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Abstract

The Hellenic Heart Failure Association has undertaken the initiative to develop a national network of heart failure clinics (HFCs)
and cardio-oncology clinics (COCs). We conducted two questionnaire surveys among these clinics within 17 months and an-
other during the coronavirus disease 2019 outbreak to assess adjustments of the developing network to the pandemic. Out
of 68 HFCs comprising the network, 52 participated in the first survey and 55 in the second survey. The median number of
patients assessed per week is 10. Changes in engaged personnel were encountered between the two surveys, along with
increasing use of advanced echocardiographic techniques (23.1% in 2018 vs. 34.5% in 2020). Drawbacks were encountered,
concerning magnetic resonance imaging and ergospirometry use (being available in 14.6% and 29% of HFCs, respectively), ex-
ercise rehabilitation programmes (applied only in 5.5%), and telemedicine applications (used in 16.4%). There are 13 COCs in
the country with nine of them in the capital region; the median number of patients being assessed per week is 10. Platforms
for virtual consultations and video calls are used in 38.5%. Coronavirus disease 2019 outbreak affected provision of HFC
services dramatically as only 18.5% continued to function regularly, imposing hurdles that need to be addressed, at least tem-
porarily, possibly by alternative methods of follow-up such as remote consultation. The function of COCs, in contrast, seemed
to be much less affected during the pandemic (77% of them continued to follow up their patients). This staged, survey-based
procedure may serve as a blueprint to help building national HFC/COC networks and provides the means to address changes
during healthcare crises.
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General Hospital, Preveza, Greece); Christoforos Olympios (Thriassio General Hospital, Elefsina, Greece); Costas H. Papadopoulos (Korgialeneio—Benakeio General Hospital,
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Greece); Lilika Pappa (Mediterraneo Hospital, Athens, Greece); Minas Pappas (Filiates General Hospital, Filiates, Greece); loannis Paraskevaidis (Alexandra General Hospital,
Athens, Greece); Fragkiskos Parthenakis (Irakleio University Hospital, Irakleio, Greece); Sotirios Patsilinakos (Konstantopoulio General Hospital, Athens, Greece); Anastasia
Stella Perpinia (Gennimatas General Hospital, Athens, Greece); Evangelos Pisimisis (Tzaneio General Hospital, Piraeus, Greece); Konstantinos Polymeropoulos (G.
Papanikolaou General Hospital, Thessaloniki, Greece); Eftychia Polyzogopoulou (Attikon University Hospital, Athens, Greece); Evangelos Sdogkos (Veroia General Hospital,
Veroia, Greece); Gerasimos Siasos (Hippokration General Hospital, Athens, Greece); llias Sichlimiris (Egio General Hospital, Egio, Greece); Maria Sifaki (Nikaia General Hos-
pital, Piraeus, Greece); Eftychios Siniorakis (Sotiria General Hospital, Athens, Greece); Georgios Soufras (Agios Andreas General Hospital, Patras, Greece); Vasileios Sousonis
(Konstantopoulio General Hospital, Athens, Greece); Anastastios Spanos (Athens Naval Hospital, Athens, Greece); Georgios Spyromitros (Katerini General Hospital, Katerini,
Greece); Georgios Spyropoulos (NIMTS General Hospital, Athens, Greece); Alexia Stavrati (G. Papanikolaou General Hospital, Thessaloniki, Greece); Pavlos Stougiannos (Elpis
General Hospital, Athens, Greece); Petros Stravopodis (Zakynthos General Hospital, Zakynthos, Greece); Anastasios Theodosis-Georgilas (Tzaneio General Hospital, Piraeus,
Greece); Efstratios Theofilogiannakos (Hippokrateion General Hospital, Thessaloniki, Greece); Adina Thomaidi (Alexandroupolis University Hospital, Alexandroupolis, Greece);
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pital, Serres, Greece); Konstantinos Tsioufis (Hippokration General Hospital, Athens, Greece); Konstantinos Tsitlakidis (251 Air Force General Hospital, Athens, Greece); Elias
Tsougos (Hygeia Hospital, Athens, Greece); loannis Tsounos (Agios Pavlos General Hospital, Thessaloniki, Greece); Dimitrios Tziakas (Alexandroupolis University Hospital,
Alexandroupolis, Greece); Athanasios Vasilopoulos (Nikaia General Hospital, Piraeus, Greece); Vassilios Vassilikos (Hippokrateion General Hospital, Thessaloniki, Greece);
Paraskevi Veneti (Agios Pavlos General Hospital, Thessaloniki, Greece); Niki Vlassopoulou (Patras University General Hospital, Patras, Greece); Petros Voutas (Chios General
Hospital, Chios, Greece); John Zarifis (G. Papanikolaou General Hospital, Thessaloniki, Greece); and Lina Zitiridou (Papageorgiou General Hospital, Thessaloniki, Greece).

