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« ADPOC é a 32 causa de morte a nivel global

» As exacerbagoes agudas de DPOC (EADPOC) causam frequentemente
insuficiéncia respiratéria global aguda (ou crénica agudizada) e admissao em UC|

« Aintubacao traqueal (I0T)associa-se ainternamentos mais prolongados, maior
mortalidade e aumento dos custos

 AVNItornou-se o suporte respiratério gold standard no doente com EADPOC
grave e IRG descompensada
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0 d o e n t e c o m i n s u f i c i é n c ia Classification of the Severity of COPD Exacerbations P
respiratoria aguda é, por E—

definicao, um doente grave o s
|

Severity Variable thresholds to determine severity

Mild (default) « Dyspnea VAS <5
= RR < 24 breaths/min
* HR <95 bpm

* Resting 5a0; > 92% breathing ambient air
(or patient's usual oxygen prescription) AND
change < 3% (when known)

« CRP < 10 mg/L (if obtained)

Moderate « Dyspnea VAS =25
(meets at least * RR 2 24 breaths/min
three of five*) * HR 295 bpm
© Resting Sa0; < 92% breathing ambient air (or
patient's usual oxygen prescription) AND/OR
change > 3% (when known)
© CRP =10 mg/L

*If obtained, ABG may show hypoxemia (PaOz
70-80 mmHg)

Severe ~ Dyspnea, RR, HR, $a0; and CRP same as
moderate

« If obtained, ABG may show hypoxemia (PaO;
<60 mmHg) and/or hypercapnia and acidosis
(PaCO; > 45 mmHg and pH < 7.35)

l

Determine etiology:
viral testing, sputum culture, other

Adapted from: The Rome Proposal, Celli et al. (2021) Am J Respir Crit Care Med. 204(11): 1251-8.
Abbreviations: VAS visual analog dyspnea scale; RR respiratory rate; HR heart rate; Sa0; oxygen saturation; CRP

‘I’\ N I PP o N C U R S 0 D E V N I g;;i?::ve protein; ABG arterial blood gases; PaO; arterial pressure of oxygen; PaCO: arterial pressure of carbon
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Alteracoes fisiopatolégicas na EADPOC
A l6gica por detras da VNI

|EADPOC grave: broncoespasmo agravado, taquipneia

Dispneia e insuflagao pulmonar dindmica

Aumento do trabalho respiratoério (WoB) por mecanica
ventilatoria desfavoravel

Faléncia de bomba ventilatédria

Acidémia respiratoria
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Alteracoes fisiopatolégicas na EADPOC
A l6gica por detras da VNI

| EADPOC grave: broncoespasmo agravado, taquipneia

Dispneia e insu

= A\ \/N| reduz o WoB, melhora as
Aumento

ventilatol trocas gasosase Corrige O pH

Faléncia de bomba ventilatédria

Acidémia respiratoria
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Effects of Noninvasive Ventilation on Pulmonary
Gas Exchange and Hemodynamics during Acute
Hypercapnic Exacerbations of Chronic Obstructive
Pulmonary Disease

ORLANDO DIAZ, RAQUEL IGLESIA, MIQUEL FERRER, ELISABETH ZAVALA, CRISTINA SANTOS,
PETER D. WAGNER, JOSEP ROCA, and ROBERT RODRIGUEZ-ROISIN

Servei de Pneumologia i Al.lergia Respiratoria and UCI Quirurgica, Hospital Clinic, Departament de Medicina, Universitat de
Barcelona, Barcelona, Spain; and Section of Physiology, University of California-San Diego, La Jolla, California

TABLE 1
GENERAL CLINICAL CHARACTERISTICS OF THE PATIENTS AT ADMISSION
FEV,
Patient Age L) FEV,/FVC Pag, Pacos PSV PEEP
No. ) (% predicted ) (%) (mm Hg) (mm Hg) pHa Figs (cm H,0) (cm H;0)
1 69 0.51 (19) 38 48 89 723 024 14 0
2 54 0.54 (17) 28 57 75 7.33 0.24 12 4
3 61 0.88 (31) 55 44 59 7.39 021 10 5
4 72 2.14 (74) 62 53 73 7.32 021 10 4
5 71 1.41(51) 48 45 66 7.25 021 10 3
6 72 0.77 (26) 34 47 54 7.39 0.21 10 3
7 57 1.59 (45) 55 39 66 7.38 021 15 0
8 79 0.58 (21) 36 34 60 7.32 021 12 3
9 78 0.29 (11) 23 34 93 7.20 0.21 14 4
10 70 0.93 (31) 32 35 76 7.31 0.21 13 3
Mean 68 0.93 (31) 41 44 71 &y 0.22 12 3
SD 8 0.59 (20) 13 8 13 0.06 0.01 2 2

Definition of abbreviations: pHa = arterial pH: Fi, = fraction of inspired oxygen: PSV = pressure support ventilation; PEEP = positive end-
expiratory pressure.

