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Abstract 

Background  

On January 30, 2020, the Director-General of the World Health Organization (WHO) declared 

the international outbreak of new coronavirus 2019-nCoV (Public Health Emergency of 

International Concern -PHEIC), as enshrined in the International Health Regulations (IHR, 

2005). 

The current pandemic has uncovered our vulnerability and fears turning our lives upside down. 

We have been forced to a more resourceful approach with a view to contain and limit potential 

damage. 

The current events have put significant strain on hospital organisations all over the world. 

Objective 

At a time when, in the absence of specific therapy to treatcardio patients and a vaccine only 

recently approved, social distancing is one of the main measures used to combat the COVID-19 

pandemic, telemedicine is gaining ground as a key technology for safe and efficient 

communication between doctors and patients. 

The aim is to highlight the major role played by telemedicine and telehealth during the pandemic 

with reference to the potential implications for the foreseeable future. 

Methods 

We have attempted to give a survey on telemedicine and telehealth applications in Italy and UK 

before and during the management of the pandemic.  
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Results 

Some examples of the application of telemedicine and telehealth with reference to their impact 

and relationship with end users have been highlighted. 

Conclusion 

Telemedicine and telehealth are likely to become more established in the future. We may have to 

reconsider our current working patterns towards a more beneficial and cost-effective way of 

living and working. 

Key words:  Telemedicine, Telehealth, COVID-19, Cardiovascular Disease. 

 

Introduction 

The world is on its knees. This is the utter reality and it would be foolish to deny it. 

The recent events have confirmed how vulnerable and unprepared we are to face a viral illness 

that is claiming thousands of lives despite our highly advanced level of technology and 

knowledge. 

Our daily activities and jobs have been suddenly forced to a complete rearrangement. Small and 

large businesses forced to stop. Whole countries in lockdown in an attempt to slow down and 

contain an invisible killer we do not know much about. Hospitals, GP surgeries and other primary 

care centres have been forced to redirect the available resources to fight against the new “black 

death”. Those who have read “The Betrothed” by Alessandro Manzoni may well understand the 

similarities. 

In a matter of days, we have witnessed a complete revolution in telemedicine in Europe and the 

United States.  

The World Health Organization (WHO) itself has mentioned telemedicine as one of the essential 

services in its policy of "strengthening the response of health systems to COVID-19" [1]. 

According to a new WHO policy, as part of the action to optimise service delivery, telemedicine 

should be one of the alternative models for clinical services and clinical decision support. 

However, it should be noted that telemedicine does not replace traditional medicine but supports 

and integrates it with new communication channels and innovative technologies, with the aim to 

improve healthcare and help patients access and obtain the best possible care.  

Despite the initial scepticism, virtual consultations have become the “new normal” in order to 

maintain social distancing but at the same time to keep tracking of those patients in need because 

of other diseases. With fears running high, there is a need to treat anyone who can afford to 

remain at home with a video session or a phone call. The strict rules about privacy and data 

protection had to be reviewed in response to the pandemic. Microsoft Teams has soon become the 

virtual communication system for clinicians during Covid-19 pandemic in relation to hand-over 

between shifts, MDT meetings for decision-making and communication between “dirty” and 
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“clean” areas. Nevertheless, face-to-face contact has been maintained whenever required in the 

context of social distance measures. 

Although all this is happening in the heat of the moment, concerns remain about the limitations 

related to patient examination, potential for missing diagnosis and allocation of resources.  

Material and Methods 

To avoid confusion is important to understand the meaning of telehealthcare and telemedicine, 

which are often misleading because used without clear boundaries.  

Telehealth is a collection of means or methods for the enhancement of health care, public health 

and health education delivery and support the use of telecommunications technologies.  

Telehealth encompasses a broad variety of technologies and tactics to deliver virtual medical, 

health, and education services. Telehealth is not a specific service but a collection of means to 

enhance care and education delivery. 

Telehealth is different from telemedicine in that it refers to a broader scope of remote healthcare 

services than telemedicine. Telemedicine refers specifically to remote clinical services, while 

telehealth can refer to remote non-clinical services. 

