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INTRODUCTION



Despite numerous improvements in the Polish healthcare system, access to high-quality cardiac
care remains unsatisfactory [1]. The limited number of specialists, increasing demand for
cardiology consultations, and the frequent need to travel considerable distances to specialists
result in prolonged diagnostic processes or make access nearly impossible. Moreover, the
complexity of cardiovascular diseases often requires a team-based assessment by a Heart Team,
which is available exclusively in high-volume centers [2]. One possible solution is online e-
consultations, which can help address this issue. In this study, we present the preliminary results
of a pilot study that analzyes the efficacy of online cardiology consultations for general

practitioners (GPs) and remote centers.

METHODS

The pilot study began on August 31, 2023, and concluded on December 31, 2023. The program
was implemented by the Ministry of Health and the National Institute of Telecommunications.
The study was part of the POWER program, under the number POWR.05.02.00-00-0001/23.
The project was conducted across four centers: the Institute of Heart Diseases at Wroclaw
University Hospital, the National Institute of Cardiology in Warsaw, the Silesian Center for
Heart Diseases in Zabrze, and Poznan University Hospital. Patients were eligible for referral by
GPs or physicians from any hospital department, including remote facilities. The inclusion
criteria comprised individuals over 18 years of age with diagnosed cardiovascular diseases. No
exclusion criteria were applied. External institutions were required to submit demographic data,
laboratory findings, electrocardiograms, and imaging tests such as transeosophageal or
transthoracic echocardiography, coronary angiography, and computed tomography. When
necessary, patients could be presented live via camera to demonstrate their clinical status. The
e-Concilium used a dedicated platform where all data was collected, and the final results were
validated as official medical consultations. Based on the patient’s profile, subsequent referrals
were directed either to a cardiologist or to a Heart Team. Cardiac consultations could confirm
diagnoses, optimize pharmacological and non-pharmacological management remotely, assess
patient eligibility for initial or advanced diagnostic procedures, and/or recommend patient
transfer to specialized cardiac centers. Additionally, consultations could facilitate the

organization of targeted Heart Team evaluations.

Statistical analysis
Statistical analyses were performed using Microsoft Excel software. Descriptive statistics were

calculated for both guantitative and qualitative variables.



RESULTS

During this period, 2907 consultations were commissioned, with 2360 successfully completed
(81.2%). Of these, 2681 (92.2%) referrals originated from GPs, with a completion rate of
81.4%, while 223 (7.7%) referrals were from remote centres, with a completion rate of 79.4%.
This data was collected from 24 external institutions. Among patients referred by GPs, 58.3%
were female, with a mean age of 61 years for both sexes (interquartile range [IQR] 51-72) the
3 most common reasons for consultation were hypertension (44.1%), AF (4.4%), and other
arrhythmias (3.9%). For patients referred from remote hospitals, 44.1% were female, with a
mean age of 66 years for (IQR 54-75) both sexes. The primary reasons for consultation in this
group were hypertension (15.2%), coronary artery disease (10.3%), and heart failure (9.9%).
Consultations referred by GPs were categorized as follows: 0.37% in emergency mode, 12.9%
in planned mode, and 86.7% in offline mode. Consultations referred from remote hospitals were
categorized as: 1.7% in emergency mode, 16.3% in planned mode, and 77.7% in offline mode.
An increase in consultations was observed, with 213 in October 2023, 951 in November 2023,
2901 in December 2023 (Figure 1).

DISCUSSION

To our knowledge, this is the first implementation of online cardiology consultations in Poland
provided by high-capacity healthcare facilities. The main findings of our pilot study are as
follows: (1) there is a significant demand for comprehensive cardiology consultations from GPs
and remote centers; (2) a dedicated online platform that enables the analysis of complete
medical records is feasible; and (3) this approach can expedite cardiac diagnostics and improve
the accuracy of patient qualification for hospitalizations.

The increasing number of referrals clearly indicates a substantial need for this type of
consultation. Recent analyses of the Polish cardiac healthcare system suggest that the incidence
of new cardiac cases is expected to rise, primarily due to the aging population. It is estimated
that the number of individuals with cardiac diseases will increase from 377 000 in 2015 to 426
000 in 2025 [3]. These projections are supported by subsequent analyses demonstrating
increased admissions for heart failure and a higher number of invasive diagnostic procedures
[4, 5]. Results from other large-scale trials indicate that this approach in cardiology care can
reduce waiting lists and improve access to high-quality cardiac care in peripheral institutions
[6, 7]. Additionally, Rey-Aldana et al. [8] demonstrated that one year following the introduction



of an e-consultation program, there was a significant reduction in hospital admissions and
mortality rates.

The integration of online consultations into the Polish healthcare system holds
significant potential for achieving similar outcomes. The platform designed for consultations
appears feasible and user-friendly. During the trial period, the dedicated software functioned
smoothly without technical issues, ensuring that all data and completed consultations were
securely stored and fully accessible. The software facilitates data transfer and addresses issues
related to varying file formats. From a practical standpoint, the most crucial aspect is that the
referring institution receives an official medical consultation with full legal standing. Based on
our current experience, the completeness and clarity of clinical problem descriptions appear to
be areas for improvement. Several referrals included vague indications for consultation,
requiring additional information. Furthermore, remote centers experienced equipment-related
challenges, such as inadequate high-quality cameras or microphones for online Heart Team
meetings. These issues were resolved in subsequent sessions. We believe that the introduction
of such a platform, along with the education of peripheral institutions, can help overcome these
challenges.

This system is accessible to all interested participants, including GPs and various cardiac
and non-cardiac departments from different centers seeking comprehensive cardiac
consultations. Online, complex consultations can help address care gaps in the healthcare
system at both individual and population levels. First, online consultations can occur earlier
than in-person visits, eliminating the need to transfer patients to other institutions. This
approach can overcome several organizational barriers, such as incomplete documentation or
gaps in diagnostic procedures. Consultations are conducted only when essential medical records
are uploaded to the online platform. Furthermore, it is particularly valuable for patients in
remote centers, as it facilitates a faster diagnostic process and speeds up qualification for non-
cardiac procedures. Finally, proper pre-hospitalization qualification can reduce
hospitalizations, especially for cases disqualified from further procedures.

Our preliminary results indicate a substantial demand for cardiac diagnostics, and online
consultations can help overcome several organizational barriers, potentially leading to

improvements in the healthcare system.
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Figure 1. A. Patients consulted for general practitioners considering age groups. B. Patients

consulted for remote centres considering age groups. C. Number of completed consultations

considering sex profile. D. The trend toward increased admissions in following months



