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… After seven months of monitoring and follow-up, we conclude

that HT in elderly, severe COPD patients with multiple

comorbidities is safe and efficacious in reducing healthcare

resources utilization. “
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ClinicalTrials.gov Identifier: NCT02499068

Ancochea J, et al. Eur Respir J 2018 (in press March 29). 



Criteris d'Inclusió / Exclusió

Criteris d'Inclusió 
• Tenir més de 50 anys i menys de 90 anys.

• Ser diagnosticat amb MPOC d'acord amb els criteris de GesEPOC, amb limitació de flux 

d'aire FEV1 <50% del nivell teòric.

• Teniu un "fenotip exacerbador" definit segons els criteris de la guia GesEPOC: un 

pacient amb MPOC que té dues o més exacerbacions moderades o greus per any. 

Aquestes exacerbacions han de ser separades almenys 4 setmanes després de 

finalitzar el tractament per a l'exacerbació prèvia o 6 setmanes des de l'inici de 

l'exacerbació anterior en cas de no rebre tractament, per diferenciar el nou 

esdeveniment d'un fracàs terapèutic anterior.

• Estar en una situació d'estabilitat clínica, definida com 6 setmanes sense símptomes 

clínics des de l'última exacerbació de la MPOC.

• En oxigenoteràpia crònica al domicili.

Criteris d’Exclusió 
• Tenir una esperança de vida inferior a un any.

• Disfunció cardíaca terminal (classe funcional NYHA III-IV).

• Insuficiència renal avançada (aclariment de creatinina <30%) o en un programa de 

diàlisi.

• Cirrosi hepàtica o en un programa de trasplantament de fetge.

• Atenció domiciliària pal·liativa. 14



Disseny de l‘estudi
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Aim to 
randomize (n=240)

Home Telemonitoring

HTM (n=120)

Routine Clinical 

Practice  (RCP n=120)

HTM

Close out

RCP

Close out

Remote 

Patient 

Mgmt

Clinic  

visits

when 

needed

Inclusion criteria: 

COPD III – IV, LTOT, 

moderate exacerbation 

previous year

Clinic visit  at 
Month 0

Clinic visit  at 
Month 3

Clinic visit  at 
Month 6 

Clinic visit  at 
Month 9

Clinic visit  at 
Month 12

HTM group took daily 

measurements

• Pulse oximeter

• Blood pressure

• Respiratory rate & LTOT 

usage (Visionox®)

• Spirometry



Diagrama de fluxe CONSORT
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Randomized = 240 (-11 violations) 
N = 229 in follow up

Home Telemonitoring

HTM (n=115)

Routine Clinical 

Practice  (RCP n=114)

Home Telemonitoring
HTM (n=89)

Routine Clinical 
Practice  (RCP n=82)

Remote 

Patient 

Mgmt

Clinic  

visits

when 

needed

Month 0

Drop-outs n=12
Deaths n=14
Excluded n=7

Drop-outs n=13
Deaths n=12
Excluded n=2

Month 12



Característiques basals
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RCP* (N=114) HTM  (N=115) p-value

Male, n (%) 94 (82.5) 90 (78.3) 0.424
Age (years), mean ± SD 71.3 ± 8.94 71.5 ± 7.97 0.845
Education level. n (%) Illiterate 9 (7.9) 19 (16.5) 0.185

Primary 58 (50.9) 47 (40.9)
Secondary 30 (26.3) 30 (26.1)
University 17 (14.9) 19 (16.5)

Employment status, n (%) Active --- --- ---
Retired
Disabled/unable

With caretaker, n (%) 79 (69.3) 88 (76.5) 0.219
Dyspnea mMRC, n (%) II 28 (24.6) 35 (30.4) 0.549

III 56 (49.1) 51 (44.3)
IV 19 (16.7) 22 (19.1)

COPD hospitalizations in the last year, 
mean ± SD

2.0 ± 1.2 2.0 ± 1.31 0.8940



Característiques basals (2)
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RCP* (N=114) HTM*  (n=115) p-value
COPD hospitalizations last year, n (%) Total 75 (65.8) 86 (74.8) 0.136

Home status, n (%) Alone --- --- 0.783
With partner 75 (65.8) 84 (73.0)
With other relatives 15 (13.2) 10 (8.7)
With caretaker --- ---

Barthel Index, mean ± SD 94.6 ± 10.84 95.0 ± 9.86 0.7730
Charlson Comorbidity Index, mean ± SD 2.4 ± 1.51 2.4 ± 1.53 0.7090
Cote Index, mean ± SD 1.6 ± 2.16 1.7 ± 2.08 0.7010
Respiratory medications, n(%) LAMA + LABA + ICCI

LAMA
LABA
ICCI

---
108 (94.7)
110 (96.5)
106 (93.0)

---
107 (93.0)
115 (100.0)
110 (95.7)

---
0.593
0.043
0.383

PDE4 inhibitors 16 (14.0) 21 (18.3) 0.385
Mucolythics --- --- ---
Theophyllines 16 (14.0) 17 (14.8) 0.872
Oral steroids 4 (3.5) 5 (4.3) 0.744