Background Methods
The Hellenic Heart Failure Association® has undertaken the
initiative to develop a national network of heart failure clinics
(HFCs) and cardio-oncology clinics (COCs), the Hellenic HF
Clinics Network (HHFCN), consisting of healthcare units orga-
nized at three levels of infrastructure and expertise.! The mis-
sion of the HHFCN is to optimize the treatment and follow-up
of HF patients in order to improve their clinical outcomes
in terms of survival, hospital admissions, and quality of life
and to further reduce HF-related healthcare expenditure
and optimize the allocation of national healthcare resources.
Although the HHFCN currently runs within the existing
healthcare infrastructure, future planning to address the real
healthcare needs of the population requires a registration of
the current infrastructure and expertise within the network.

Assessment was performed by two subsequent electronic
16-item questionnaire surveys in September 2018 and Febru-
ary 2020, respectively. A supplementary questionnaire survey
targeting COCs within the network was performed in Febru-
ary 2020. Given the recent COVID-19 pandemic, a relative
survey was further conducted in mid-April 2020.

Results
Heart failure clinics

Out of a total of 68 clinics comprising the network, 52 (76.4%)
responded to the first survey and 55 (80.0%) to the second
survey. A significant proportion of HFCs (n = 27, 39.7%) are lo-
cated in the greater region of the capital (Figure 1). In terms
of weekly schedule, 63.5% of HFCs see HF patients once a
week (vs. 69.1% in 2020), 30.8% twice a week (vs. 21.8%
in 2020), and 5.7% more than thrice a week (vs. 9.1% in
2020). The median number of patients treated per week is

Aims

The aim of this study is to assess the distribution, infrastruc-
ture, resources, manpower, and level of training and exper-
tise of the existing clinics that comprise the HHFCN,

monitoring its evolution within a 17 month period and gaug-
ing the adjustments made because of the recent coronavirus
disease 2019 (COVID-19) outbreak.

§Hellenic Heart Failure Association stands for Hellenic Heart Failure Re-
search Society in Greek (EMEKA).

10 [inter-quartile range (IQR) 7-15].

The number and type of personnel engaged in HFCs are
presented in Table 1. One-third of the clinics are not
attended by a nurse; in more than half, no cardiology resi-
dents participate in the clinic; and in more than 80%, no car-
diologists in HF subspecialty training attend. The median
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Figure 1 Distribution of heart failure and cardio-oncology clinics in the country in the context of the National Network of Heart Failure Clinics.

National
Network of

Heart Failure
Clinics

Cardio-oncology
clinics network

Population of Greece : 10.816.286 inhabitants

number of consultants in each HFC is 2 (IQR 1-2). Both sur-
veys revealed that 26% of the cardiologists in HFCs have a
specific training/certification in HF, and at least one HF spe-
cialist can be found in 29% of HFCs (Supporting Information,
Table S1).