Spirometric data were measured during stable clinical conditions or during recovery (33). PSV and PEEP levels were measured at base-
line.
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A VNI na EADPOC grave @ uma
intervencao com beneficio
comprovado

Varios ensaios clinicos desde o inicio dos anos 1990 demonstram
que a VNI é umaintervencgao de 12 linha na EADPOC com IRG aguda
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A VNI reduz a mortalidade em 46%

Figure 3. NIV vs usual care (overall) - Mortality

NIV Usual care Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Avdeev 1998 3 29 9 29 11.5% 0.330.10,1.11) ——

Barbe 1996 0 14 0 10 Not estimable

Brochard 1995 “ 43 12 42 15.6% 0.33[0.11, 0.93) S

Celikel 1998 0 15 1 15 1.9% 0.33[0.01, 7.58)

Collaborative 2005 5 100 8 91 10.7% 0.57[0.19, 1.68) _—

Dikensoy 2002 1 17 2 17 2.6% 0.50[0.05, 5.01)

Khilnani 2010 3 20 2 20 2.6% 1.50 [0.28, 8.04)

Liu 2005 1 18 3 18 3.8% 0.33[0.04, 2.91) NNT 12

Matuska 2006 7 30 7 30 9.0% 1.00 [0.40, 2.50] —_—

Plant 2001 12 118 24 118 30.8% 0.50(0.26, 0.95] — &

Samaria 2009 “ 20 8 20 10.3% 0.50([0.18, 1.40) —_—T1

Thys 2002 2 10 1 10 1.3% 2.00(0.21, 18.69]

Total (95% CI) 434 420 100.0% 0.54 [0.38, 0.76] -

Total events 42 77

Heterogeneity: Chi* = 6.36, df = 10 (P = 0.78); I’ = 0% t t t )
& Osadnik CR, et al. Non-invasi tilation for th t of acute h i iratory failure due t
E\NIPPON  CURSO DE VNI  exacerbation of chronic obstructive pulmonary disease. Cochran Database Syt Rev. 2017; A7) COO0A104.
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A VNI reduz a necessidade de IOT em 64%

Figure 6. NIV vs usual care (overall) - Need for endotracheal intubation

NIV Usual care Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Avdeev 1998 3 29 8 29 4.2% 0.38[0.11, 1.27) ~

Barbe 1996 0 14 0 10 Not estimable

Bott 1993 0 30 2 30 1.3% 0.20[0.01, 4.00)

Brochard 1995 11 43 31 42 16.7% 0.35[0.20, 0.60] —

Carrera 2009 5 37 13 38 6.8% 0.40[0.16, 1.00] —

Celikel 1998 1 15 2 15 1.1%  0.50 [0.05, 4.94]

Collaborative 2005 6 100 17 91 9.5% 0.32[0.13,0.78]) ——

del Castillo 2003 1 20 3 21 1.6%  0.35 [0.04, 3.09]

Dikensoy 2002 2 17 7 17 3.7% 0.29[0.07, 1.18) —_—r

Khilnani 2010 3 20 12 20 6.4% 0.25[0.08, 0.75) —_— NNT 5

Kramer 1995 1 i | 8 12 4.1% 0.14 [0.02, 0.92] ——

Liu 2005 2 18 8 18 4.2%  0.25[0.06, 1.02] -

Matuska 2006 3 30 10 30 5.3% 0.30(0.09, 0.98] — ]

Plant 2001 18 118 32 118 17.0% 0.56[0.34, 0.94] -]

Samaria 2009 4 20 11 20 5.8% 0.36[0.14, 0.95]

Thys 2002 0 7 5 5 3.3% 0.07 [0.00, 1.01)

