
Marieke Duiverman

Telemedicine in home mechanical 
ventilation: where are we? 



Conflict of interest disclosure

q I have the following real or perceived conflicts of interest that relate to this presentation: 

Affiliation / Financial interest Commercial Company
Grants/research support: RESMED LtD, Philips BV, Vivisol BV, Fisher & Paykel LtD, Löwenstein

Honoraria or consultation fees:

Participation in a company sponsored bureau:

Stock shareholder:

Spouse / partner:

Other support / potential conflict of interest:



• Because it is the future? 

• Because it is possible?

• Because it improves outcomes?

• Because makes care more efficient and cost-effective?
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Because it is the future?
What does the future of health look like in 50 years? 

Vision on the future of healthcare at the European Health Summit | Shaping Europe’s digital future (europa.eu)

Value-based high-quality healthcare which is affordable, sustainable, 
accessible and personal for everyone

AI and machine learning

Personalised medicine (shared decision making)

Wearables

https://digital-strategy.ec.europa.eu/en/news/vision-future-healthcare-european-health-summit
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Because it is possible?
Examples of telemedicine solutions in HMV

CTBscholing.nl; google; Baltaxe E, Embid C, Aumatell E, Martínez M, Barberan-Garcia A, Kelly J, 
Eaglesham J, Herranz C, Vargiu E, Montserrat JM, Roca J, Cano I. Integrated Care Intervention 
Supported by a Mobile Health Tool for Patients Using Noninvasive Ventilation at Home: 
Randomized Controlled Trial. JMIR Mhealth Uhealth. 2020 Apr 13;8(4):e16395. doi: 10.2196/16395. 
PMID: 32281941; PMCID: PMC7186864. 
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Because it improves outcomes
Telemedicine during follow-up improves adherence

Le Mao R, Gut Gobert C, Texereau JB, Kremer F, Goret M, Chekroun Martinot A, Rosé M, Trzepizur W, Gagnadoux F. Effect of 
telemonitoring on the rate of dropout during home non-invasive ventilation: a retrospective study using a home care provider 
database. BMJ Open. 2024 Oct 4;14(10):e088496. doi: 10.1136/bmjopen-2024-088496. PMID: 39366711; PMCID: PMC11459294.



Because it improves outcomes
It is useful to get detailed info about adherence (variance)



Because it improves outcomes
Telemedicine during follow-up results in better therapy

Morelot et al. In press. Thorax. 

ETAPES program

Alerts with 
use < 4 h, 
leak > 24 L/min, 
AHI ≥ 10 
over 7 day period

COPD: RR, use



Because it improves outcomes
Telemedicine during follow-up improves HRQoL and reduces 

admissions

Jiang et al. eClinicalMedicine 2024. DOI:https://doi.org/10.1016/j.eclinm.2024.102518

Adherence
IPAP
Vt
Leak
RR

https://doi.org/10.1016/j.eclinm.2024.102518


Because it improves outcomes:
Are we able to predict of deterioration from (single) ventilator data

Borel JC et al. Thorax. 2015 
Mar;70(3):284-5. 



Prediction of deterioration from ventilator data

Blouet S et al. Int J Chron Obstruct Pulmon Dis. 2018 Aug 
27;13:2577-2586. doi: 
10.2147/COPD.S170242. PMID: 
30214176; PMCID: PMC6118244.

Sensitivity not very high and calculation requires days



Prediction of deterioration from symptoms? 

Ando H et al. Amyotroph Lateral Scler Frontotemporal Degener. 
2019 Aug;20(5-6):336-347. doi: 
10.1080/21678421.2019.1587
630. Epub 2019 Mar 26. PMID: 
30912468.

13 patients, 24 –weeks
5.7 (2-10) notifications per week

61 interventions (10 patients outside regular care)
Only 6 interventions were triggered by suboptimal 
overnight oximetry readings
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Because makes care more efficient
Telemedicine during initiation

 Adjusted mean 
difference in change 
in daytime PaCO2

95% CI

RECONSIDER_ COPD 0.04 kPa -0.31-0.38 kPa

HOMERUN 
_NMD/RTD/OHS

0.01 kPa -0.36-0.38 kPa

Duiverman ML et al. Thorax. 2020;75(3):244-252. 
van den Biggelaar RJM et al. Chest. 2020 Jul 16:S0012-3692(20)31897-3. 