In terms of infrastructure of the hosting hospital, eight
clinics (14.6%) have an in-house cardiac magnetic reso-
nance service, while additional 30 (54.5%) clinics have an
established cooperation with a local or regional cardiac
magnetic resonance laboratory. The incorporation of ad-
vanced echocardiographic techniques in clinical practice,
namely, three-dimensional echocardiography, speckle track-
ing strain analysis, and diastolic stress echocardiography,
has been increased between the two surveys (23.1% in
2018 vs. 34.5% in 2020) (Supporting Information, Table
S2). Natriuretic peptides (BNP and N-terminal pro-BNP)
can be measured in the emergency department of the
hosting hospital or in the clinic in more than 80% of the
clinics [44 (84.6%) in the first survey vs. 47 (85.5%) in the
second survey. Ergospirometry is used only in 15 (29%)
HFCs and exercise programmes for HF rehabilitation only
in 3 (5.5%) without any difference between the two sur-
veys. Access to in-house electrophysiology laboratory is
available in nearly half of the units (46.2% in 2018 and
54.5% in 2020). Regarding inpatient facilities, ultrafiltration
is widely available in 78.8% of hosting hospitals. Interven-
tional procedures for structural heart disease such as trans-
catheter aortic valve implantation or transcatheter mitral

Table 1 Personnel engaged in the Hellenic Heart Failure Clinics
Network during the two questionnaire surveys performed in Sep-
tember 2018 and February 2020

Number of  Number of
clinics (%) clinics (%)
September  February
2018 2020
Type of personnel N =52 N =55
Consultant cardiologists, N1 = 97 and
N2 =99
One consultant 22 (42.3) 27 (49.1)
Two consultants 18 (34.6) 17 (30.9)
Three consultants 10 (19.2) 6(10.9)
Four consultants 1(1.9) 5(9.1)
Five consultants 1(1.9) -
Residents in cardiology, N1 = 36 and
N2 = 23
None 27 (51.9) 35 (63.6)
One resident 18 (34.6) 17 (30.9)
Two residents 5(9.6) 3 (5.5)
Four residents 2 (3.8) -
Attending cardiologists in heart failure
subspecialty training, N1 = 13 and
N2 =13
None 42 (80.8) 44 (80)
One cardiologist 7 (13.5) 9 (16.4)
Two cardiologists 3(5.8) 2 (3.6)
Nurses, N1 = 39 and N2 = 40
None 17 (32.7) 17 (30.9)
One nurse 31 (59.6) 36 (65.5)
Two nurses 4(7.7) 2 (3.6)

The numbers (N) in the first column refer to the number of consul-
tant cardiologists, residents, and so forth in the first survey in 2018
registry and in the second survey in 2020 registry.
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valve repair (MitraClip) are performed in five facilities in
2018 and in six in 2020, while left ventricular assist devices
are being implanted in three of the hospitals.

Heart failure clinics give patients the option to communi-
cate with their doctor or nurse with several ways: by phone
in 87.3%, by email in 50.9%, and by a web-based platform
able to perform video calls in 16.4%. One out of four clinics
provides information on the services provided at the hosting
hospital’s web page. An electronic HF database or registry is
used by 34 (65.4%) clinics. Special material such as brochures,
videos, or online electronic material as a means of providing
information and training to HF patients was used by 31
(59.6%) clinics in 2018 and by 41 (77.4%) in 2020.
Thirty-nine clinics (75%) in 2018 and 31 (56.3%) in 2020 had
been actively involved in clinical research. A total of 45
(66.2%) clinics presented at least one abstract in national or
international conferences and 38 (55.9%) published at least
one peer-reviewed paper during the preceding academic year
(2017-2018), while for the subsequent academic year, at
least 30 clinics (53.6%) presented abstracts and 21 (37.5%)
published peer-reviewed papers.

Cardio-oncology clinics

A total of 13 COCs participated in the survey, nine of which
were located in the capital region (Figure ). The median
number of patients seen per week is 10 (IQR 7-17.75), of
the operating days per week is 1.5 (IQR 1-5) and of the car-
diologists involved is 3 (IQR 2-5.50). The vast majority of car-
diologists (92.3%) reported that they had some training in
CO, most through attending congresses (84.6%) or studying
educational material (books, manuscripts, etc.) (92.3%).
There are a small number of cardiologists working in oncolog-
ical hospitals with a long experience in CO.