Zhou 2001 7 30 17 30 9.0% 0.41[0.20, 0.85] =

Total (95% CI) 559 546 100.0% 0.36 [0.28, 0.46] &

Total events 67 186

Heterogeneity: Chi* = 6.68, df = 15 (P = 0.97); I’ = 0% t t f t

Test for overall effect: Z = 8.22 (P < 0.00001) e R, s v NP
EA\NIPPON RS0 DE VNI e acerbation of chranic obstructive pumonary disesse. Gochrane Database Syot Rev. 2017 A7) CDODATON.
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* Reducao da demora média hospitalar
« Sobretudo nos doentes com acidémia mais grave (pH <7.30)

* Reducao das complicacoes nao relacionadas coma VNI
» Faléncia multiorganica
* Pneumonia associada ao ventilador

* Melhoria do pH e Pa0, na 1¢ hora de suporte ventilatorio

 Resultados consistentes em varios cenarios
 Enfermaria versus SM
« Acidémia menos grave (pH 7.30 - 7.35) versus mais grave (pH <7.30)

‘I’\ N | pPON Osadnik CR, et al. Non-invasive ventilation for the management of acute hypercapnic respiratory failure due to

‘V‘, GASES exacerbation of chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2017; 7(7): CD004104.
W aithcars NIPPON 2026 doi: 10.1002/14651858.CD004104.pub.



A VNI iniciada precocemente na enfermaria de

Pneumologia é segura e reduz a mortalidade
O principal determinante do sucesso sao equipas treinadas

» 236 doentes com EADPOC com acidémia ligeira a moderada (pH 7.25-7.35)
internados em enfermarias de Pneumologia

» 2 bracos(1:1): standard of care versus VNI + standard of care

’Critérios de IOT cumpridos em 27.1% (SOC) versus 15.3% (VNI), p=0.02

lMortaIidade hospitalar 20.3% (SOC) versus 10.2% (VNI), p=0.05

’A VNI conduziu a melhoria mais rapida do pH na 12 hora e maior 4 da FR as 4h

&Y\ NIPPON
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‘V"\ GASES CURSO DE VNI Plant, P., Owen, J., & Elliott, M. Early use of non-invasive ventilation for acute exacerbations of chronic obstructive pulmonary disease on general
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Figure 2. Association Between Noninvasion Ventilation and Outcomes
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| Guideline Or Statement | ERS/ATS Guidelines @ Free

Official ERS/ATS clinical practice guidelines: noninvasive ventilation for acute

respiratory failure
Bram Rochwerg ‘ Laurent Brochard ’ Mark W. Elliott Show More v

European Respiratory Journal 2017 50(2): 1602426; DOI: https://doi.org/10.1183/13993003.02426-2016

TABLE 2 Recommendations for actionable PICO questions

Clinical indication® Certainty of evidencel Recommendation
Prevention of hypercapnia in COPD exacerbation i) Conditional recommendation against
Hypercapnia with COPD exacerbation JasTasaster) Strong recommendation for
Cardiogenic pulmonary oedema JasTastas] Strong recommendation for
Acute asthma exacerbation No recommendation made
Immunocompromised SlSTe] Conditional recommendation for
De novo respiratory failure No recommendation made
Post-operative patients FOS Conditional recommendation for
Palliative care [ Taar) Conditional recommendation for
Trauma fasTastas) Conditional recommendation for
Pandemic viral illness No recommendation made
Post-extubation in high-risk patients [prophylaxis) SD Conditional recommendation for
Post-extubation respiratory failure B Conditional recommendation against
Weaning in hypercapnic patients DD Conditional recommendation for

#. all in the setting of acute respiratory failure; T: certainty of effect estimates: ®®®®, high; ®®®

, moderate; @@, low; &, very low.
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A VNI esta indicada na EADPOC grave semrespostaa
terapéutica médica e titulagcao de 0, optimizadas

TABLE 1 | Severity of AECOPD in Hospitalized Patients Classified by Clinical Signs

Severity Clinical Signs

No respiratory failure Respiratory rate: = 24 breaths/min; heart rate < 95 beats/min; no use of accessory
respiratory muscles; no change in mental status; hypoxemia improved with
supplemental oxygen via Venturi mask 24%-35% inspired oxygen (Fioz); no increase

in Paco;
Acute respiratory Respiratory rate: > 24 breaths/min; using accessory respiratory muscles; no change in
failure—non-life-threatening mental status; hypoxemia improved with supplemental oxygen via Venturi mask >
35% Fio,; hypercarbia, ie, Paco; increased compared with baseline or elevated 50-
60 mm Hg
Acute respiratory Respiratory rate: > 24 breaths/min; using accessory respiratory muscles; acute change
failure—life-threatening in mental status; hypoxemia not improved with supplemental oxygen via Venturi mask

or requiring Fio; > 40%; hypercarbia, ie, Paco, increased compared with baseline or
elevated > 60 mm Hg or the presence of acidosis (pH = 7.25)

AECOPD = acute exacerbation of COPD.

