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Disclaimer

• Personal view.

• Purely USA experience.
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Outline

• Introduce telemedicine concepts

• Telemedicine benefits

• Legal requirements

• COVID induced changes

• What is ahead (Technology part)
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Telemedicine



Telemedicine vs Telehealth

Telemedicine: The use of technologies to remotely diagnose,
monitor, and treat patients

Telehealth: The application of technologies to help patients
manage their own illnesses through improved self-care and
access to education and support systems

Source: Connected Health: A Review of Technologies and Strategies to Improve Patient Care with Telemedicine and Telehealth; Health Affairs 2014



Telemedicine vs Telehealth

• Telehealth is different from telemedicine because it refers to a
broader scope of remote healthcare services than
telemedicine.

• While telemedicine refers specifically to remote clinical
services, telehealth can refer to remote non-clinical services,
such as provider training, administrative meetings, and
continuing medical education, in addition to clinical services.

https://www.healthit.gov/providers-professionals/faqs/what-telehealth-how-telehealth-different-telemedicine



Modalites Professional
Consultation

Diagnosis &
Treatment

Education &
Engagement

Ongoing Monitoring
& Care Coordination

Investment Required

Videoconference
+ + + +

• Need software, secure internet access for patients

• Home and hospital-based technology

Asynchronous
Store-and-
Forward

+
• Need additional bandwidth, storage space

• Can replace non-urgent phone calls and visits

Remote Device
+ +

• More expensive hardware investment

• Used for high-risk patients in non-hospital site

Telephone
+ +

• Little tech investment, requires proper staffing

• Used for pre-visit triage

Patient
Portal +

• High security needs require significant investment

• Must integrate HER

Mobile App
+

• Minimal hardware investment for providers

• Complex security and data storage issues

Telehealth Use Cases, Relevant Modalities

Source: Marketing and Planning Leadership Council interviews and analysis. (Advisory Board)



Structure of telemedicine services

Originating
Site

Clinical
providers

Telemedicine
Services



Telemedicine benefits



Shift in care delivery

Provider-centered

Volume Driven

Fragmented

Patient-centered

Value Driven

Coordinated

Current Future

As healthcare shifts the benefit of providing care via telemedicine increases.



Potential Telemedicine Uses

• Ambulatory specialty care

• Direct to Patient e-Consultations

• Chronic disease management

• Expanded patient care access

• Tele-ICU - Remote critical care monitoring/consultation

• Hospital at home - Post-discharge monitoring



Overall benefits of telemedicine
Improved Access – For over 40 years, telemedicine has been used to bring healthcare services to patients in distant

locations. Given the provider shortages throughout the world--in both rural and urban areas--telemedicine has a unique
capacity to increase service to millions of new patients.

Cost Efficiencies – Reducing or containing the cost of healthcare is one of the most important reasons for funding and

adopting telehealth technologies. Telemedicine has been shown to reduce the cost of healthcare and increase efficiency
through better management of chronic diseases, shared health professional staffing, reduced travel times, and fewer or
shorter hospital stays.

Improved Quality and Continuity of Care – Studies have consistently shown that the quality of healthcare

services delivered via telemedicine are as good those given in traditional in-person consulations. In some specialties,
particularly in mental health and ICU care, telemedicine delivers a superior product, with greater outcomes and patient
satisfaction.

Patient Demand – Consumers want telemedicine. The greatest impact of telemedicine is on the patient, their family

and their community. Using telemedicine technologies reduces travel time and related stresses for the patient. Over the
past 15 years, study after study has documented patient satisfaction and support for telemedical services. Such services
offer patients the access to providers that might not be available otherwise, as well as medical services without the need to
travel long distances



Benefits of telemedicine for patients

• No transportation time or costs - Patient can save money on gas, parking, and public transportation.

• No need to take time off of work - Speaking of work, video visits largely remove the need to take time off. Patient simply schedule
your visit during a break, or before or after work without missing a day of work or wasting paid time off.

• Eliminate child or elder care issues – If there responsibility for caring for children or older adults finding alternative care can be
difficult and expensive. Bringing them along can be stressful or impractical. Fortunately, telemedicine solves this challenge by allowing
to see doctor while upholding family responsibilities.

