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Anna Paziewska-Harris is a Head of BSL-3 Laboratory in the Center for Population 

Diagnostics at Lukasiewicz Research Network – PORT Polish Center for Technology 
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in vitro studies of pathogenic organisms. After obtaining PhD in Biological Sciences (University of 

Warsaw) for epidemiological studies on vector-borne bacteria, she continued this line of research 

studying ecology of vector-borne diseases (University of Oslo). She then focused on investigating 

epidemiology and biology of gastro-intestinal water-borne pathogens, using in vitro models to 

understand the interactions between parasites (Royal Tropical Institute, Amsterdam) and exploiting 

in vitro models as an alternative to animal-based research in studying epidemiological potential of 

eukaryotic microorganisms (Cardiff University). Anna’s special interest is in evolution of eukaryotic 

and prokaryotic microorganisms with zoonotic potential, their transmission networks and 

molecular basis of emergence of new pathogenic strains. 
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focused on measurement of physiological parameters such as temperature, HRV, SpO2, ECG, etc. 

Tibor Nanasi is a data scientist at Alkahest Inc and a scientific advisor at the RCNS, 

Budapest. He holds a PhD in theoretical medicine, an MSc in medical biotechnology and an MD. 
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the analysis of related changes in the blood plasma proteome. 
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INTRODUCTION 

The V4 Leadership for Horizon Europe - telemedicine project aims to streamline healthcare and 

the use of new technologies for monitoring and prevention of various types of diseases of 

civilization. The project is co-financed by the Visegrad Fund, which primarily supports regional 

cooperation of the Visegrad countries. 

 

The unique project idea is to provide general public with materials for potential future R&D 

projects in the area of telemedicine. The intention is to raise awareness of new technologies that 

determine the future efficiency of health systems, explore the potential and put more focus on new 

communication technologies and its potentiality to bring patients to doctors providing sets of data 

for proper decisions and thus speed up and streamline treatment. 

 

Numerous discussions among experts were the basis for publication. Their contribution is to 

determine the vision of future research in the field of telemedicine with possible implications for 

the functioning of health systems in the V4 countries with a potential being a guide for 

interconnecting the world of technology with medicine. 

 

As part of the project, publications were also created thematically focused on: 

The future of telemedicine. The vision for R&D projects in Privacy-focused diagnostic 

The future of telemedicine. The vision for R&D projects in Cardiology 

The future of telemedicine. The vision for R&D projects in Neuroscience 

  

All publications are available on the project website: https://www.v4telemedicine.eu/. 
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CHALLENGES FACED IN THE AREA OF POPULATION 

DISEASES 

Current provision of health services faces a significant and terrifying bottleneck. World 

population has doubled every 30 years since the beginning of the 20th Century, and while it may 

be slowing, there is little evidence to suggest it will not top 12 billion by the middle of this century. 

The EU population is predicted to peak in 2025-2030 and thereafter decline to the end of the 

century (Eurostat.eu), but this conservative prediction ignores the impact of immigration upon 

internal fertility rates, while the ageing existing population places increasing demands on health 

services. Health care provision on the other hand is essentially static, with around 3 qualified 

physicians per 1000 of the general population for eastern European countries, a figure which did 

not radically change between 2013 and 2018, the most recent year for which data are available 

(Eurostat.eu).   

 

Population diseases, whether non-communicable or infectious, are by definition a problem of 

the population at large, and so their proper diagnosis and treatment are imperative for the health 

and wellbeing of nations but also for forecasting of disease trends into the future. The shortfalls of 

the current system worldwide were amply exposed by the Covid-19 pandemic when, even after 

PCR-based diagnostic tests became freely available, diagnosis at a population level remained chaotic 

and piecemeal, to the point that it is now t impossible to obtain meaningful data on rates of Covid-

19 infection (as opposed to death) in any country, and the whole project of managing the epidemic 

through diagnosis and contact tracing has now been quietly dropped in most countries apart from 