Candidato ideal: IRG com pH 7.25-7.35, PaC0. 250-60 mmHg, dispneia moderada a

grave com tiragem e taquipneia persistentes (>24-30/min)

4
.‘:,\ gIAF;jFégN CURSO DE VNI Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using

/Ao Mot NIPPON 2026 Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28




VNI na EADPOC: Contra-indicacoes

TABLE 3 | Absolute and Relative Contraindications to
NIV

Absolute

Need for emergent intubation (eg, cardiac, or respiratory
arrest, severe respiratory distress, unstable cardiac
arrhythmia)

Relative

Acutely life-threatening nonrespiratory organ failure
associated with severe encephalopathy (Glasgow
Coma Scale < 10, severe upper GI bleeding, or
hemodynamic instability)

Facial or neurological surgery, trauma, or deformity

Significant airway obstruction such as tracheal tumor or
laryngeal mass

Inability of the patient to cooperate, protect airway, or
clear secretions precipitating a high aspiration risk

Anticipated prolonged need for mechanical ventilation
(=4-7d)

Recent esophageal or gastric anastomosis
Inability to fit the interface or NIV mask appropriately
Insufficient staffing support

NIV = noninvasive ventilation.

SSN\NIPPON — copso DE VNI
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Algumas contra-indicag6es podem

ser ultrapassadas com equipas
treinadas

Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28




VNI na EADPOC: factores preditivos de faléncia

TABLE 2 | Predictors of Potential NIV Failure

Inability to protect airway Hypotension (SBP < 90 mm Hg)

Reduced level of consciousness Age > 40y

Asynchronous breathing Shock of any etiology

Edentulism Glasgow Coma Scale < 11

Severe agitation Acute Physiology and Chronic Health Evaluation (APACHE) II score = 29
Profuse secretions Established acute respiratory distress syndrome

Tachypnea = 30 breaths/min pH < 7.25 (worsening acidosis on ABG)

ABG = arterial blood gas; NIV = noninvasive ventilation; SBP = systolic BP.

o
‘..,\ gIAF;jFégN C U R S 0 D E V NI Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using

N o NIPPON 2026 Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28




Implementacao da VNI: decisoes e ajustes iniciais

7\ NIPPON
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CONTRAINDICATIONS to NIV ]

Need for emergent intubation (cardiac
or respiratory arrest, severe respiratory
distress, unstable cardiac arrhythmia)
Glasgow Coma Scale < 10
Severe upper Gl bleed
Hemodynamic instability
Facial or neurological surgery, trauma, or
deformity

airway obstruction
High aspiration risk
Anticipated need for prolonged mechanical
ventilation

Recent esophageal or gastric anastomosis

lm

Bilevel
S/T mode
EPAP 3 - 5 cm H20
IPAP 8 - 12 cm H20
Backup rate 8 - 12
breaths/minute
Rise time 0.2 seconds
Goal oxygen saturation

Inability to fit mask
Insufficient staffing

l YES

INTUBATION

A
( INITIATION
[ INDICATIONS for NIV |
Spontaneously breathing
START responsive patient & YES
c any of the following:
Dyspnea
Accessory muscle use
Paradoxical breathing sTOP!
RR > 20-24 breaths/minute | NO Pulmonary or
pH<735 = expert
Paco, > 45 mm Hg oonsutaton’
REGISTERED RESPIRATORY
I NURSE THERAPIST
I ) : | [ Complete neurologic | [ Complete respiratory |
tead pe;:m“s}e . assessment including assessment including
J mental status ABG
Identify NIV Identify NIV Identify NIV
contraindications contraindications contraindications
] Confirm goals of care o s ]
Order NIV settings and communicate Obia!nal:ll:!\l':::;pmem
with team
Order level of care Ensure NIV device
and escalate when connected to central
necessary alarm system
cubemphu S Obtain mask, fit and
assessments adjust as needed
(ABG, exam)