Telehealth is personalised treatment delivered over a distance with data transfer between patient 

and medical professional, who gives advice after review. Chronic conditions like asthma/COPD, 

diabetes and hypertension may well be suitable for this approach, which reduces travelling to 

hospital and saves time. The disadvantage is a breakdown in patient/healthcare professional 

relationship although the problem may also arise from poor interpersonal skills and/or poor 

mastery of the technology used. Nevertheless, a new referral would still require a traditional face-

to face appointment at the beginning for a thorough clinical examination and timely discussion 

[2,3].  

Telemedicine is mainly related to information sharing between clinicians or hospitals over a 

distance [3]. For example, MDT meetings with imaging review and discussion for decision-

making between referring and treating clinician; continuing medical education programmes; 

distant training and simulation with exchange of experience between groups of professionals. 

Another aspect currently not being addressed is the potential of telemedicine during earthquakes 

or flooding as a more direct interaction between rescuers on site and hospital specialists in 

relation to triage and advice. 

Healthcare systems worldwide are facing significant challenges in the context of an aging 

population with an increasing number of chronic conditions, increasing expectations and 

difficulty with healthcare delivery in remote areas and resource availability. Telemedicine and 

telehealthcare may offer a solution to these problems but acceptance, effectiveness and safety 

must be taken into account. The evidence for cost-effectiveness remains limited at present [3-5] 

although a more recent analysis highlights the genuine potential for cost-effectiveness [6]. 
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The OECD (Organisation for Economic Co-operation and Development) states that telemedicine 

may be divided into three categories and combined as appropriate (see [7] for major details): 

1) Remote monitoring, i.e. employing mobile devices in order to carry out routinary tests and 

make results available to healthcare professionals in real time.  

2) Storage and forwarding applications. They are comparable to the previous category although 

they are employed for those kind of data, which does not require a short time between 

transmission and answer. 

3) Real time interactive telemedicine. In such a case HC professionals and patients need real time 

communication. 

We have sought to give an overview of this approach and make some considerations about pros 

and cons.  

Results 

There are examples of how telemedicine and telehealth have been applied with reference to their 

impact and relationship with end users. Telemedicine and telehealth have played a major role 

during the pandemic with reference to the potential implications for the foreseeable future. The 

current events may have fast-forwarded a process that had already started at slow pace but 

without clear direction. 

The introduction of telemedicine and telehealthcare in the UK has been slow in view of political, 

organisational and safety issues although a recent national strategy has addressed this aspect of 

healthcare delivery for the immediate future [5,8,9]. The UK has seen a rapid growth in 

telemedicine in the last years. A significant amount of funding has been allocated to many 

different programs devoted to research and application in universities, hospitals, and health 

institutes (see [10]). The Royal Society of Medicine in London is the main medical organization 

supporting these developments through its Telemedicine Forum with meetings, conferences 

(annual Telemed conferences), and publications (Journal of Telemedicine and Telecare) [11]. As 

reported in [techweb], other  more  recent  professional organizations,  such  as  TEAM  (Toward  

Education  for  ALL  with Multimedia),  are contributing to global  collaboration  in  clinical  care,  

telemedicine  teaching and research with the provision of global health education using all forms 

of information technologies, such as the World Wide Web and teleconferencing. 

An example of established telemedicine in the UK is based at Airedale NHS Foundation Trust in 

West Yorkshire, which provides a unique range of digital healthcare solutions developed by close 

cooperation between clinicians and patients. There has been a true commitment to fully 

understand patients’ needs and continue to improve the quality and safety of patients’ experience.  

The telemedicine service is delivered through the Digital Care Hub. Such a hub was established in 

2011, becoming immediately leader in UK by offering “a single point of access to expert clinical 
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and social assessment, diagnosis, advice and support through a 24/7 system operating 365 days per 

year.” [12].  

The service employs a multidisciplinary team with different backgrounds. The variety of available 

skills is a relevant asset to be considered, together with the experience and the high training level 

of the different professionals involved. 

