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NIV and the balance between increased load and 

decreased capacity of the respiratory system

Duiverman ML. ERJ Open Res 2018



Physiologic rationale for NIV in stable COPD

NIV improves

Hyperinflation

Gas exchange

Sleep quality

Budweiser S, Respir Med 2005

Meecham-Jones, Am J Respir Crit Care Med 1995

Krachman S, Chest 1997



Early Evidence



Studies 3 months of NIPPV : Gay, Strumpf, Meecham-Jones and Casanova

Wijkstra P, Chest 2003

Some patients do improve their walking distance



VMNI na DPOC estável 

Estudos RCT a longo prazo

 European Multicentre study – ventilação volumétrica -122 

doentes (60 LTOT+NPPV/62 LTOT), PaO2 51,  PaCO2 56-

Report April 1999: melhoria da sobrevida em pacientes > 65 

anos, taxa de internamentos reduzida- Am J Respir Crit Care 

Med 2000 (Abstract)

 Italian Multicentre study – pressão assistida-90 doentes (43 

LTOT+NPPV/47 LTOT), PaO2 51, PaCO2 56- sem melhoria 

da sobrevida , redução da PaCO2, dispneia e melhor HRQL-

Clini E, Eur Respir J 2002
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Italian Multicenter Trial

SURVIVAL CURVES
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All RCT show significant improvement in dyspnoea in the NIV 

group





High-intensity NIV





Windisch W, Breathe 2011



Windisch W, Breathe 2011



Be careful with the heart





Recent evidence



18

2014



Struik: Daytime PaCO2 and PaO2
19



Event free survival curves of patients randomised to non-invasive positive pressure 

ventilation (NIV) and standard treatment. 

Struik F M et al. Thorax doi:10.1136/thoraxjnl-2014-205126

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.

After one 

year 65% 

(NIV) vs 64% 

(ST) were 

either 

readmitted or 

died



Kohnlein’s study: main difference form 

previous studies

 VNI with the aim at deduction of ≥ 20% in PaCO2 

during spontaneous breathing or a return to the 

normal values

21



NIPPV for stable hypercapnic COPD: 

the new evidence

22

362 assessed for eligibility

6 years 

36 respiratory units GER & 

AUSTRIA

195 randomized : 93 control & 102 NIV

66% under LTOT

PaCO2 58.5±6 mmHg, FEV1 26%, BMI 24.8

NIV targeted to reduce 20% of PaCO2

Improvement in Quality of Life Improvement in Survival

33.3% controls

11.8% NIV

Improve of 

5,6 points



NIPPV for stable hypercapnic COPD: 

the new evidence

23

Compliance

5.9h+- 3.1/day

mIPAP 21.6+-4.7

mEPAP4.8+-1.6     BR  16.1+-3.6

FEV1 improvement at 1 year: 2%

Emergency Hospital Admissions 

at 1 year 2.2+-10.2

Blood gas analysis:

Arterialised capillary ear lobe blood 

during SB

HRQoL: SF-36, SGRQ, SRI

Ventilators: VPAP II ST QuickNav

Hospital LOS: Study entry 5.6+-1.1 days

F-up:           3.1+-0.9 days 

(x 4: 2wk, 3M, 6M, 9M)





Ongoing studies





Murphy P et al, JAMA 2017

FEV1 0.6 (0.2) L/ 24 (8.6) %

BMI 21.5  Female 51%

13 centres



Murphy P et al, JAMA 2017

Need to treat  6 patients to avoid one hospital readmission or death in 12 months

HOT HMV trial: main results



JAMA 2017

HOT-HMV trial: secondary outcomes



6%

20.7%

12.4%

6,5%

15.5%



Other comments: Murphy’s study

 No Pulmonary Rehabilitation

 Only one centre: respiratory poligraphy (n=47)

 Crude mortality rate in these 116 patients over 1 year is around 30%: no 

mention of EOL plans



Duiverman ML. ERJ Open Res 2018

Evolution of ventilatory settings in RCT



HMV timing



BIG DATA





Outcomes and COPD phenotype



N=213



N=102

BMI 34.5

PaCO2 47

IPAP 20

EPAP 8

BUR 14



The future

















Conclusions

 Evidence of NIV in stable COPD has grown, 

and now we have a strong survival benefit…

 Favorable Phenotypes: higher hypercapnia

 Usage of high-intensity NIV recommended

 Control of compliance (>5h) is mandatory

 Portable ventilators, Automatic set-up and 

Home titration (Telemedicine) a good

alternative?
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