CURSO DE VNI

NIPPON 2026

88%-92%

{

PROCEED
TO

TITRATION

Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28



Implementacao da VNI: titulacao do suporte
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OPTIMIZE PATIENT-NIV
SYNCHRONY

Address patient comfort

Minimize air leaks
Consider low dose

CURSO DE VNI

NIPPON 2026

( TITRATION ]
ADJUST EPAP if:
CHECK Significant autoPEEP or inadequate
ABG 30-60 minutes after oxygenation, then increase EPAP by 1-2 cm
initiation H,0 every 5 minutes (up to 10 cm H,0)
Titrate IPAP as tolerated by| «—> | When increasing EPAP, increase IPAP
increments of 2 cm H,0 by the same amount to maintain same
up to 20-rarely 30 cm level of pressure support
H,0 over 10 to 30
minutes Decrease EPAP if intolerant but not
<5cmH,0
) REGISTERED RESPIRATORY
SICAN NURSE THERAPIST
Identify therapeutic ) Ensure patient can 1 [ Titrate NIV per
goals follow commands physician order or
. 1 protocol
Ensure patient can
Clarify titration orders use call bell & Re-assess patient
’ co-operate with staff 15-20 minutes after
= initiation
Confirm NIV alarms Increase presence at
SRR bedside Assess mask
discomfort, tolerance,
Confirm staff able to | [ Monitor for nausea & | breathing effort &
notify physician for vomiting to prevent (____asynchrony
g:fs ;n‘::mommim ok J Conﬁgurg hi-pressure
Medicate for pain, | and disconnect
anxiety, and nausea in alarms
collaboration with
physician

Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilationin Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28

MONITORING




Implementacao da VNI: monitorizacao
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SIGNS OF FAILURE

Respiratory rate > 35 breaths/minute
Worsening of respiratory acidosis
Systolic blood pressure < 90 mm Hg
Heart rate > 120 beats/minute
Inability to tolerate mask
Inability to manage secretions
Worsening oxygenation

itation

Mueedlwnal‘of consciousness
Aspiration

Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28

[ monmoriNG ]
Assess every 30-60 minutes or as
clinically indicated
Comfort and tolerance
Emergency equipment
Vital signs (especially RR) ichxting b':g ks
Neck muscle use mask, suction set-up,
Interface fit oronasal &
Aiir leak
nasoj |
Patient - NIV synchrony almm?a':m
Tidal volume (6-8 mL/kg) at all times
Spo, 88%-92%
ABG every 30-60 minutes and as
needed
REGISTERED RESPIRATORY
RSl NURSE THERAPIST
 Determine frequency 1 ( Monitor for gastric ] | Monitor for gastric ]
of re-assessments by distension distension
interprofessional team ‘
- - ~ Assess safety for Administer
Clarify frequency of transport bronchodilators
updates
Monitor & initiate Report complaint of
Order ABG to assess | | prevention for dry eye dry eye
gas
_exchange as needed Monitor & initiate Assess mask
prevention for facial discomfort or
Lead waveform skin breakdown intolerance
assessment to ensure
patient-NIV synchrony | [ Notity physician & RT Assess mask leak
., | with concern about and change mask
Confirm staff able to oxygenation or type as needed
notify physician for respiratory status
signs and symptoms
of deterioration

NO YES

INTUBATION
REQUEST IMMEDIATE

PROCEED
TO

WEANING



Implementacao da VNI: desmame
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Healthcara

care consultation as
needed
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Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28