The service branches out in three key directions. 

The first one is the “Goldline”, available 24/7 by telephone. It is provided by nurses and it is 

devoted to terminal patients – mainly at home - and their caregivers. 

The “Careline” provides telemedicine support to people restricted to prisons and youth offender 

institutions. 

“Immedicare” is a telemedicine service regarding chronic patients and over 500 residential and 

nursing homes (see [12] for more details). 

Italy has an earlier history of telemedicine applications [13]. The first example was in the early 

Seventies when one of the main University Hospitals in Rome established a telephone service 

providing teleconsulting for the treatment of poisonous intoxications. Initially run on a local 

network area, the service is nowadays available all over Italy.  

In 1976, Bologna University developed a prototype aimed at acquiring and transmitting ECG by 

phone. 

Also in this year, CSELT in Turin set up an experimental service of teleconsulting between two 

hospitals of the Piedmont region: San Giovanni in Turin and Susa in the province. 

In 1982, the Italian government acknowledged the strategic relevance of telemedicine and its 

potentialities for Health Care improving and cost reductions. The role of telemedicine as a 

research tool in medical informatics with a view to enhance diagnosis and treatment was also 

emphasized. 

In the late Eighties the Ministry conceived a “National plan for research and training in 

telemedicine” [13] with funding up to 100 billion lira (50 million Euros). 

Despite these early and promising applications, the use of telemedicine has not lived up to its 

expectations with unmet needs. Nevertheless, the pandemic has witnessed a surge of this 

approach by necessity but also the need for appropriate guidelines for its use, which may be 

instrumental for the National Health System if adequately funded. Conversely, the Italian Armed 

Forces has implemented military telemedicine systems for both military operations and 

humanitarian missions, while the Civil Defence has developed telemedicine models to manage 

emergencies and catastrophes. 

"Innova Italia" is a recent initiative promoted by the Ministry of Economic Development, the 

Ministry of University and Research, the Ministry for Technological Innovation and Digitization 

and the Ministry of Health. A total of 504 proposals of digital solutions for the remote 
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management of patients suffering from COVID-19 and/or other chronic diseases have been 

submitted and reviewed by a ministerial commission with the selection of five best apps and 

technical remote assistance solutions (Table 1), for active patients’ surveillance  at home during 

isolation for suspected or confirmed COVID-19 diagnosis. 

 

Table 1 

Solution Proponent 

Co4Covid-19 Dedalus Italia S.p.A. 

Smart Axistance Covid-19 Control ENEL X Italia in costituendo RTI 

eLifeCare Covid-19 Exprivia S.p.A. 

LazioDoctor LAZIOcrea S.p.A. 

Ticuro Reply REPLY S.p.A. 

 

“Co4Covid-19” is a responsive web-app made available to individuals to complete both a pre-

triage questionnaire and clinical self-assessment in the quarantine or self-isolation phase. There is 

a system for television, including psychological assessment, and tele-monitoring, which includes 

clinical and environmental sensor kits, chat-box, tutorial, reminder, diary, info, exams. All 

information is collected in a clinical repository and made available to the operations centre. 

“Smart Axistance Covid-19 Control” is a CE/MED certified telemedicine platform registered with 

the Ministry of Health and available to public health facilities and General Practitioners to 

monitor the health status of individual patients and their relatives. Remote monitoring consists of 

a series of vital parameters, both for the management of COVID -19 and chronic diseases. “ASL 

Roma 2” has used this system for more than a year for chronic diseases. 

The “eLifeCcare Covid-19” telemedicine platform is specifically configured for remote assistance 

of COVD-19 patients. It is aimed at COVID-19 patients during home isolation / quarantine. Key 

parameters such as body temperature, saturation and heartbeat are monitored and acted upon if 

clinical conditions deteriorate. 

“LazioDoctor” gives quick and safe access to health care services in the event of a suspected 

infection and, if positive, the subsequent management of the entire cycle of care is remotely 

provided by GPs, primary care organizations and specialists. The app allows data collection to 

monitor the health status of patients in isolation, who have tested positive or have come into 

contact with positive patients. 

