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Introduction

u AS emergency physicians,we encounter patients
sufferingfrom either hypoxemicand/or hypercarbic
respiratoryproblemson a dailybasis

u Noninvasiveventilation (NIV) is the provision of
ventilatory support to a spontaneouslybreathing
patient without the useof endotrachealntubation.

u NIV has also been reported to significantlyreduce
the riskof nosocomiapneumonia



History

Rudimentarydevicesof continuouspositiveairway pressure
were describedn the 1930s,

Negative pressure NIV was used extensively during the

mayjor poliomyelitisepidemicsof the 1950s

Positive pressureNIV has becomethe acceptedtechnique
overthe pasttwenty years

The major evolution of NIV from the late 1980s and early
1990s to the presentday.

NIVusesin the acuteand chronicrespiratoryfailure, in both

the homesettingandin the critical careunit.



PHYSIOLOGIC EFFECTS OF NIV

u The positive airway pressureapplied during
Inspiration (sometimesreferred to as IPAP)
will Increasemeanairway pressure an effect
accentuated by also maintaining positive
pressureduringexpiration(EPAR)



RespiratoryPhysiology

Theadeqguacyof the respiratoryfunction dependson the
balance between the respiratory requirements (the
a f 2 larielthecapabilityof the respiratorypump andits
components (the respiratory motor drive and the
neuromusculasystem)to meetthoserequirements



RespiratoryPhysiology

In spontaneouslybreathing patients, dynamic measurementof
PEEPwith an esophageaballoon deliversmore preciseresults
andthusis preferable ElevatedPEEPmay arisefor the following
reasons

u Increased expiratory flow resistance (bronchospasm,
compromisedendotrachealtube patency, heat and moisture
exchanggdHMEfilters)

u Lossof lungelasticrecoll (emphysema)
u Increasedninute ventilation
u Inadequateexpiratorytime.



Noninvasive Mechanical Ventilation (NIV)

¢ Noninvasiveventilation (NIV) is the provision of ventilatory
supportto a spontaneoushbreathingpatient without the use
of endotrachealintubation. NIV has also been reported to
significantlyreducethe riskof nosocomiabneumonia

¢ Noninvasive ventilation (NIV) has been proposed as a
prophylacticmeasureafter extubationfor patientswho are at
high risk for reintubation. Three studiesshowed a beneficial
effect, with one study showinga reductionof reintubationrate
and the others a reduction in the rate of respiratory failure
post-extubation whichwasthe primaryend-point



Noninvasive positive pressure ventilation (NIPPV) is one of the most important
advances in emergency and critical care of patients in respiratory failure.

Nasal interface:
withh connector

Exhalation port




Indications and contraindications for NIV

i Noninvasiveventilation (NIV) is widely used today in both
acute and chronicsettingsto avoid complicationsof invasive

ventilation, suchasinfection

i Despiteits increasinguse,a significantnumber of patientsfalil
NIV and require endotrachealintubation. There are several
iIndicationsfor NIV,and patientqventilator asynchronieplaya
crucialrole in the toleranceand succes®f this technigque



Clinical indications for noanvasive ventilation

A Severe acute exacerbation of COPD (pH <7,35 and relative hypercarbia)

A ACPO and ARF in the absence of shock or acute coronary syndrome reg
acute coronary revascularization

Almmunosuppressed patients with acute respiratory failure

A High risk recurrent acute respiratory failure after planreedubation(not
Indicated posextubationfor low risk patients)

A Weaning from mechanical ventilation particularly in patienigh
background of COPD

A Acute respiratory failure following lung resection surgery or post abdomin
surgery

A Asthma
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Contraindications for nonnvasive positive pressure
support ventilation :

u Heliox therapy in combination with NIV for severe exacerbation of COPD
u Lifethreatening hypoxemia (PaO2 <60mmHg Bi®2 100%)
u CPAP in acute lung injury (ALI)

u Respiratory arrest

u Untreated pneumothorax

u Life-threatening dysrhythmias

u Inability to protect own airway

u Copious, unmanageable respiratory secretions

u Facial burns/trauma/recent facial or upper airway surgery
u Obtundation, inability to remove Mask

u Gl pathology with vomiting or high risk for vomiting



Absolute and relative contraindications for

Nnoninvasive positive pressure ventilation (NPPV)
trial

Contraindications for NPPV trial

Absolute contraindications
Need for immediate endotracheal intubation
Decreased level of consciousness
Excess respiratory secretions and risk of aspiration

FPast facial surgery precluding mask fitting
Relative contraindications

Haemodynamic instability

Severe hypoxia and/or hypercapnia, Pa,O./F1,0, ratio of <200 mmHg, Pa,CO.,
=60 mmHg

FPoor patient cooperation

Severe agitation

Lack of trained or experienced staff

Pa, Oz: arterial oxygen tension; Pa,CO,: arterial carbon dioxide tension; F1,0.:
iNnspiratory oxygen fraction.



MODES OF NONINVASIVE POSIFRESSURE VENTILATI!

1. Volumemechanical ventilation

u  Usually breaths of 25®00 ml (£8 mi/kg)
u Pressures vary

2. Pressuramechanical ventilation

u Usually pressure support or pressure control at
8¢20 cm of water

u  Endexpiratory pressure ofdb cm of water
u  Volumesvary



MODES OF NONINVASIVE POSIFRESSURE VENTILATI!

3. Bilevelpositive airway pressurelilevel PAP)

u Usuallyinspiratorypressure of §14 cm of water
and expiratory pressure ofc5 cm of water

u Volumes vary
4. Continuouspositive airway pressure (CPAP)

u Usually §12 cm of water
u Constant pressure, volumes vary
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There are two types of NIV :

ne first mode Is continuous positive airway pressure (CPAP) which

nliesa single pressureduring inspiration and expiration During CPAP
nlication,there are small variationsin pressureduring inspiration and

niration CPAPIs most useful for those patients with hypoxemic

respiratoryfailure (type 1).
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B. BPAPIs bi-level pressure applied during inspiration and expiration
Inspiratory positive airway pressure (IPAP)is the pressure support
appliedduring inspiration, whereasexpiratory positive airway pressure
(EPAPIs the pressureappliedduring inspirationand expiration

Inhalation
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Patient Selection

The successfulapplication of NIV depends on the
cooperationof the patient with the provider Thereare
some certain features that are suggestive of NIV
successThe patient's diagnhosis clinical characteristics
(intact dentation, lower APACHEscore, good initial
responseto NIV),lessair leakingand fewer secretions
areindicatorsof success



1. Acute exacerbation of chronic obstructive pulmonary disease

ChronicObstructivePulmonaryDiseasg COPD])s a diseasecharacterizedoy
expiratoryairflow limitation and mucushypersecretion Exacerbatiorof COPL
IS known to have high mortality risk Traditionaltreatment of a patient with

exacerbation includes oxygen, bronchodilators, systemic steroids and
antibiotics When all these measuresfail, patients are intubated. However,

iIntubation and extubation of patients with COPDcarry high mortality rates

COPDexacerbationis a reversibleprocess,so if physiciansare able to buy

sometime for their patients,they may negatethe unenviableconsequence

of this diseasgqGoksuet al., 2019).



An algorithm for initiating noninvasive ventilation (NIV) in patients with acute

respiratory failure COPD _ chronic obstructive pulmonary disease.