( WEANING )
Assess readiness to wean
pH 27.35 Attempt trial off NIV with
Decrease from Paco, at NIV start Spo, 88%-92% and Evidence of respiratory distress?
210% gradually extend weaning Respiratory rate > 20-24
Spo, = 88%-92% on Fio, <50% |<—> | as tolerated; consider |<—> breaths/minute
Heart rate 2 50 and < 120 break periods alternating Oxygen saturation < 88%
beats/minute with Hi-Flow nasal Heart rate > 120 beats/minute
Respiratory rate < 25-30 cannula Increased accessory muscle use
breaths/minute
Systolic BP 90-180 mm Hg without
vasopressors
Body temperature 36-38 degrees NO YES
Centigrade
Neurologic Kelly score € 2
No sedation Discontinue NIV
Minimal Bilevel NIV settings; e.g. while monitoring
8-10 cm H,0/5 cm H,0 closely
REGISTERED RESPIRATORY Resta
| PHYSIGAN 1 numse | THERAPIST pmmf:'x,:;,
Ensure clarity of de- N:ihl;y c%h::::'nanl& F!TI Wean NIV as per
escalation plan as 5 physician order or
patient stabilizes Gxygenation oo protocol
respiratory status CONSIDER
h - : “ INTUBATION EXPERT
Lead team goals of Increase presence at Transition to nasal @
care discussion bedside cannula to meet
: = oxygenation goal as
Ensure oxygenation Complete mucosal ordered
goal in plan of care and skin assessment
achieved and call for wound
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O doente que nao se adapta: aprender a reconhecer
as assincronias

Ineffective Effort Auto Triggering Double Triggering Premature Cycling Delayed Cycling
30 20 - 25 25 - 25 -
—
) 20 20 - 20
T’ 20 - il
i : : :
10 - 1 b 7
g T i I *1i | °1 |
0 0 0 0 0
- @ ¥ g ¥ ¥ wo,? ¥ R
& 0.75 - 0.75 - 0.75 - 14
E 0 0.00 - 0.00 - 0.00 0 -
:; i -0.75 —0.75 - -0.75 -1 -
-a -150 -150 -150 -2
50 - 4- 30 4 40 - 20 -
40 - . -
gao- l 3 o 30 15
_20 2 - 20 10
310- 14 = 10 4 5 -
0 o £ 0 0 0

Figure 2 - Noninvasive ventilation asynchrony. Arrows highlight the asynchronous events. Paw = airway pressure; EAdi = electrical activity of the
diaphragm. Reprinted from Longhini et al.’”” doi:10.3389/fmed.2022.1119924.
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TABLE 4 | Noninvasive Ventilation Asynchrony

-~
O doente que nao se adapta: o
[ ] Asynchrony What Is It? What Causes 1t? How Do You Treat It?
® Ineffective Patient effort fails to triggera | Weak respiratory effort Lower trigger sensitivity
como lidamos com as | e i
Inappropriately set trigger
sensitivity
N H 9 Auto triggering | Mechanical insufflation not Wrongly sensed triggering efforts Check sensitivity
a s s I n c r o n I a s H triggered by any patient including: Check for air leak
inspiratory effort Disturbances in airway pressure Check trigger type
Disturbances in flow
Air leaks
Double Breath stacking = second Most common in low tidal volume Increase tidal volume
triggering breath taken before ventilation, and high minute
delivery of first breath ventilation requirements
completed (metabolic acidosis, high dead
space)
Reverse Reflex contraction most Entrainment of patient’s intrinsic Optimal treatment unknown
triggering often induced by respiratory rhythm from the Reduce sedation
mechanical ventilation brainstem respiratory centers to Increase or decrease set rate
periodic mechanical insufflations
from NIV
Premature Interruption of the ventilator | Disproportionately shorter Increase inspiratory time
cycling insufflation anticipating inspiratory time (I-time) of
-~ ° 5 O patient effort termination machine in comparison with
A desadaptacao ventilatoria Bkl i
Delayed Mechanical assistance is Air leaks prevent achievement of Identify source of air leak, ie,
. o ” cycling lenger than patient effort expiratory trigger threshold and interface (mask), loose tubing
p o r a SSI n c ro n Ia e u m d o s and extends into patient insufflation cycling-off
expiration
f d “ d Flow Ventilator flow delivery Leaks Correct air leaks Adjust rise time
a c t o r e s e t e r m I n a n t e s e asynchrony insufficient to meet patient | Inappropriate rise time Increase flow
demands Inappropriate tidal volume Use NIV machine with leak
f I e ® d V N I Inappropriate PEEP compensation software
a e n C I a a Switch mode of ventilation
Auto-PEEP Positive pressure remains in | Untreated obstructive lung disease | Treat underlying obstruction
the aiveoii at the end of the | Not enough time to exhaie increase inspiratory flow
exhalation phase of Decrease respiratory rate
respiratory cycle leading to Decrease tidal volume
increased lung volumes, Apply extrinsic PEEP
reduced venous return,
and potential
hemodynamic
compromise
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NIV = noninvasive ventilation; PEEP = pasitive end-expiratory pressure,

