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u As emergencyphysicians,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 endotrachealintubation.

u NIV has also been reported to significantlyreduce
the riskof nosocomialpneumonia

Introduction



History

ü Rudimentarydevicesof continuouspositiveairwaypressure
weredescribedin the 1930s,

ü Negative pressure NIV was used extensively during the
majorpoliomyelitisepidemicsof the 1950's

ü Positive pressureNIV has becomethe acceptedtechnique
overthe pasttwenty years

ü Themajor evolution of NIV from the late 1980's and early
1990's to the presentday.

ü NIVusesin the acuteandchronicrespiratoryfailure, in both
the homesettingandin the criticalcareunit.



PHYSIOLOGIC EFFECTS OF NIV 

u The positive airway pressureapplied during
inspiration (sometimesreferred to as IPAP)
will increasemeanairwaypressure,an effect
accentuated by also maintaining positive
pressureduringexpiration(EPAP).



Theadequacyof the respiratoryfunction dependson the
balance between the respiratory requirements (the
άƭƻŀŘέύandthe capabilityof the respiratorypumpandits
components (the respiratory motor drive and the
neuromuscularsystem)to meet thoserequirements.

RespiratoryPhysiology



In spontaneouslybreathingpatients, dynamicmeasurementof
PEEPiwith an esophagealballoon deliversmore preciseresults
andthus is preferable.ElevatedPEEPimayarisefor the following
reasons:

uIncreased expiratory flow resistance (bronchospasm,
compromisedendotrachealtube patency,heat and moisture
exchange(HME)filters)

uLossof lungelasticrecoil(emphysema)

uIncreasedminute ventilation

uInadequateexpiratorytime.

RespiratoryPhysiology



Ç Noninvasiveventilation (NIV) is the provision of ventilatory
support to a spontaneouslybreathingpatient without the use
of endotracheal intubation. NIV has also been reported to
significantlyreducethe riskof nosocomialpneumonia

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

Noninvasive Mechanical Ventilation (NIV)



Noninvasive positive pressure ventilation (NIPPV) is one of the most important 

advances in emergency and critical care of patients in respiratory failure.



ü Noninvasiveventilation (NIV) is widely used today in both
acuteand chronicsettingsto avoid complicationsof invasive
ventilation,suchasinfection

ü Despiteits increasinguse,a significantnumberof patientsfail
NIV and require endotrachealintubation. There are several
indicationsfor NIV,andpatientςventilator asynchroniesplaya
crucialrole in the toleranceandsuccessof this technique

Indications and contraindications for NIV



Clinical indications for non-invasive ventilation

ÅSevere acute exacerbation of COPD (pH <7,35 and relative hypercarbia)
ÅACPO and ARF in the absence of shock or acute coronary syndrome requiring 

acute coronary revascularization
ÅImmunosuppressed patients with acute respiratory failure
ÅHigh risk recurrent acute respiratory failure after planned extubation(not 

indicated post extubationfor low risk patients)
ÅWeaning from mechanical ventilation particularly in patients wiyh

background of COPD
ÅAcute respiratory failure following lung resection surgery or post abdominal 

surgery
ÅAsthma
Å!ŎǳǘŜ ǊŜǎǇƛǊŀǘƻǊȅ ŦŀƛƭǳǊŜ ƛƴ ǎŜƭŜŎǘŜŘ άƴƻǘ ŦƻǊ ƛƴǘǳōŀǘƛƻƴέ ǇŀǘƛŜƴǘǎ



u Heliox therapy in combination with NIV for severe exacerbation of COPD  

u Life-threatening hypoxemia (PaO2 <60mmHg on FiO2 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 GI pathology with vomiting or high risk for vomiting

Contraindications for non-invasive positive pressure 
support ventilation :





MODES OF NONINVASIVE POSITIVE-PRESSURE VENTILATION 

1. Volume mechanical ventilation

u Usually breaths of 250ς500 ml (4ς8 ml/kg)

u Pressures vary

2. Pressure mechanical ventilation

u Usually pressure support or pressure control at 
8ς20 cm of water

u End-expiratory pressure of 0ς6 cm of water

u Volumes vary



MODES OF NONINVASIVE POSITIVE-PRESSURE VENTILATION 

3. Bilevelpositive airway pressure (bilevel PAP)

u Usually inspiratorypressure of 6ς14 cm of water 
and expiratory pressure of 3ς5 cm of water

u Volumes vary

4. Continuous positive airway pressure (CPAP)

u Usually 5ς12 cm of water

u Constant pressure, volumes vary



A. The first mode is continuous positive airway pressure (CPAP), which
appliesa single pressureduring inspiration and expiration. During CPAP
application,there are small variationsin pressureduring inspiration and
expiration. CPAPis most useful for those patients with hypoxemic
respiratoryfailure (type1).

There are two types of NIV : 



B. BPAP is bi-level pressure applied during inspiration and expiration.
Inspiratory positive airway pressure (IPAP)is the pressure support
appliedduring inspiration,whereasexpiratorypositiveairwaypressure
(EPAP)is the pressureappliedduringinspirationandexpiration.



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

Patient Selection



ChronicObstructivePulmonaryDisease(COPD)is a diseasecharacterizedby

expiratoryairflow limitation andmucushypersecretion. Exacerbationof COPD

is known to havehigh mortality risk. Traditionaltreatment of a patient with

exacerbation includes oxygen, bronchodilators, systemic steroids and

antibiotics. When all these measuresfail, patients are intubated. However,

intubation 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 unenviableconsequences

of this disease(Göksuet al., 2018).

1. Acute exacerbation of chronic obstructive pulmonary disease



An algorithm for initiating noninvasive ventilation (NIV) in patients with acute 
respiratory failure COPD _ chronic obstructive pulmonary disease. 

u