“Ticuro Reply” allows automatic and manual collection of parameters that feed a clinical diary, 

which can be accessed regularly for monitoring and treatment. Alarms are automatically 

generated if the values are outside the target range. With “Televisita” a direct audio/video/chat 

contact with a doctor is available to share documents and access the clinical diary with a view to 

treatment plan supported by interactive questionnaires and video tutorials. 
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Discussion and future prospects 

Telemedicine is giving a significant contribution to healthcare professionals during the current 

pandemic although certain limitations remain and must be acknowledged. There is a chance that 

telemedicine may contribute to hospitals being overwhelmed if used inappropriately, though we 

are learning to adapt accordingly. 

The ability to screen patients remotely enables the triage of those who do not need immediate 

medical intervention and can receive care at home. This helps lower the risk of transmitting the 

infection to other patients and healthcare staff. At the same time, care can be provided for those 

patients with chronic diseases who are at risk if exposed to the virus. Finally, healthcare 

professionals who are self-isolating or in quarantine because tested positive can still provide 

remote care for patients if needed [14]. Nevertheless, this approach may need modification to 

help manage early testing, diagnosis and admit those patients who require in-hospital treatment.  

All this sounds really great but the reality is different considering that telemedicine has not been 

used traditionally in response to public health major events. Therefore, many hospitals and GP 

surgery are not completely fit for purpose. There is a learning curve for the use of telemedicine in 

the traditional patient/doctor relationship. A telephone call remains at present the way to notify 

patients about rescheduling of appointments with remote consultation. 

Most hospitals operate at full or near full capacity, therefore telemedicine may well be the way 

forward to relieve additional burden provided it is implemented appropriately. 

Hospitals usually prepare for adverse events or crises like winter flu but telemedicine is not 

something we are accustomed to. The recent events are forcing more and more hospitals to use 

this type of technology for patients’ follow-up and adapt to a certain extent as far as training is 

concerned. 

Telemedicine is not a new concept and has been previously considered [15-17] but its 

implementation has been slow and difficult to take off [4]. 

There is no question about the potential benefit of telemedicine in relation to access to quality 

healthcare for rural communities, monitoring of long-term conditions from a distance, offer of 

effective advice and enhanced communication between healthcare professionals and relatives 

[2,18]. This is very attractive for patients who are willing to accept telemedicine as an additional 

tool [4,17]. What about the healthcare professionals? The key points are the perceived usefulness, 

the perceived ease-of-use and the intention to use [4]. This is quite an important aspect 

highlighting the need to consider telemedicine for those patients who would benefit the most and 

avoid its regular use [3,19]. 

The attitude towards telemedicine and telehealthcare is changing and the current pandemic 

(COVID-19) is a clear example. Nevertheless, the effective and safe implementation of this type of 

technology in NHS Trusts must be clear since the beginning to avoid disappointment and in line 

with the available resources. Aims like access improvement to available facilities, increased 
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satisfaction and avoidance of emergency admissions based on close monitoring and cost reduction 

may be justified as long as safety is not compromised in the absence of face-to-face consultations. 

Type of disease, type of technology, age of patients and their ability to interact with technology 

and also clinicians’ expertise and ability to interact with technology should be considered. Finally, 

cost-benefit evaluation remains a limiting factor in the context of ongoing limited funding 

availability. 

Another important issue is the shared decision making process, which is highly dependent on 

clear, honest and unhurried communication. This is essential to patient-centred care but how to 

best implement it remains unknown. Would a shift toward telehealth reduce or increase 

healthcare disparities? There is evidence to suggest that a trusting relationship with shared 

decision-making can be achieved over a telephone consultation although this precludes the use of 

additional material or behavioural attitude that can be achieved in an in-person consultation. 

Videoconferencing technology may well help to overcome this barrier. Nevertheless, potential 

disparities introduced by telehealth are likely to be related to age, digital readiness, income, level 

of education and race [20]. The resurgence of telemedicine has to be acknowledged but there has 

to be a commitment to realise its full potential taking into account its advantages and limitations 

[21-24]. 