Farmer MJS, Callahan CD, Hughes AM, Riska KL, Hill NS. Applying Noninvasive Ventilation in Treatment of Acute Exacerbation of COPD Using
Evidence-Based Interprofessional Clinical Practice. Chest. 2024; 165(6): 1469-1480. doi: 10.1016/j.chest.2024.02.040. Epub 2024 Feb 28
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Complicacoes associadas a VNI

« Ulceras de pressao
» Secura das mucosas Muitas destas

. Ep.|stai<|s, congestao nasal, dor nos seios perinasais complica(;ées podem

* |rritacao ocular :

* Atelectasias por rolhoes de secrecoes ser evitadas com
- Distensdo gastrica; aerocolia eqmpas.trelnadas e
* Claustrofobia v?:tllad:n:,sm 4
» Ansiedade esp'eI:.l S = -

. uitima geracao

 Delirium gerae

 Barotrauma
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O doente com grande dependéncia de suporte ventilatorio

* VNI com humidificacao
* Rotacao de interfaces

* Procinéticos e farmacos para reduzir
aerocolia

* RRintensiva nas pausas da VNI
 Alternancia entre suportes (HFNO)
* Considerar sonda para alimentacao
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Pode a oxigenoterapia de alto fluxo (HFNO) ser uma
opc¢ao ha EADPOC com IRG descompensada?

* RCT open-label de nao-inferioridade

« 225 doentes com EADPOC(1:1), pH 7.25-7.35 ¢ 05
PaC0.>50 mmHg

* Admissao em UCI 04
* Endpoint primario: faléncia do tratamento ‘§
(I0T ou mudanca de brago) % 03
§ 0.2
§
Q
0.1

Faléncia de 25.7% (HFNO) versus 14.3% (VNI)

(IC 95% 0.25-21.20, p=0.033) 0.0

Fig. 2 Kaplan-Meier curve analysis for cumulative failure rate. HFNC: High-flow nasal cannula oxygen therapy; NIV: Non-invasive ventilation

V. 4
i?.,\ EIAPSFégN CURSO DE VNI Tan, D et al. High flow nasal cannula oxygen therapy versus non-invasive ventilation for acute exacerbations of chronic obstructive pulmonary disease with acute-
L

Haalthcars NIPPON 2026 moderate hypercapnic respiratory failure: a randomized controlled non-inferiority trial. Critical Care 2024; 28. https://doi.org/10.1186/s13054-024-05040-9.
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Pode a oxigenoterapia de alto fluxo (HFNO) ser uma
opc¢ao ha EADPOC com IRG descompensada?

=\
P

Table 5 Other characteristics in the HFNC and NIV groups

HFNC(n=113) NIV(n=112) Pvalue

Table 3 Secondary endpoints in the HFENC and NIV groups a‘gjﬂ‘)’" EFCeiee  Eis =38 i
HFNC (n=113) NIV(n=112) pvalue Day 1 (hours) 132+45 99+£35 <0.001

Invasive ventilation 16(14.2) 6(54) 0026 gay ; (:°”'5) ::i i:‘l :j‘:izz 2‘32:

Treatment switch 13(115) 10(89) 0524 Day ) (h°u’5) 14‘91 o e = o o

Length of stay in ICU, days 7 (6-9) 9(6-11) 0059 Day : (hours) 12.814.9 1 ]'4 . 7'9 0'1 e

Length of stay in hospital,  10(8-13) 110-13) 0228 ey S S ;

days Dyspnea score 2(24) 2(1-3) 0.085

28-day mortality, n (%) 11097 8(7.1) 0485 Airway care interventions, 5 (3-7) 8(6-10) <0.001
per day

;i\if:gszlegtc:?xnn;sal cannula oxygen therapy; NIV Non-invasive ventilation; ICU Chio Scots 7(6-8) 6 (5-7) <0.001
Treatment intolerance 1(09) 5(45) 0210
Nasal facial skin break- 3(27) 10(89) 0.044
down, n (%)
HFNC High-flow nasal cannula oxygen therapy; NIV Non-invasive ventilation; ICU
Intensive care unit

glApsFé%N CURSO DE VNI Tan, D et al. High flow nasal cannula oxygen therapy versus non-invasive ventilation for acute exacerbations of chronic obstructive pulmonary disease with acute-

Haalthcars NIPPON 2026 moderate hypercapnic respiratory failure: a randomized controlled non-inferiority trial. Critical Care 2024; 28. https://doi.org/10.1186/s13054-024-05040-9.