• On-demand options - More and more physician’s practices are offering telemedicine these days, there’s a good chance that primary
care physician would be available via video. If can’t, but still need remote access to care, there are a number of online-only, on-
demand options on the market today. Some insurance companies pay for this type of care.

• Access to Specialists - Some patients who need the care of a specialist must drive long distances and invest a lot of time for each visit.
Telemedicine makes it possible for patient and primary care physician to leverage the expertise of specialists who are not nearby.
When it comes to serious health issues, patients want to consult with the best, not the closest.

• Less Chance of Catching a New Illness - While everyone does their best to prevent one patient from catching something from
another, it is always possible, especially in crowded waiting rooms. By staying home, patient get the care need while avoiding the risk
of exposure.

• Less Time in the Waiting Room - Video visit via telemedicine technology eliminates all that time spent looking at old magazines in a
doctor’s office.

• Better Health - When patient be able to see doctor as often as need to, without the challenges of getting into the office, patient can
practice better management of medication, lifestyle, and any chronic conditions that might have.
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Patients like it…

The survey of 399 virtual visit patients
indicated that virtual visits were liked by
patients, with 372 (93.2%) of
respondents saying their virtual visit was
of high quality and 364 (91.2%) reporting
their virtual visit was “very” or
“somewhat” helpful to resolve their
health issue.

McGrail, K. M., Ahuja, M. A., & Leaver, C. A. (2017). Virtual Visits and Patient-Centered
Care: Results of a Patient Survey and Observational Study. Journal of Medical Internet
Research, 19(5), e177. http://doi.org/10.2196/jmir.7374

98% “Very satisfied” patients with
telehealth visit

95% Patients who would use telehealth
again

95% Patients who would recommend
telehealth visit to friend

Patients’ Satisfaction with and Preference for Telehealth
Visits. Polinski JM et al, J Gen Intern Med March 2016



Forces Enable Telemedicine Expansion

• Consumer demand

• Cost saving efforts: Commercial and employer-based insurance,
ACO shared savings program

• Value-based care and population management incentives

• Patient access/workforce limitations

• New technology capabilities



Telemedicine platforms
1 Doc Way 1 Doc Way has been around since 2011 and uses hourly pricing model at $25 per hour of video conference.

American Well Powered by Vidyo, American Well is the platform used by LiveHealth Online, currently contracts health insurer Anthem / Wellpoint.

Carena Based in Washington state, Carena provides a “virtual care model and configurable technology platform to let health systems offer care to consumers.” In addition to a virtual clinic
platform, they provide digital marketing services to increase consumer awareness and utilization.

CarePaths Behavioral Health EHR and Practice Management platform with video, patient portal, scheduling, secure messaging, claims and billing management, and ePrescribe.

ChironHealth A brand-able telemedicine platform with insurance eligibility checking, scheduling, virtual waiting room, and video. ChironHealth stands out in that it guarantees private payer
reimbursement for telemedicine video visits.

CloudVisit Telepsychiatry platform that recently (March 2015) launched its mobile app for iOS and Android devices; pricing starts at $150/month and includes scheduling.

DigiGone Specializing in low bandwidth maritime commmunications, DigiGone combines software application development and hardware integration for its video solutions. It is currently
used by the George Washington University Emergency Medical Department’s Maritime Medical Access team to provide telemedicine.

Doxy.me Beautiful, thoughtfully planned, free platform that supports a waiting room workflow. Since it uses WebRTC for video, it does not support video calls on Internet Explorer or Safari.
Mobile apps coming in May.

eVisit eVisit is telemedicine designed by providers, for providers. It provides 2-way HD video, ePrescribe, medical charting, automated patient engagement emails, and on-boarding
support.

iPath A free, opensource store-and-forward platform for collaborative exchange of medical knowledge, distance consultations, group discussions and distance teaching in medicine; no
video.

MedSymphony Primarily a proprietary EMR with video add-on option at $25 for 2 hours and $15 for each additional hour

REACH Health Georgia-based company providing interactive physician-to-patient telemedicine and telestroke solutions. Initially designed for telestroke, the system brings
together videoconferencing, medical imaging, and patient data.

