSM based transmission from M Series and E
Series ZOLL defibrillators (cost of 10 000 to
11 250 euro) to one of 12 stations (3 750 to
5 000 euro + 500 to 750 euro/year) situated in 7
Voivodships. The information is stored in pdf
format. It is also possible to redirect the data to
predefined e-mail account or fax number.

In 2008 the company ASPEL introduced a
telemedical platform called AsCOMMTEL,
which also enables ECG transmission. There is
no reliable data about the number of functioning
devices and area covered by the system.
Therefore, it may be assumed that the partici-
pation of this system in overall market is mar-
ginal.

A device capable of real time ECG trans-
mission (PP0O5v12 electrocardiograph) is manu-
factured by PRO-PLUS. However, there are no

reports about its implementation in emergency
ambulances.

ECG transmission in Mazovia

In Mazovia Voivodship (population 5.2 min,
35600 km? 146 citizens/km?) at the end of
2008 there were 121 emergency ambulances
and 20 Emergency Departments, and 15 cath
labs, 8 of them in Warsaw. There were in total
13 385 PCls due to ACS (3670 in STEMI and
4209 in NSTEMI patients). Almost every cath
lab operates 24/7, which enables achieving
recommended time limits for the patient transfer
in the whole region. Every cath lab is also
equipped with a receiving station for emergency
ECG transmission [22]. According to Medtronic
virtually all Mazovia citizens are covered by
Lifenet system composed of 137 active LifePak
defibrillators. The total number of ECG trans-
missions from the moment of introducing

Lifenet in Mazovia exceeded 8 000.

Conclusions

In patients with ACS emergency ECG tele-
transmission to an interventional cardiologist
facilitates decision making, helps with organiz-
ing pre-hospital and in-hospital care, as well as
results in significant shortening of time from first
call to PCI, and improving patient’s outcome. In
recent year Polish cath lab network and emer-
gency ECG teletransmission have been dy-
namically developing and catching up with
Western European standards.

However, it is still suboptimal and needs
further improvement, which may be slowed
down by both technical and economic issues.

transmission, which allows incompatibility of
devices form different manufacturers. The other
is lack of direct funding for the teleconsultation
system. In the year 2010 the National Health
Fund does not intend to cover telemedical ser-
vices in cardiology. As a major reason the
Fund states insufficient evidence on cost-
effectiveness of such procedures and inability
to compare it with conventional consultation re-
ceived by a patient from a health professional.
Therefore, well designed studies or registries
are needed to derive evidence from what
seems logical.

The first one is lack of uniform standard of data
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