China. The conventional solution to the shortfall of health professionals in Europe has been the 

immigration of qualified staff from the developing South, outsourcing health-care training in the 

same way as we outsource gas production. This has its own ethical problems, drawing healthcare 

professionals from countries where their skills are more needed than here, but also has significant 

quality assurance implications, as well as creating a market for health care professionals in which 

Europe could be in turn be vulnerable as the middle class continues to increase worldwide. As with 

any scarce health resource, it is the poor, the elderly and the voiceless in society, who experience 

higher levels of both infectious and degenerative diseases, who take the brunt of this shortfall in 

healthcare capacity. 
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CURRENT STATUS OF TELEMEDICINE AS APPLIED TO 

POPULATION DISEASES 

The need for diagnosis does not only mean diagnostics for patients, but also testing of 

professionals in the context of their employment. This is an old idea which until very recent was 

not really connected with population diseases but concerned for example drug testing for sports 

professionals, or within the transport sector (e.g. aircrew) or other critical machinery applications. 

However, we are now facing a massive project of regular testing for professional care staff to avoid 

transfer of SARS-CoV-2 infection into vulnerable populations, which has become even more 

critical given the relaxation of population-level regulation (including contact tracing) of SARS-

CoV-2. While these functions generate diversity and employment within the diagnostic community, 

they also soak up large numbers of highly trained staff and resources which could be better used 

to deal with bigger direct heath challenges. 

 

It is possible that telemedicine can take over some of the shortfall in health care, and this has 

already been discussed elsewhere in this document. The current model of remote diagnosis and 

alert for most conditions (even pregnancy testing!) is one where appropriate diagnosis for the 

purpose of treatment can, quite reasonably, only be conducted by a qualified diagnostic 

professional. The role of qualified diagnostic personnel in this process can be summarised as 

follows: 

 

1) Certification of the identity of the patient concerned, and certification that the diagnostic 

sample was collected from the named individual in the appropriate manner at the time stated; 

2) Carrying out testing and certifying that this has been carried out correctly and the result 

interpreted appropriately; 

3) Logging data centrally within health databases and professionally confirming that this has been 

done correctly.  

 

Of these tasks, the second, the actual testing, is the simplest. The populations of all nations 

are familiar with the use of lateral flow tests, used for example for pregnancy testing and Covid-19, 

and widely used in the tropics for malaria diagnosis. Sales of simple diagnostic equipment such as 

blood pressure monitors and finger-based pulse and blood saturation monitors also indicate, at 

least in high and middle-income countries, an appetite for, and an aptitude for such monitoring 

and testing. At the same time, it is worth mentioning that diagnostic companies, 
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mindful of the market, have developed testing kits for use by untrained or minimally trained staff. 

Given the simplicity and user-friendliness of most testing, the key professional tasks of the 

diagnostician have therefore become the professional confirmation of identity and validity, and the 

professional uploading of data into appropriate databases with professional confirmation of respect 

for data processing legislation.  

 

The first problem for all diagnostic work is the need to find appropriate help without long 

prior consultation with a general practitioner who can then recommend the patient for appropriate 

intervention or further examination by a specialist. A combination of clogging of general surgeries 

and reticence by patients to visit doctors (especially since personal relationships between patients 

and doctors are today much rarer than in the past) makes this the biggest bottleneck in effective 

health care; many internet-based applications have been developed to facilitate self-diagnosis and 

referral, but must by definition function without objective external physiological testing. 

Overcoming this bottleneck is crucial in speeding and facilitating treatment, and is an area where 

telemedicine, linked to AI, can automate the process as far as possible with minimal engagement 

of expensive and scarce trained medical staff.  
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FUTURE OF TELEMEDICINE AS APPLIED TO 

POPULATION DISEASES 

Telemedicine must step up to tackle these shortfalls in the diagnostics of population diseases, 

the infectious ones or non-communicable. We can easily imagine that for infectious diseases, where 

extensive molecular-based techniques are becoming more robust and hands-off, and the results are 

digital (yes/no), the real burden falls on technical laboratory personnel, but training is relatively 

straightforward and the results can be reliable. When other means of diagnosis are needed, perhaps 

with analogue results (for example recognising parasite eggs or cysts), telemedicine is already being 

implemented, sometimes with AI to analyse the results, as in the use of telemicroscopy (see e.g. 