Secure Telehealth Platform appears to be limited to PCs only; uses OmniJoin by Brother for video.

SecureVideo Initially focused on telepsychiatry, SecureVideo has been expanding its offerings. Its platform includes scheduling and optional PayPal integration. In addition, it has excellent
technical support services.

SightCall Formerly Weemo, this is one of the early WebRTC-based video calling platforms out there.

SnapMD Secure, cloud based telemedicine technology

thera-LINK Telemental health platform with scheduling, ePay (via Stripe), and file storage, it offers a 15-day free trial and $45/month for unlimited video. It uses WebRTC video which means
not supported on IE and Safari browsers.

Vidyo Vidyo’s low pricing may be deceptive because it doesn’t include hardware and maintenance costs. Read our Vidyo review here.

Virtual Care Works Medical-grade network service provider that bundles communications solutions including videoconferencing, secure email, secure texting, and image archival.

Virtual Therapy
Connect

Free for less than 5 hours of video; $50 per month for unlimited video conference; more pricing here

VirtuMedix Complete telemedicine platform with patient records, scheduling, and online payment; but uses the slowly-going-obsolete Flash-based video.

VSee VSee is NASA’s official video chat + telemedicine platform aboard the International Space Station. It integrates secure health communications, virtual care workflows, and SDKs to
easily build and grow any telehealth platform. Offerings include telemedicine kits & carts with medical devices.

WeCounsel Telehealth platform with an emphasis on behavioral health, including scheduling, messaging, and file storage. It’s currently offering a1 month free trial and $14.99/mo unlimited
use; it uses Vidyo for video.



Challenges for telemedicine

• Provider credentials

• Continuity of care

• Efficacy

Quality

• Medicare

• Medicaid

• Commercial

Reimbursement

• Adequacy of virtual exam

• Patient selection

Clinical use

• IT infrastructure

• Clinical workflow

• Licensing and credentialing

Implementation



Legal requirements (USA)



Two major administrative components of
telemedicine practice

• Financial (reimbursement)

• Licensure





Reimbursement Coverage - 2016

NCSL – National Conference of State Legislatures http://www.ncsl.org/



Reimbursement Coverage - 2021

NCSL – National Conference of State Legislatures http://www.ncsl.org/



Reimbursement Coverage - 2023



Reimbursement requirement
Core Eligibility Requirements for CMS Reimbursement



Originating site
Originating Site – location of eligible Medicare beneficiary. Must be a Health Professional Shortage Area (HPSA) located either
outside of a Metropolitan Statistical Area (MSA) or in a rural census tract; or a county outside of an MSA

• Office of physician or practitioner

• Hospital (inpatient or outpatient)

• Critical access hospital (CAH)

• Rural health clinic (RHC) and Federally Qualified Health Center (FQHC)

• Hospital-based or CAH-based renal dialysis center (including satellites)

• Skilled nursing facility (SNF)

• End-stage renal disease (ESRD) facilities

• Community mental health center

• Dental clinic

• Residential facilities, such as a group home and assisted living

• Home (a licensed or certified health care provider may need to be present to facilitate the delivery of
telemedicine services provided in a private home)

• School



Telemedicine services

• Consultations
• Telehealth consults: emergency department or initial inpatient care
• Subsequent hospital care services with the limitation of one telemedicine visit every 30 days

per eligible provider
• Subsequent nursing facility care services with the limitation of one telemedicine visit every

30 days
• End-stage renal disease services
• Individual and group medical nutrition therapy
• Individual and group diabetes self-management training with a minimum of one hour of in-

person instruction to be furnished in the initial year training period to ensure effective
injection training

• Smoking cessation
• Alcohol and substance abuse (other than tobacco) structured assessment and intervention

services



Distant site - Eligible providers

• Physician

• Advanced Care Practicioner (ACP) - Nurse practitioner - Physician assistant - Nurse midwife

