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INTRODUCTION



RATIONALE:

Increased healthcare consumption and the need to cut costs

The increasing number of HMV patients across Europe

Difficulties associated with hospital discharge

Possibility of remote detection of signs and symptoms of 

decompensation

At-distance tailoring and monitoring of mechanical ventilation 

and 

Education reinforcement for the patient and caregiver.
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Eur Respir J 2025; 66: 2500094 

Eur Respir J 2025; 66: 2500557 

Despite a growing body of research published since the last ERS statement on telemonitoring of

ventilator-dependent patients, the added value of telemedicine in managing patients with chronic

respiratory failure on HMV remains controversial as the evidence was still very low. Building upon the 2016 
ERS statement, new RCTs comparing telemedicine-guided titration and follow-up with standard care (without

telemedicine) were included, providing evidence on tele-titration and tele-follow-up of patients on HMV. 

Telemedicine results in similar or improved compliance when compared with traditional face-to-face 

encounters. Telemedicine-based targeted troubleshooting and support based on individual patient

data, and a combination via smartphone apps or coaching websites, are feasible and effective. 

Expanding evidence suggests that telemedicine is probably cost-effective. 





TELEMONITORIZAÇÃO NA DPOC



EVIDENCE OF TELE-HEALTH IN COPD

Interventions: phone calls, 

websites or mobile phones, 

combined with education and/or 

exercise training



240 All LTOT and 70% mechanically 

ventilated. 1 year program



60 LTOT (None

under NIV)



(Source: Philips)

Philips Motiva system :heart rate monitoring, finger 

pulse oximeter, weight scales and blood pressure 

monitor. 

2nd generation system

http://www.informationweek.com/philips-seeks-bigger-role-in-healthcare-market/d/d-id/1278924?image_number=1


METHODS: TELEMONITORING

Hospital Interface

Patient Filter
Search function

Selected Patient

Risk indicators

Task list for selection

Task buttons

Patient List

Status

Task Indicators

Daily: SpO2, HR and 

symptom questionnaire

Weekly: Weight and BP

Monthly: Healthcare visits

Data to be inputted by 12.00

Patients Home

Philips Motiva system (modified)

Data was reviewed by healthcare team member on daily basis (Mon-Fri) by approximately 14.00 hours 

Courtesy of Michelle Chatwin





NIV: 32 (71%)



Remote home-based monitoring

MONITORING HOME NONINVASIVELY 

VENTILATED PATIENTS

Oximetry

Symptoms

Reality project 

Sleep

Zamith M, Rev Port Pneumol 2005





Remote home-based monitoring

Reality project funded by EU

Zamith M, Rev Port Pneumol 2005

TELEMONITORIZAÇÃO DE DOENTES COM 

INSUFICIÊNCIA RESPIRATÓRIA CRÓNICA

Dificuldades na transmissão dos dados da oximetria



TELEMONITORIZAÇÃO NAS DNM



Videophone system improves pediatric

Home Respiratory Assistance-Miyasaka K, Pediatrics 1997
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Web Based 

Videoconferencing 

software (Vidyo 

Corporation,

Hackensack, NJ, USA)

N= 14 (8 NMD; 5 adults; 7 invasive MV)

Results: Telemedicine encounters supported 

clinical decision-making, especially in 

patients with active clinical problems or when 

the patient was acutely ill.



Parameters: 

SpO2+Modem

(check points

twice daily and 

full night

weekly), RR, 

HR, Symptoms

(Respicard)

Intervention: 

PR on

demand

N= 13

10 on MV (5 

invasive)

8 MD, 1 Pompe, 

1 Post-Polio, etc

NO ALS

Results: 

Significant

reduction in 

Hospital 

admissions

Eur J Phys Rehabil Med 2013: 51-7



Utilidade da oximetria para titulação da OLT, VMD e estabilização de 
exacerbações



Supporto Telematico

Nocturnal report  of a 

ALS patient under NMV



NMD (7 in 16) MD n=4 (2 IMV, 2 NIV) ALS n=3 (2 IMV, 1 NIV) 

Adherence to the protocol study was good in 

9/16 (56%); Emergency visits were avoided in 

62.5% of cases



WIRELESS REAL TIME OXIMETRY TELEMONITORING-

PILOT STUDY 2006

Faculdade de Medicina da Universidade do Porto

http://www.med.up.pt/






Winck JC et al ERJ 2009; 34 (suppl 53): 131s

Progressive decreases in spO2 urged increases/changes in 

ventilatory support (like 2 ALS patients that had to be 

tracheostomized due to progressive bulbar dysfunction). Severe 

desaturation (due to secretion encumbrance) activated home 

mechanical in-exsufflation in 4 patients under continuous NIV 

avoiding hospitalization. 