The economic burden to develop and run a national Tele-health network cannot be compared to 

the efforts required to face a serious environmental adverse event. The COVID-19 pandemic has 

required significant resources for the treatment of patients affected by the disease in all European 

countries with serious impact on general and specialist patient care. Additional healthcare burden 

will be added to restore balance for the treatment of patients with chronic conditions, particularly 

cardiovascular disease and cancer. The lockdown has put serious strain on the economy and 

healthcare of European countries. The availability of an integrated and efficient Tele-health 

network may have helped reducing the negative effects observed during the current pandemic. It 

is likely that the current trend is going to continue but the issues discussed must be taken into 

account to maintain a drive to change [25,26]. 

Telemedicine may have a role to play in the event of out-of-hospital cardiac arrest according to 

the following survival chain: 

1. Early recognition and call for help 

2. Early cardiopulmonary resuscitation 

3. Early defibrillation 

4. Post-resuscitation care 

Future developments will see the contribution of our research group to key areas of research as 

follows: 

1. Artificial Intelligence (AI) 

2. Telemedicine (support from a distance) 
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3. Wearable Devices 

4. Simulation 

5. E-learning  

Studies focusing on the first stage of the survival chain have already led to some AI applications 

with further solutions potentially available in a non distant future in relation to support from a 

distance. As far as “Wearable Devices” is concerned, the development of a T-shirt with different 

sensors integrated in its material would allow patient’s mobility without fear of losing the 

transmission signal. 

Our “Telecardiology & Clinical Application of Numerical Modelling of Biological Systems” 

research unit based at the National Institute for Cardiovascular Research (Bologna, Italy) is quite 

active in Simulation and E-learning applications [27-29]. More specifically, we are developing 

numerical models of the cardiovascular system for trend evaluation of key parameters usually 

requiring invasive measurement. The aim is the reduction of complications in elderly patients 

and/or neonates. 

Our models allow simulation and evaluation of the effect of drug administration on 

haemodynamic and energetic parameters. The integration of these models into a simulation 

software with particular reference to a telecardiology platform will allow long-distance training 

of medical professionals, paramedics, medical students and residents [30-33].  

CARDIOSIM© [28,29,34] remains our main platform simulation software of the cardiovascular 

system, where different numerical models are available to simulate mechanical ventilation and 

circulatory support [34-36]. Further integration with a telecardiology set up will help clinicians 

with treatment optimisation of critical heart failure patients [37-40]. 

 

 

Conclusion 

We have been forced to adapt and be more resourceful during the ongoing pandemic. Therefore, 

we should give serious thoughts to reconsider our current working patterns towards a more 

beneficial and cost-effective way of living and working. 
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ტელემედიცინა და ტელეჯანდაცვა: იტალიისა და დიდი ბრიტანეთის პერსპექტივა 
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აბსტრაქტი 