• Registered dietitian or nutrition professional

• Dentist, dental hygienist, dental therapist, advanced dental therapist

• Mental health professional

• Pharmacist

• Certified genetic counselor

• Speech therapist

• Physical therapist

• Occupational therapist

• Audiolgist

Not all above eligible for CMS reimbursement



What IS NOT covered?
Usually following are not covered under telemedicine:
• Electronic connections that are not conducted over a secure encrypted website as specified by the HIPAA

of 1996 Privacy & Security rules
• Prescription renewals
• Scheduling a test or appointment
• Clarification of issues from a previous visit
• Reporting test results
• Non-clinical communication
• Communication via telephone, email or fax
• Day treatment
• Partial hospitalization programs
• Residential treatment services
• Case management face-to-face contact

The following limitations apply:
• Payment for telemedicine services is limited to three per week per recipient
• Payment is not available for sending materials to a recipient, other provider or facility

27



Licensing - U.S. State Participation in the Compact

https://www.imlcc.org/

The Interstate Medical Licensure Compact offers a voluntary, expedited pathway to licensure for qualified
physicians who wish to practice in multiple states. The Compact significantly streamlines the licensing process.
The Compact currently includes 35 states. Compact became operational in April 2017.

2021 2023



Online prescribing

Establish physician-patient
relationship before he/she
may prescribe for the
patient.



Health Professional Licensure acceptance 2016

Special Telemedicine Licenses:
• Alabama
• Louisiana
• Montana
• Nevada
• New Mexico
• Ohio
• Oklahoma
• Oregon
• Tennessee
• Texas



Complex law – Physical therapy example

http://ptcompact.org/ptc-states



Telemedicine Guidelines

• AMA and ATA have policy statements on telemedicine

• Overarching principles include:
o Establishment of valid patient-provider relationship

o Professional judgment in appropriateness for telemedicine in clinical setting

o Continuity of care/shared medical record

o Use of evidence-based clinical guidelines for telemedicine

o Telemedicine held to same standard as in-person visit
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COVID induced changes



1135 waiver

• Effective for services starting March 6, 2020 and for the
duration of the COVID-19 Public Health Emergency, Medicare
will make payment for Medicare telehealth services furnished
to patients in broader circumstances for professional services
furnished to beneficiaries in all areas of the country in all
settings.

• Telemedicine visits are considered the same as in-person visits
and are paid at the same rate as regular, in-person visits.



COVID-19 policy update

https://www.medicaid.gov/medicaid/benefits/downloads/medicaid-chip-telehealth-toolkit.pdf

All 50 states and Washington, D.C., have taken actions to improve access to
telehealth in response to COVID-19.
In 33 states, commercial insurance carriers are temporarily relaxing
requirements around telehealth, either through state mandates or on their own.



McKinsey Report: Telehealth is Massive

https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/telehealth-a-quarter-trillion-dollar-post-covid-19-reality

A recent report from McKinsey & Co. documents the “massive acceleration in the use
of telehealth” since the COVID-19 epidemic.
Consumer adoption moved from 11% to 46%, and providers are now seeing from 50
to 175 times the number of patients via telehealth than they did before.
Pre-Covid, total annual revenues in telehealth were about $3 billion. With further
provider adoption, up to $250 billion of US healthcare spending could be virtualized.



Post-COVID

• The COVID-19 Public Health Emergency (PHE) resulted
in many changes to the health care system.

• PHE will end on May 11. 2023

• On December 29, 2022, the Consolidated Appropriations
Act of 2023 (CAA) extended many flexibilities and waivers
authorized during the PHE through December 31, 2024,
particularly around telehealth services.





Hospital at Home: A Leading Care Model for the Future?

• List of approved programs - https://www.cms.gov/files/document/covid-acute-hospital-care-home-program-approved-list-hospitals.pdf

• Sensors
• Remote monitoring
• Remote labs

https://liberatehealth.medecision.com/how-the-pandemic-is-accelerating-the-hospital-at-home-concept/



Telemedicine companies

2016



Federal

https://telehealth.hhs.gov/



The Center for Connected Health Policy
• https://www.cchpca.org/ - CCHP is the National Telehealth Policy Resource Center. The Center for Connected

Health Policy is a nonprofit, nonpartisan organization working to maximize telehealth’s ability to improve health
outcomes, care delivery, and cost effectiveness.