Hazenberg et al. Respir Med. 2014 Sep;108(9):1387-95. 



Because it saves costs?
Reduction in costs of home initiation vs. in-hospital

Cost saving ~€3000 - €4000 per 
patient

van den Biggelaar RJM et al. Chest. 2020 Jul 16:S0012-3692(20)31897-3. 

Duiverman ML et al. Thorax. 2020;75(3):244-252. 



Because it saves costs?
Telemedicine might reduce costs once it reduces admissions

Vitacca M, Bazza A, Bianchi L, Gilè S, Assoni G, Porta R, Bertella E, Fiorenza D, Barbano L, Comini L, Scalvini S. Tele-
assistance in chronic respiratory failure: patients' characterization and staff workload of 5-year activity. Telemed J E 
Health. 2010 Apr;16(3):299-305. doi: 10.1089/tmj.2009.0115. PMID: 
20406117.

Cost-effectiveness and budget 
impact analyses are lacking
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Because patients prefer?
Patients are increasigly convinced of the benefits

5 themes:
- Benefits of timely intervention
- Reducing the unnecessary
- Increased self-awareness
- Taking initiative
- Technical challenges

Masefield S. et al. ERJ Open Res. 2017 Jun 23;3(2):00015-
2017.

Ando H. et al. Disabil Rehabil Assist Technol. 2021 
Jul;16(5):490-496.

Poster Anda Hazenberg JIVD 2025 

Focus group:
• being at home in a more 

trustworthy environment 
• fewer hospital visits 
• lower infection risks 
• less travelling 
• better remote communication 

with their physician
• easier access to physicians.
• More confidence
• Self-management 



Because patients prefer?
Not only telemedicine

Segovia-Kueny S et al. Respir Med Res. 2025 Jan 
31;87:101160. doi: 

10.1016/j.resmer.2025.101160. Epub ahead of print. 
PMID: 39914068.
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Is Telemonitoring really needed?
Initiation at the outpatient clinic; why (not)? 

P: 16, mainly NMD
I: multiple sessions of OP daytime titration
C: in-hospital
O: =PaCO2 and adherence

Saves hospital days

Seems to be suitable for 
less complex patients only

Daytime ventilation

No supervision during sleep

Still frequent travels for 
disabled patients

P: 28, mainly slowly progr. NMD
I: OP daytime titration (1-3 sessions)
O: =PaCO2 and adherence (~4 h)

P: 12  vs. 17 MND patients 
I: Day model (4 hours session)
C: prior to day model
O: =PaCO2, ↓waiting time, better prognosis

P: 58 ALS patients
I: Home daytime titration (8 sessions)
C: OP daytime titration
O: =PaCO2 and adherence; SF-36 better



Is it really needed?
Home initiation without telemonitoring: Why (not)?

Of importance is that the outpatient arm required more healthcare contacts 
(outpatient hospital visits, telephone calls, hospital stays and emergency home visits) 
and more frequent modification of ventilator settings (ventilator setting changes post 
initial NIV setup: inpatient 56% vs outpatient 62%).

Murphy PB.  et al. Thorax. 2023 Jan;78(1):24-31.
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Travel
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Take home messages and future perspectives

HMV is a 
complex 
expertise 
treatment

Diverse 
patient 
group with 
multiple 
needs

There is a clear 
need for research 
into parameters to 
be monitored, 
protocols and 
useful algorithms 
during follow-up, 
and investigating 
critical outcomes 
like HRQoL, long-
term critical 
events, cost-
effectiveness and 
budget and 
organisational 
impact 

Research is needed 
to find out what is 
the optimal set-up 
for HMV initiation

Initiation of 
HMV starts 
with proper 
intake and 
education

Patients prefer the home 
situation, but probably the 
how is more important than 
the where

Why use telemedicine
• Multiple options 
• Because it makes live 

easier
• Telemedicine is not the 

goal but a manner



• Telemedicine contributes to our goals in times of increased prevalence and shift of 
resources: Value-based high-quality healthcare which is affordable, sustainable, 
accessible and personal for everyone

• TM increases patient (and family) empowerment and enables patient- and family-
centred care. Patients prefer a mix. 

• The benefits of telemedicine depend on its goal: it should not used as fancy add-
on but to replace or prevent hospital care.   

• Research is needed investigating which telemonitored parameters predict 
relevant outcomes

To conclude
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