In most of the hosting hospitals (92.3%), there is also an
oncology and/or a haematology department. All COCs see pa-
tients before, during, and long term after cancer therapy, and
every physician recognizes that special training is necessary
for every cardiologist who treats patients with cancer. Cancer
patients can contact attending cardiologists by phone in all
COCs, by email in 61.5%, and by platforms for virtual consul-
tations and video calls in 38.5%. Thirty-eight per cent of COCs
provide important information on the services provided at
the hosting hospital’s web page.

Heart failure clinics in the era of coronavirus
disease 2019 pandemic

Only 18.5% of HFCs continue to function regularly during this
pandemic, 5.5% refer their patients to general cardiology
clinics, while the vast majority of patients are followed out
of the hospital (in primary care services or in private

practices). Digital web-based applications that allow virtual
consultations were available by 16.4% of HFCs before the
pandemic and increased to 23.6% during this outbreak. A dig-
ital application for patient self-assessment and follow-up
named ThessHF has been recently developed by the HFCs at
Papanikolaou Hospital. Only one out of five HFCs has updated
the information about the service provided at the hospital’s
web page. The majority of HFCs (87.3%) provide electronic
prescriptions to HF patients without the need of a hospital
visit. During the pandemic, the majority of HFCs (69.1%) esti-
mate that admissions to hospitals due to decompensated HF
have decreased, 21.8% believe that they are stable, while
7.3% report that there has been an increase.

Cardio-oncology clinics in the era of coronavirus
disease 2019 pandemic

The majority of COCs (77%) continue to follow up cancer pa-
tients, while only 23% report that patients are assessed out of
hospital. However, 92.3% of the clinics give their patients
the option of electronic prescriptions without a hospital visit.
Because of the COVID-19 outbreak, 30.8% of oncology pa-
tients start their anticancer treatment on time even without
baseline CO assessment, while in 69.2%, baseline assessment
is performed as always in the COCs. Pre-operative cardiac
assessment is performed in 54% by the cardiologists of COCs
and in 46% by the cardiologist on call. Follow-up visits were
kept as scheduled before the pandemic in 30.8% of cases
both for patients on active anticancer therapy and for those
being followed because of cardiotoxicity history. Surveillance
of oncology patients on treatment is performed only if they
have a high cardiotoxicity risk in 15.4%, while it has been
postponed in 23.1%. If patients on treatment develop
cardiotoxicity, they are assessed in COCs in 61.5%, by the car-
diologist on call in 15.4%, and in the emergency department
in 23.1%.

Discussion

The present surveys depicted the current features of HFCs
comprising a national network during its early stage of devel-
opment, as part of a staged process that would allow the
proper design of HF services throughout the country to ad-
dress the real population needs. This process, involving first
the development of a network comprising the existing clinics
and facilities, second its longitudinal evaluation through sur-
veys, and third its adjustment to real needs, may serve as a
blueprint for other countries in their effort to develop an
HFC network. Such a standardized procedure may contribute
to the widespread implementation of the current standards
of care that remain suboptimal and may further address the
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existing regional differences in the management of HF.>3
In addition, the existence of an organized network of clinics
allows the rapid set-up and conduct of surveys to address
public health emergencies, such as the COVID-19 pandemic,
and other healthcare issues that may appear.