What is ahead (Technology part)



This illustration is from the April, 1924 edition of Hugo
Gernsback’s Radio News. Gernsback was the prolific author and
magazine publisher who is often called the Father of Science Fiction.

The TeleDactyl, as depicted by Science and
Invention magazine in 1925.
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History of telemedicne

• 1930s - The Royal Flying Doctor Service in Australia
used radio

• 1960s – NASA

• 1977 – Daily consultation – intensevist

• 1988 - earthquakes in Armenia

• 1997 - John Hopkins affiliated hospital performed a
study in surgical ICU using video conferencing
equipment connecting to the intensivists' homes



MedPhone Corporation in 1989
• It was the first use of a device called the MDphone

transtelephonic defibrillator. The device fits into a
briefcase-sized case and can be plugged into a standard
phone jack.

• The patient, Ada Evans, 54 years old, was one of two
patients equipped with the portable electronic cardiac
treatment systems in mid-May.

• On June 25, Mrs. Evans began experiencing an
extremely rapid heartbeat. Her husband, Roscoe Evans,
activated the MDphone, which automatically dialed the
hospital's cardiac care unit.

• After he attached two electrode pads to his wife's chest,
hospital workers activated the defibrillator, which
restores the heart's normal rhythm with electric shock.

Feldstein JS, O'Connor RE, Henry J, Simmons B, Nitowski L. Transtelephonic defibrillation. Ann Emerg Med. 1990 Dec;19(12):1367-70. PMID: 2240746.



Born of Tele-ICU

In 1977, a study by Grundy et al. demonstrated feasibility of tele-ICU from
an academic medical center to a private hospital [1].

In 1998 home-based intensivists using advanced telemedicine tools for
surgical ICU patients. Rosenfeld et al. showed reduced severity-adjusted
ICU and hospital mortality, ICU complications, LOS, and cost savings from
averted complications [2].

1) Telemedicine in critical care: an experiment in health care delivery. Grundy BL, Crawford P, Jones PK, Kiley ML, Reisman A, Pao YH, Wilkerson EL, Gravenstein JS JACEP. 1977 Oct; 6(10):439-44.)
2) Intensive care unit telemedicine: alternate paradigm for providing continuous intensivist care. Rosenfeld BA, Dorman T, Breslow MJ, Pronovost P, Jenckes M, Zhang N, Anderson G, Rubin H Crit Care Med.
2000 Dec; 28(12):3925-31.)



Tele-ICU

Classic Tele-ICU allows clinicians
to remotely see patients, see
bedside monitors, review the
patient’s past medical history,
care plan, test results, and
medications. Integrated
video/high-quality audio links
enable the remote clinician, in
real-time, to interact with the
patient, bedside nurse, clinician,
and the patient’s family.

Herasevich V, Subramanian S. Tele-ICU Technologies. Crit Care Clin. 2019Jul;35(3):427-438. PMID: 31076043

Dr Shulkin in the Cincinnati VA TeleICU room pic 3
Under Secretary for Health, Dr. David J. Shulkin tours the Cinncinati, OH VA medical
center.



Software Hardware

Broadband internet

Technical support

Digital peripherals

Key technical components of telemedicine



What Delivery Mechanisms Can Be Used?

• Networked programs link tertiary care hospitals and clinics with outlying clinics
and community health centers in rural or suburban areas. The links may use
dedicated high-speed lines or the Internet for telecommunication links between
sites. ATA estimates the number of existing telemedicine networks in the United
States at roughly 200 providing connectivity to over 3,000 sites.

• Point-to-point connections using private high speed networks are used by
hospitals and clinics that deliver services directly or outsource specialty services
to independent medical service providers. Such outsourced services include
radiology, stroke assessment, mental health and intensive care services.

• Monitoring center links are used for cardiac, pulmonary or fetal monitoring,
home care and related services that provide care to patients in the home. Often
normal land-line or wireless connections are used to communicate directly
between the patient and the center although some systems use the Internet.