WIRELESS VENTILATORY MONITORING SYSTEM

(VITALMOBILE® AVM) 

FOR LONG-TERM MECHANICAL VENTILATION: AN IN-
FLIGHT PILOT STUDY

Rev Port Pneumol 2010; 16 (supl 2): S8







TELEMONITORING IN ALS

N=40



BI-LEVEL GK425 ST (COVIDIEN)

—Bi-direccional comunication

— Visualization pressure/flow waveforms
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Single centre

Largest group (35%): ALS (4 bulbar)

Every day ventilator data (volume, 

frequency, pressure, hours of use) sent to 

the hospital (NP). NP informed the patient 

about the results and ventilator settings 

adjusted  (patient or care giver).

Transcutaneous monitor 6 h on HMV. The 

next day the measurements of the 

transcutaneous monitor and ventilator 

were evaluated (telemonitoring)

Home Initiation of HMV: improves ABG and QoL not 

inferior to in-hospital initiation. Start of HMV at home, 

with telemonitoring: safe, feasible and cheaper.





TeleMotiNIV set-up





Delivery of equipment 
to the patient home (A30 

with oximetry and compliance 
modules)

Indication of HMV
Day-hospital NIV set-up

4th Day 
- Download ventilator data
- Remote Re-titration of 
ventilator parameters if 
necessary

7th Day
- Nocturnal oximetry under NIV 
- Remote Re-titration of ventilator parameters if 

necessary

1st Month
- - Nocturnal oximetry under NIV 
- Remote Re-titration of ventilator parameters if 

necessary

2nd Month
- Download ventilator data
- Remote Re-titration of ventilator parameters if 
necessary

Home set-up and training 

3º Mês 
- Hospital visit

Average 

Time 

needed

Contact was  

health care 

professional 

initiated or 

patient 

initiative

If ventilation 

efficacy criteria 

were not met 

remote titration of 

ventilator was 

made coupled 

with 

compliance/oxim

etry download 

with the same 

periodicity until 

3M

(1 week)

Total time for Home 
stet-up & training: 

48min per patient

Total download time: 
7min per patient

Total Phone call 

time: 23min per 
patient

Total remote 

retitration time: 1,6 
min per patient

MD analysis time: 

10min per patient 



Telemonitoring

Positive feed-back  

telephone call

Check leakage

Consider home 

visit

Use ramp

Patient complain 

Difficulty getting 

into sleep

Patient complain 

:High Pressures

Contact patient 

Consider home 

visit

High leakage* 
(visual inspection 
of leakage trends; 

high leakage for > 

20% of time)

Patient 

compliant 

(>=6h) and well 

adapted

Mask discomfort

Leakage

Check leakage

Correct adjustment

Consider changing 

mask

*High-leakage 

(“vazamento 
grande”)



Multiparameter  analysis (including integrated oximetry with ventilator data)





With parameter adjustment nocturnal awakenings are reduced



Grupo a que pertence

UCCTCC
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p=0,003

TCC (Telemonitoring) : 
mean hours of usage 6,91h
UCC (Usual care) : 
mean hours of usage 5,53h

Compliance at 3 Months (n=31)

Moreira J et al, Rev Port Pneumol 2014; 20 Suppl 1: 110



WHEN TO START TELE-MONITORING IN 
VENTILATED DEPENDENT PATIENTS

• During initiation/implementation (Harzenberg A et al Respir Med

2014; Moreira J et al ERJ 2014 Abstract )

• To modify/retitrate therapy (Harzenberg A et al Respir Med 2014; 

Moreira J et al ERJ 2014 Abstract e Borel JC Thorax 2015)

• To detect earlier exacerbations (Vitacca M, ERJ 2009, Zamith

RPP 2009, Borel JC Thorax 2015)

• For weaning (Case report: Vitacca M et al TeleMed J E Health

2007)

• To monitor travel (Winck JC Thorax 2010)

• To support palliative care (Vitacca M et al, J Med Pers 2009)



WHEN TO START TELE-MONITORING IN 
VENTILATED DEPENDENT PATIENTS

• To avoid hospitalizations (Winck JC, ERJ 2009, Miyasaka K, 

Pediatrics 1997, Casavant JTT 2014)



BASIC PROTOCOLS

• Initiation/titration: Oximetry, capnography, Thoracic belts, Built-

in software

• Detection of exacerbations: Built-in software, ?

• To modify/retitrate therapy: Bi-directional communication

• Follow-up: Oximetry, capnography, Thoracic belts, Built-in 

software



Technology alone is not enough—it needs to be 

combined with innovations in processes to have the 

greatest effect.



http://cdn.static-economist.com/sites/default/files/images/print-edition/20141011_IRP001_0.jpg

http://www.google.pt/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZt9rVvpjLAhXHWxoKHSUoBCEQjRwIBw&url=http://www.economist.com/news/international/21623710-long-touted-health-care-revolution-may-last-be-about-arrive-stuck-waiting&psig=AFQjCNFJAYH-vvOyJVesdhiUeq2H0vsfow&ust=1456681241118308
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