In Greece, nearly 40% of the HFCs are located in the capital
region, which is consistent with the population distribution. It
is important that HFCs exist all over the country, including far
land areas and islands. In terms of personnel, the decrease in
the number of residents involved in HFCs can be attributed to
the great amount of residents that have left Greece because
of the economic crisis. Cardiologists with special training in
HF can be found in about one-third of HFCs. Half of them
have taken the European Society of Cardiology/Heart Failure
Association exam for Heart Failure Certification, one-third
attended the Postgraduate Course in Heart Failure by the Eu-
ropean Society of Cardiology/Heart Failure Association and
University of Zurich, and the rest chose to be trained in HF
through a fellowship. It is clear that training in HF in Greece
needs proper reinforcement by increasing the HF fellowships
provided, recognizing officially the HF subspecialization,
and including adequate HF training in the core curriculum
of cardiology.

The role of imaging in HFCs is crucial, and this is evident
from the increased number of HFCs that incorporated the ad-
vanced echocardiographic techniques and diastolic stress
echocardiography in clinical practice.* Availability of the rest
of diagnostic modalities and advanced therapeutic interven-
tions such as trancatheter valve implantation or repair or left
ventricular assist device implantation is present in a sufficient
number of hosting hospitals if the total population of the
country is taken into account. However, it is important to
reassure equal access of all patients to diagnostic and thera-
peutic modalities through inter-clinic communication and
collaboration as well as properly organized patient referral
procedures.

In contrast, ergospirometry is underused, and HF rehabili-
tation facilities appear to be rather limited. Possible solutions
include securing funds for the supply of the necessary equip-
ment, training of the physicians for the most efficient applica-
tion of ergospirometry and rehabilitation programmes,
inclusion of rehabilitation programmes in reimbursement
policies, and incorporation of them in clinical practice. The
most important prerequisite is all the stakeholders to be
aware of the indications of ergospirometry and of rehabilita-
tion programmes’ impact on patients’ prognosis.

The field of CO is rapidly developing in the whole world in-
cluding Greece. There is one COC for 1.3 million citizens in
this country, a ratio similar to that of other European coun-
tries with well-developed CO services including Spain (one
per 1.2 million citizens) and lItaly (one per 1.6 million).>®
Around 70% of COCs are located in Athens, within hospitals
with oncological and haematological units. Special training
on CO is a key unmet need encountered by our survey.

However, cardiologists with continued involvement in the
field are considered experts. As there is not yet an official
CO fellowship in Greece, cardiologists treating oncology pa-
tients rely on self-training or self-education through text-
books, papers, webinars, and congresses. The recent
developments of a Task Force on CO under the Hellenic Heart
Failure Association and of a Working Group on CO within the
Hellenic Society of Cardiology are expected to define the
framework for CO training and practice in the country.”

The COVID-19 outbreak has affected the practice of both
HFCs and COCs. Most HFCs do not see patients on a regu-
lar basis, using alternative methods of consulting patients.
However, strategies in CO differ as cancer patients are
treated according to their cardiotoxicity risk, and most of
them are still under surveillance in COCs, as in other coun-
tries t0o.® However, both HFCs and COCs can make the
most of the modern communication capabilities and
telehealth® to ensure an accepted level of patient
follow-up while reducing the risk of exposure to the
pandemic.

Two sequential questionnaire surveys were able to de-
tect the status of the HFCs comprising the HHFCN in terms
of distribution, infrastructure, manpower, and level of train-
ing and expertise as well as their longitudinal evolution.
Benchmarking of these findings against national HF registry
data will allow planning future adjustments to meet the
population needs (Supporting Information, Table S3). Be-
sides setting the grounds for the improvement of patients’
care across the country, a structured national network of
clinics is associated with numerous advantages, promotes
effective cooperation between clinics, enhances research
opportunities, supports guidelines implementation, allows
rapid acquisition of data on public health emergencies,
and facilitates faster and more efficient adjustments in
similar crises.
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Supporting information

Additional supporting information may be found online in the

Table S2. Imaging modalities and other procedures in Heart Failure

Clinics.

Table S3. Unmet needs and future actions of the Hellenic Heart Failure

Association.

Supporting Information section at the end of the article.

Table S1. Accreditations and fellowships in heart failure
among consultant cardiologists participating in the Hellenic
Heart Failure Clinics Network (data from both surveys).
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