Spotlab).  

 

Unfortunately non-communicable diseases often require much more complex diagnostic 

analyses, where many different parameters, and the interactions between them, need to be 

measured both prior to diagnosis and then subsequently as the disease develops. With widening 

usage of AI, the landscape of diagnosis of these diseases is bound to change, pushing it towards 

algorithm-based machine-led processes. Although some approaches have been made to tackle the 

problem (as mentioned elsewhere in the paper), full automation with exclusion of highly skilled 

medical diagnostic staff from the process is much more difficult.  

 

Probably the most important obstacle for remote diagnostics that will have to be overcome 

is certification and confirmation of the identity of the patient concerned. In many cases, there is 

no need to absolutely establish identity, only a need to confirm that the sample origin is consistent 

with it originating from the named patient with a reasonably high probability. In these days of 

DNA fingerprinting, there is a perception that this is the only way to securely establish identity and 

we forget that before DNA, other biochemical markers were acceptable as proof in criminal cases, 

markers which moreover depended on protein markers and were therefore more amenable for 

incorporation into a lateral flow test format. In long-term illnesses, where there is a need for 

repeatable diagnosis, very often we simply want to confirm that the person taking the test is the 

same person that took it previously; the burden of probability of individual identification does not 

have to be as high as when trying to identify one individual among many for forensic purposes. 

For non-invasive testing, the well-established methods of fingerprinting (as widely used with 

smartphones) or iris recognition can be linked to confirm patient’s identity. For tests which utilise 

body fluids however, different approaches can be taken using biochemical and 
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immunochemical markers within the sample to establish consistency with the identity of the test 

individual. In the past, the blood antigens (including the A/B/O system) were sufficient to confirm 

identity, but use of a wide range of polymorphic isozymes within a lateral flow format, perhaps 

made more sophisticated using a microfluidic control system, will be sufficient to separate the 

individual from close relatives (except identical twins). This would work as a confirmation that the 

sample contains markers which, while not unambiguously identifying the patient, do indicate 

whether the sample is consistent with having been taken from the named patient.  

 

 At the other end of the tele-diagnostic process the uploading of data to databases requires 

care to avoid database corruption or degradation, and to ensure compliance with digital protection 

law. A further point however, is that although currently data storage is cheap, this may not be so 

in the future. In particular, the central storage of negative results, even the central storage of 

negative health histories, is in many cases pointless. Therefore it is justified to assume that in tele-

diagnostic solutions of the future, the testing devices will store individual data history locally until 

a deviation from pattern is noted. At this point the device will upload data to the appropriate 

database, and also alert health professionals to the deviant result, who will then have access to 

interrogate the previous test history of the patient which has been saved locally. Obviously, another 

caveat is the appropriate setting of alert thresholds, however this has to be decided individually for 

every disease to be diagnosed, and it is possible that in case of different diseases, a combination of 

parameters will have to be used. Worth noting is another important advantage of these functions 

being carried out by the device locally, with only intermittent contact with a central database, 

primarily in conjunction with an alert to medical professionals- it protects the confidentiality of the 

patient data. The identification data, whether it is the profile of antigens, or anything else that allows 

the device to establish the identity of the individual at every test, would be stored locally and not 

uploaded, and in case of diagnostic alert, the upload would be only to the personal profile of the 

patient and would not entail any further disclosure of personal data into the database.  