Technologies barriers

• Systems are too expensive to enable wide-spread diffusion

• Systems from independent vendors do not interoperate

• What can be done “over the wire” falls far short of what can
be done in face-to-face encounters

• Most systems are sold as turnkey capabilities that are not
easily customized to meet end user-specific needs



Clinical information
system – complex data
interaction

Herasevich et al. Medical informatics in ICU., in Principles of Critical Care, 4th, 2015



The Health Information Exchange



Progress and Innovation

One variation of the contemporary
binaural stethoscope allows for multiple
clinicians to listen simultaneously

D. John Doyle Acoustical Respiratory Monitoring: Historical and Modern Aspects // The Open Anesthesia Journal,
2019, Volume 13 P. 53-58 DOI: 10.2174/2589645801913010053
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First generation ICU computer system – 1961 - 1977

Shubin, H, and M H Weil. 1966. “Efficient monitoring with a digital computer of cardiovascular function in seriously ill patients.” Annals of
internal medicine 65 (3) (September): 453-60. http://www.ncbi.nlm.nih.gov/pubmed/5911742.
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First generation ICU computer system – 1961 - 1977

Computer roomBedside
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First Japan ICU Monitor (1967)

The Nihon-Kohden ICU-80 monitor from 1967 - the monitor is almost as big as the patient bed.
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Second generation ICU computer system – 1977- 1992
almost ready for TeleICU

©2011 MFMER | slide-59
Wiener F, Weil MH, Carlson RW. Computer systems for facilitating management of the
critically ill. Comput Biol Med. 1982;12(1):1-15. PubMed PMID: 7075162.



60

EMR adoption statistics

• A 2009 survey of American Hospital Association (AHA)
members found just 1.5% of hospitals had a
comprehensive EHR system… increased to 40% in 2015

Henry, J., Pylypchuck, Y., Searcy Y. & Patel V. (May 2016). Adoption of Electronic Health Record Systems among U.S. Non-Federal Acute Care Hospitals:
2008-2015. ONC Data Brief, no.35. Office of the National Coordinator for Health Information Technology: Washington DC.
http://dashboard.healthit.gov/evaluations/data-briefs/non-federal-acute-care-hospital-ehr-adoption-2008-2015.php#citation
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Tele ICU

Patients who receive their ICU care from a hospital with an eICU program were:
• 26% more likely to survive the ICU.
• Discharged from the ICU 20% faster.
• 16% more likely to survive hospitalization and be discharged.
• Discharged from the hospital 15% faster.

Lilly CM, et al. A Multi-Center Study of ICU Telemedicine Reengineering of Adult Critical Care. CHEST. 2014 Mar 1; 145(3): 500-7.



Tele-ICU

Herasevich V, Subramanian S. Tele-ICU Technologies. Crit Care Clin. 2019Jul;35(3):427-438. PMID: 31076043

Functional structure of Tele ICU
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Active patient monitoring vs. tele-consultation

• Almost every EMR vendor such as EPIC, GE Healthcare offers their own
telemedicine solutions in general by adding video communication link on
the top of EMR software.

• However, these are on-demand telemedicine solutions and cannot be
considered as Tele-ICU Active patient monitoring (ARM) systems.

• FDA has guidance regarding differentiating ARM from medical device
data systems (MDDS).

• Devices (including software devices) used for APM must be FDA class II
certified. MDDS is not intended to be used in connection with active
patient monitoring.

• Code of Federal Regulations 21 Part 880. Docket No. FDA-2008-N-0106. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=880. Published 2008.

• Medical Devices; Medical Device Data Systems. FDA rule 76 FR 8637 , FDA-2008-N-0106. https://www.federalregister.gov/documents/2011/02/15/2011-3321/medical-devices-
medical-device-data-systems.



2014

In 2014 - Formal ICU telemedicine programs now support 11% of
nonfederal hospital critically ill adult patients.

There is increasingly robust evidence of association with lower ICU (0.79;
95% CI, 0.65-0.96) and hospital mortality (0.83; 95% CI, 0.73-0.94) and
shorter ICU (-0.62 d; 95% CI, -1.21 to -0.04 d) and hospital (-1.26 d; 95%
CI, -2.49 to -0.03 d) length of stay.