2020 წლის 30 იანვარს, ჯანდაცვის მსოფლიო ორგანიზაციის  (WHO) გენერალურმა  

დირექტორმა გამოაცხადა ახალი კორონავირუსის საერთაშორისო ეპიდემია 2019-nCoV 

(International Health Emergency of International Concern-PHEIC), ჯანმრთელობის 

საერთაშორისო რეგულაციებზე დაყრდნობით (IHR, 2005). მიმდინარე პანდემიამ ჩვენი 

დაუცველობა და შიში გამოავლინა. შიში იმისა,  რომ ჩვენი ცხოვრება შეიძლება 

მოულოდნელად უარესობისკენ შეიცვალოს. ამიტომ  იძულებულნი  გავხდით  ისეთი  

შემოქმედებითი  მიდგომები  გამოგვეყენებინა, რომლებიც   შეგვაჩერებინებდა   და  

შეგვამცირებინებდა  ვირუს   COVID-19 პანდემიით  გამოწვეულ  ზიანს. მიმდინარე  

მოვლენები  მძიმე  ტვირთად  დააწვა ჰოსპიტალურ სექტორს  მთელი მსოფლიოს 

მასშტაბით. იმის გათვალისწინებით, რომ  არ  არსებობს  Sars-Cov-2  ინფიცირებული  

პაციენტების  მკურნალობის სპეციფიკური თერაპია და ვაქცინებიც ახლახან იქნა 

დამტკიცებული, სოციალური დისტანცირება COVID-19 პანდემიასთან ბრძოლის ერთ-

ერთი მთავარი ღონისძიებაა. აქედან გამომდინარე, ტელემედიცინამ შეიძინა კიდევ უფრო 

დიდი მნიშვნელობა როგორც ექიმებსა და პაციენტებს შორის უსაფრთხო და ეფექტური 

კომუნიკაციის ტექნოლოგიამ. ჩვენი მიზანია პანდემიის დროს ტელემედიცინისა და 

ტელეჯანდაცვის მთავარი როლის ხაზგასმა, ახლო მომავალში პოტენციურ შედეგებზე 

დაყრდნობით.  შევეცადეთ ჩაგვეტარებინა კვლევა  ტელემედიცინასა და ტელეჯანდაცვის 

გამოყენებაზე იტალიასა და დიდ ბრიტანეთში პანდემიის დაწყებამდე და პანდემიის 

მართვის პერიოდში. შედეგებში ვაჩვენებთ ტელემედიცინისა და ტელეჯანდაცვის 

გამოყენების რამდენიმე მაგალითს  მათი გავლენისა და მომხმარებელთან ურთიერთობის 

შესახებ.  

ჩვენი დასკვნით, ტელემედიცინა და ტელეჯანდაცვა კიდევ უფრო პოპულარული 

გახდებიან ახლო მომავალში. ასევე, შესაძლებელია, მოგვიწიოს ჩვენი სამუშაო რეჟიმის 

გადახედვა უფრო ხელსაყრელი და ეკონომიური ცხოვრების წესის მიმართულებით.  

საკვანძო სიტყვები: ტელემედიცინა, ტელეჯანდაცვა, COVID-19, გულ- სისხლძარღვთა 

დაავადებები. 
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Абстракт 

30 января 2020 г. Генеральный директор Всемирной организации здравоохранения (ВОЗ) 

объявил о международной вспышке нового коронавируса 2019-nCoV (чрезвычайная 

ситуация в области общественного здравоохранения, имеющая международное значение-

PHEIC),как это закреплено в Международных медико-санитарных правилах (ММСП, 2005 

г.). 

Текущая пандемия выявила нашу уязвимость и страхи, перевернувшие нашу жизнь с ног на 

голову. Мы были вынуждены использовать более изобретательный подход с целью 

сдерживания и ограничения потенциального ущерба.Текущие события стали серьезным 

бременем для больничных организаций по всему миру. 

В то время, когда из-за отсутствия специфической терапии для лечения кардиологических 

пациентов и вакцины, одобренной только недавно, социальное дистанцирование является 

одной из основных мер, используемых для борьбы с пандемией COVID-19, телемедицина 

получает все большее распространение как ключевая технология для безопасной и 

эффективной общение между врачами и пациентами. Цель состоит в том, чтобы 

подчеркнуть важную роль телемедицины и телездравоохранения во время пандемии с 

указанием потенциальных последствий в обозримом будущем. 

Мы попытались провести обзор приложений телемедицины и телездравоохранения в 

Италии и Великобритании до и во время борьбы с пандемией. Были выделены некоторые 

примеры применения телемедицины и телездравоохранения с учетом их воздействия и 

взаимоотношений с конечными пользователями. 

Телемедицина и телездравоохранение, вероятно, станут более популярными в будущем. 

Возможно, нам придется пересмотреть наши текущие модели работы в направлении более 

выгодного и экономичного образа жизни и работы. 

Ключевые слова: телемедицина, телездравоохранение, COVID-19, сердечно-сосудистые 

заболевания. 
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