 

It is justified to expect that once the challenges of confirming the identity of the patient and 

setting up the threshold which triggers notification to the medical professionals are overcome, 

telemedicine will lower the work burden placed on qualified medical staff, who will then be able to 

dedicate time to non-typical cases. 
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POTENTIAL OF V4 COOPERATION IN THE FIELD OF 

TELEMEDICINE FOCUSED ON THE POPULATION 

DISEASES 

V4 countries do not fully exploit the possibilities that telemedicine can bring, despite the 

potential, if not to reduce case-load, then at least to shorten the contact time needed with the 

patient for proper diagnosis. Within V4, it is necessary to embrace the idea of minimising contact 

time, since the number of physicians per 1000 inhabitants in V4 countries is lower in comparison 

with the rest of the EU: 4,1 in Czech Republic, 3,4 in Slovak Republic, 3,3 in Hungary and only 2,3 

in Poland, while for example, in Germany this indicator is 4,2, in Sweden 4,3 and in France 6,5 

(data from 2017 according to the World Bank). Introduction of telemedicine could in the first place 

improve many neglected healthcare problems in the V4 areas - for example those connected with 

psychological health (like depression) or with aging. There are online tools for example to assess 

the cognitive status (see e.g. Cogstate), which when implemented properly, could ease the diagnosis. 

There is also a need for cooperation to remove the bottlenecks from the tele-diagnostic process, 

potentially making the process fully automatic in routine cases. 
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BRIEF OVERVIEW OF PLANNED RESEARCH ACTIVITY 

Experts have identified several possibilities, where their institutions could collaborate together 

to develop telemedicine applications applicable to population diseases. We propose to first focus 

on neurological disease and mental disorders. These are highly important for all four countries and 

have been included in the list in the top ten most important diseases in terms of their impact on 

Disability-Adjusted Life Years (DALYs) since 1990, with neurological diseases increasing in 

importance between 1990 and 2019 (data from GBD Compare). We want the first of our projects 

to focus on improving direction of patients to proper specialist care by pre-diagnostic self-testing 

of mental disorders, while the second project will tackle the problem of bottlenecks in long-term 

observational diagnosis connected with cognitive abilities and aging. 

 

We propose to focus one of our projects on creating a comprehensive solution for monitoring 

mental health of a specified population as well as the availability and quality of psychiatric, 

psychological and psychotherapeutic care. In particular, we want to focus on developing a system 

for monitoring epidemiology in mental health (including procedures, tools, methodology and a 

database integrating data from various sources for systematic and in-depth analyses). Furthermore, 

we want to develop a system for monitoring the quality and availability of mental health services 

(which will comprise of subjective assessment of beneficiaries, as well as measurable indicators, e.g. 

waiting-times). Finally, we will make available web/mobile software enabling self-diagnosis to 

monitor their mental state and providing detailed information on suggested help (if needed) with 

possible forms of obtaining appropriate treatment. 

 

In the second project, we propose the use of AI to move key features of the professional 

diagnostic process from the diagnostician to a device to remove the burden on professional staff 

in monitoring cognitive performance diagnostic of long-term organic disease. We will thereby focus 

on removing bottlenecks which currently limit implementation of remote tele-diagnostics. We will 

develop instrumentation capable of administering remote PC-or smartphone-based cognitive tests 

to patients at risk of long-term cognitive decline, which can simultaneously verify the identity of 

the patient taking the testing in a consistent manner without the need to receive, collect or send 

sensitive personal data (using combination of physical, physiological markers, as well as indirectly 

patterns of cognitive performance) and utilise reliable algorithm-driven diagnostics. The data will 

be stored locally, but the medical personnel would not be alerted to regular, non-problematic test 

performance while a non-routine test result would immediately alert diagnostic staff. This 
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automation of the diagnostic process will release medical diagnostic staff for consideration of non-

standard test outcomes and will prevent clogging of databases with large volumes of standard test 

data.  

 

With appropriate testing of the developed methods, we will be able to demonstrate the work 

of both systems in real environment; if successful, it will provide a good basis for introducing tele-

diagnosis for other diseases and thus making a real impact on provision of healthcare in the region.  