Lung function, mean ± SD FEV1 post-BD 32.24 ±
8.798**

34.25 ±
9.085**   

0.0900

Home oxygen hours/day 18.8 ± 3.54 18.9 ± 3.69 0.7680
flow in L/minute 1.98 ± 0.500 2.01 ± 0.628 0.6840



Característiques basals (i 3)
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RCP* (N=114) HTM*  
(n=115)

p-value

Quality of life and other 
assessments

CAT 18.6 ± 6.45 18.6 ± 6.76 0.9950

euroQOl 0.78 ± 0.179 0.79 ± 0.175 0.5330

Goldberg anxiety 1.8 ± 2.55 1.5 ± 2.27 0.4180

Goldberg depression 2.9 ± 2.47 2.5 ± 2.45 0.2210



L'objectiu primari no s'ha aconseguit
The number of patients experiencing hospitalisations or ER visits was not significantly 

different between the groups different
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Time to first exacerbation
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No matter how the  endpoints were 
expressed, there was no significant 
difference between the two groups 

Per Protocol Population
HTM

N = 109
RCP

N = 106
p-value

# Patients with at least 1 ER visit 65 (59.6%) 59( 55.7%) 0.556

# Patients with at least 1 ER visit leading to hospitalization 54 (49.5%) 47 ( 44.3%) 0.445



Tampoc es va aconseguir la majoria

d'Objectius Secundaris
Duration of stay in hospital/ICU did appear to be shorter in the HTM group
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No significance

• Mean duration of 
hospitalization in days was 
lower by approx 4 days

• Mean ICU stay was about 7 
days less in an ICU 

• Neither difference in 
parameters is statistically 
significantly different but 
suggests positive effect of 
telehealth. 

Two parameters stuck out: 
Per Protocol Population HTM

N = 109
RCP

N = 106
p-value

Mean duration of hospitalisation in days 18.9 ± 16.40 22.3 ± 19.69 0.3490 

Number of ICU Admissions 3 (2.8%) 3 (2.8%) 0.972

Number of days in ICU 6.0 ± 4.58 13.3 ± 11.6 0.349

Presence of non-invasive ventilation 15 (13.8%) 16 (15.1) 0.781

Presence of orotracheal ventilation 2 (1.8%) 3 (2.8%) 0.628

Anxiety level at 12 months 0.9 ± 1.9 1.0 ± 2.4 0.911

Depression at 12 months 1.8 ± 2.21 2.2 ± 2.64 0.316

Daily activity at 12 months 95.3± 8.41 96.3 ± 9.13 0.46 

COPD symptoms at 12 months 21.5± 5.62 21.4± 6.07 0.855 



Qualitat de Vida i Síntomes

22

Goldberg 

Anxiety 

Index

Goldberg 

Depression 

Index

Barthel

Index

Daily 

Activity

CAT Score

COPD 

Symptoms



La durada de les hospitalitzacions en

pacients en TM va ser

significativament inferior durant els

darrers tres mesos

D
a
y
s
 i
n

 h
o

s
p

it
a

l

Time course

• The number of days in hospital per HTM 
patient was less than half that of patients 
in the RCP group

Only patients who survived 12 months
HTM

N = 85
RCP

N = 81
p-value

Number of days in hospital per patient (month 9 to 12) 1.3 3.4 0.038*



La TM va ser ben tolerada. Les 

puntuacions d'adherència i satisfacció

van ser molt elevades

• Patients remained compliant on the 

program despite being asked to use 3 

different devices every day. 

• Compliance was generally very high 

with only episodic non adherence -

only 28.4% of patients missed one or 

more measurements due to a lack of 

motivation. 

• They were highly satisfied with the 

telehealth intervention  (satisfaction 

questionnaire at the end of the study).

• The clinicians were also highly 

satisfied with the telemonitoring

solution.
24



Evolució del programa de TeleMedicina

PROMETE - similituds i diferències
Telehealth Pilot 

Start 2011

Promete I 

Start 2012

Promete II

Start 2014
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While the objectives of the studies were similar, the study design and protocol evolved 

considerably and these may have contributed the results of the study

Design Proof of concept - RCT Pilot -RCT RCT

# patients 50 60 240

Follow-up 3 months 7 months 12 months

Set-up Single-center study Multi-center study Multi-center study

Outcome Reduction of ER visits by 55%

60% reduction of hospitalization 
65% reduction of ER visits 
Extended time to first hospitalization 
by 55%

Signifcant reduction in respiratory related 
mortality

Points of 
differentiation 

Small trial
Run in community centers, with close 
communication to community nurses
Patients were “hand picked”

Small trial 
Run with community service and 
home visits by pulmonologists!
Patients still handpicked

HTM intervention was expedited referral to 
hospital pulmonologist via ER
Out of hours managed as per ER patient



In countries like Spain, where a well-developed health 

system ensures COPD patients have rapid, effective 

access to appropriate care, it may well prove challenging 

to demonstrate that telehealth further improves 

outcomes.

To conclude, remote patient management using this 

monitoring protocol in PROMETE II did not reduce the 

COPD-related ER visits or hospital admissions 

compared to RCP within 12 months. 

PROMETE II –

Conclusions

Ancochea J, et al. Eur Respir J 2018 (in press March 29). 