Lilly CM, et al. Society of Critical Care Medicine Tele-ICU Committee. Critical care telemedicine: evolution and state of the art. Crit Care Med. 2014 Nov;42(11):2429-36. PMID: 25080052.



2019

Subramanian S, Pamplin JC, Hravnak M, Hielsberg C, Riker R, Rincon F, Laudanski K, Adzhigirey LA, Moughrabieh MA, Winterbottom FA, Herasevich V. Tele-Critical Care: An Update From the Society
of Critical Care Medicine Tele-ICU Committee. Crit Care Med. 2020 Apr;48(4):553-561. PMID: 32205602.



What are the barriers?

Kumar G, Falk DM, Bonello RS, Kahn JM, Perencevich E, Cram P. The costs of critical care telemedicine programs: a systematic review and analysis. Chest. 2013 Jan;143(1):19-29. PMID: 22797291

Although tele-ICU deployment is increasing, it continues to cover only a
small proportion of ICU patients. This is primarily due to expense.
Studies suggested combined implementation and first year of operation
costs for a tele-ICU of $50,000 to $100,000 per monitored ICU-bed.

Telehealth skeptics have long argued that there are not enough data on
telehealth’s impact on outcomes and costs to support expanding its use. This
bill (Rep. Robin Kelly new telehealth bill) comes as providers and patients
worry that recent federal and state policies making telehealth easier to
access and bill for will be rolled back once the emergency period ends.
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Key Telemedicine Technology Needs
A New Generation

Of Devices
Interoperability Mechanisms for

Knowledge Diffusion

1. Less expensive
2. Usable in more places by

broader range of people
3. Rich set of clinical capabilities
4. Integration with EHRs

1. Vendor neutral station-to-
station

2. Plug-and-play devices

3. Dynamic federation of
distributed components

4. Self-configuring

5. Self-calibrating

1. Education and training for
non-traditional actors

2. Tech-embedded, process-
specific decision aides

3. Intelligent devices

4. Standardized user interfaces
to allow portability of skills



The Future ICU



Next generation of hospital patient monitoring (Tele ICU)

Electronic system will be able to handle the following:

– Effectively monitor all hospital beds in addition to the ICU

– Tracking patients from admit to discharge (continuity of care)

– Detect and manage deterioration (Sepsis, ARDS, etc)

– Support patients prioritization mechanism

– Automatization of routine tasks

– Human centered design
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Functional structure of Tele ICU

Herasevich V, Lipatov K, Pickering BW Principles of Medical Informatics and Clinical Informatics In Critical Care // In Kress J, Schmidt G,
Hall J. Principles of Critical Care, 5th edition. McGraw-Hill Education / Medical; 2022
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National Emergency Tele Critical Care Network -
NETCCN

Fundamentally, NETCCN is designed to be rapidly deployed, easy to use, and
intended to help with tiered staffing models where local, non-critical care
trained clinicians can have a critical care trained expert in the palm of their hand

https://www.tatrc.org/netccn/index.html
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Clinical Control tower

Managed hospitals

Global monitoring (clinical control tower)

Region wide surveillance

Population
management

Location 1

Population
management

Location 2

Population
management

Location N…

Single patient viewer

AI and rule
based DSS

Core EMR 1 Core EMR 2 Core EMR N…

Extra
devices

Video
link
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Clinical control tower- surveillance

© 2018 Mayo Foundation for Medical Education and Research
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Artificial Intelligence High Value Data – Eliminate Noise Defined Process Defined QI Goals Communication

© 2018 Mayo Foundation for Medical Education and Research
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What could be improved in Tele ICU technically?

1. Better cameras/communications (8K)

2. Video recognition technologies

3. Better surveillance/alerting functionally

4. Better presentation of data from EMRs

©2011 MFMER | slide-76
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In Conclusion

- Licensing

- Reimbursement

- Interoperability

- Better systems

+ Patients acceptance



Chest. 2014; 145(6):1190. doi:10.1378/chest.145.6.1190 vitaly@mayo.edu