A HFNO é inferior a VNI no doente com EADPOC grave

e IRG descompensada

dy © baro

Cortegiani 2020

MORTALIDADE Maia 2024 31.8%
PORTODAS AS 1oz 0 0 & 132 oo
C A U S A S Total (95% CI) 239 247 100.0%

Total events 21 23
Heterogeneity: Chi? = 3.14, df = 3 (P = 0.37); I = 5%
Test for overall effect: Z = 0.11 (P = 0.91)

gy O Darg

Cortegiani 2020 | ..3%
TAXA DE IOT Mca’ia\eg:)a2n4l 10 35 10 42 47.7%

Pantazopoulos 2024 3 51 3 54 15.3%
Tan 2024 16 113 6 112 31.6%
Total (95% ClI) 239 247 100.0%
Total events 31 20

Heterogeneity: Chiz = 2.09, df = 3 (P = 0.55); I? = 0%
Test for overall effect: Z = 1.93 (P = 0.05)
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'?.,\ EIAPSFégN CURSO DE VNI Qin, J., Wang, G., Liao, Y., Shang, W., & Han, D. High flow nasal therapy versus noninvasive ventilation for AECOPD with acute hypercapnic respiratory failure: a

UL dnfiig NIPPON 2026 meta-analysis of randomized controlled trials. Annals of Intensive Care 2025; 15. https://doi.org/10.1186/s13613-025-01480-w.
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A HFNO é inferior a VNI no doente com EADPOC grave
e IRG descompensada

¢ HENC NIV Risk Ratio Risk Ratio
MUDAN C A DE Cortegiani 2020 13 40 3 30 174%  4.22[1.30, 13.69] —

Maia 2024 8 35 0 42 26% 20.31[1.21,339.84] ——
TRATAMENTO Pantazopoulos 2024 10 51 4 54 223%  265[0.89,7.91] ——

Tan 2024 13 113 10 112 57.6%  1.20[0.59,282] -

Total (95% Cl) 239 247 100.0%  2.60 [1.54, 4.38] *

Total events 44 17 ) .

Heterogeneity: Chi* = 5.80, df = 3 (P = 0.12); I* = 48%

Test for overall effect: Z = 3.59 (P = 0.0003) ga0E &1 1B 80

Favours HFNC Favours NIV

D HFNC NIV Risk Ratio Risk Ratio
s o dy or sSubgroup BINLS 01 : S OLd 210 vi-r xed, 957 xed, 95%
FALENCIA DE Pantazopoulos 2024 10 51 8 54 326%  1.32[0.57,3.09] "
Tan 2024 29 113 16 112 674%  1.80[1.03,3.12] ——
TRATAMENTO
Total (95% Cl) 164 166 100.0%  1.64 [1.04, 2.60] -
Total events 39 24 ) ) )

Heterogeneity: Chi? = 0.35, df = 1 (P = 0.55); I’ = 0%

Test for overall effect: Z = 2.11 (P = 0.03) %.& 0.5 1 2 S

Favours HFNC Favours NIV
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VNI em alternancia com HFNO: o melhor de dois
mundos

VNI HFNO
44! WoB Maior conforto
Recrutamento alveolar +++ Facilidade de utilizacao
Correccao mais eficaz da Aquecimento e humidificagao
PaCO, e pH Promocao da clearance de
Aquecimento e secrecgoes, prevengao de
humidificagao atelectasias (em conjunto com
(equipamentos especificos) RR)
Prevencao de ulceras de pressao Recrutamento alveolar +
Drenagem brénquica mais eficaz Y WoB
Melhor tolerancia ¥ Espago morto
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A VNI nas exacerbacoes graves de DPOC com acidémia respiratoriareduz a
mortalidade e a necessidade de |I0OT versus terapéutica standard of care
optimizada

« E umaintervencao efectiva em varios cenarios se aplicada precocemente e de

forma apropriada
* SU, enfermaria e UCI

e Osucessoda VNI implica a seleccao do doente adequado, inicio atempado e
monitorizacao por uma equipa experiente

» As equipas multidisciplinares treinadas garantem uma implementacao com
elevado nivel de qualidade
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