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Non Invasive Ventilation (NIV)



NIV

•• Noninvasive ventilation (NIV) refers to the Noninvasive ventilation (NIV) refers to the 
administration of ventilatory support administration of ventilatory support y ppy pp
without using an invasive artificial airway without using an invasive artificial airway 
(endotracheal tube or tracheostomy tube).(endotracheal tube or tracheostomy tube).( y )( y )



NIV
•• NIVNIV waswas firstfirst usedused forfor thethe treatmenttreatment ofof•• NIVNIV waswas firstfirst usedused forfor thethe treatmenttreatment ofof

hypoventilationhypoventilation atat nightnight inin patientspatients withwith
neuromuscularneuromuscular diseasedisease..

•• ThisThis hashas provedproved toto bebe soso successfulsuccessful thatthat itit hashasThisThis hashas provedproved toto bebe soso successfulsuccessful thatthat itit hashas
becomebecome widelywidely acceptedaccepted asas thethe standardstandard methodmethod ofof
nonnon--invasiveinvasive ventilationventilation usedused inin patientspatients withwith
chronicchronic hypercapnichypercapnic respiratoryrespiratory failurefailure causedcaused byby
chestchest wallwall deformity,deformity, neuromuscularneuromuscular disease,disease, oror
i i di i d t lt l i ti t d id iimpairedimpaired centralcentral respiratoryrespiratory drivedrive..



• Non-invasive ventilation (NIV) in theNon invasive ventilation (NIV) in the 
management of acute type 2 respiratory 
failure in patients with chronic obstructive a u e pat e ts w t c o c obst uct ve
pulmonary disease (COPD) represents one 
of the major technical advances in o e jo ec c dv ces
respiratory care over the last decade.



NICE d th t NIV bNICE recommends that NIV be 
available in all hospitals admitting 

ti t ith COPD Thi h l d tpatients with COPD. This has led to a 
rapid expansion in the provision of 
NIV i ith 90% f UKNIV services, with over 90% of UK 
admitting hospitals offering this 
i t tiintervention.



NIV Indications:NIV Indications:
• Hypercapnic respiratory failure secondary toyp p p y y

chest wall deformity (scoliosis, thoracoplasty)
or neuromuscular diseases

• COPD with a respiratory acidosis pH 7.25–7.35
(H+ 45–56 nmol/l)

• Cardiogenic pulmonary edema

• Weaning from tracheal intubation



NIV i COPDNIV in COPD



Respiratory Failure

• Respiratory failure is defined as a failure to
i t i d t h d imaintain adequate gas exchange and is

characterized by abnormalities of arterial
bl d t iblood gas tensions.



T 1 f il P f <8 kP ithType 1 failure : Pao2 of <8 kPa with a
normal or low Paco2.

Type 2 failure : Pao2 of <8 kPa and a
P f >6 kPPaco2 of >6 kPa.



• Acute HRF:
High Paco2, low pH, and normal
bicarbonate.

• Chronic HRF:
High Paco2, normal pH, high
bicarbonate.

h i• Acute-on-chronic HRF :
High Paco2, low pH, high bicarbonate



COPD ExacerbationsCOPD Exacerbations

•• increase the respiratory loadincrease the respiratory load

• increasing hyperinflation with decreased• increasing hyperinflation with decreased
diaphragmatic excursion and strength

• increase intrinsic PEEP
• ineffective or inadequate tidal volume• ineffective or inadequate tidal volume

generation, respiratory patterns, and increased
respiratory frequencyrespiratory frequency.



NIVNIV
unloads the respiratory muscles byunloads the respiratory muscles by
• Increasing tidal volume.

• decreasing the respiratory rate and
diaphragmatic work of breathing.

• which translates to an improvement in
oxygenation a reduction in hypercapniaoxygenation, a reduction in hypercapnia,
and an improvement in dyspnea.



NIV  decreases 

i k f i t b tirisk of intubation
hospital mortality
length of staylength of stay

most pronounced in patients with more severe p p
COPD exacerbations having pH of less than 
7.30. 

intubation rates decreased by 34% 
mortality reduction of 12% 
absolute reduction in the length of stay byabsolute reduction in the length of stay by 
5.59 days 



NIV mode

• Bi-level pressure support ventilators are
simpler to use, cheaper, and more flexiblep , p ,
than other types of ventilator currently
available; they have been used in the; y
majority of randomised controlled trials of
NIV and are recommended when setting upg p
an acute NIV service. (C)



NIV settings for bi level pressure support in a patient withNIV settings for bi-level pressure support in a patient with 
acute hypercapnic respiratory failure due to COPD 

Mode Spontaneous/timed
EPAP 4–5 cm H2O 

IPAP
12–15 cm H2O (to be increased as 
tolerated to 20 cm H2O) 

Triggers Maximum sensitivity

Back up rate 15 breaths/min

B k I E ti 1 3Back up I:E ratio 1:3



NIV in Cardiogenic Pulmonary Edema



Respiratory failure in CHF

• combination of pulmonary vascular congestion,
interstitial edema, and alveolar edema.

• leads to hypoxemic respiratory failure, and
patients with CHF who further
d t i t if t h i i tdeteriorate manifest hypercapnic respiratory
failure.



CPAPCPAP
• recruits alveolirecruits alveoli

• increases functional residual capacityp y

• thereby decreasing the work of breathing, 

• improving ventilation-perfusion relationships, and 
eventually correcting hypoxemia and hypercapniaeventually correcting hypoxemia and hypercapnia. 

• Positive intrathoracic pressure decreases preload and leftPositive intrathoracic pressure decreases preload and left 
ventricular afterload



Meta analysis of CPAP shows:Meta analysis of CPAP shows:

i k d ti i i t b ti f 60%• risk reduction in intubation of 60%

d i li f 47%• decrease in mortality rate of 47%

• NIV has also demonstrated a risk reduction in
intubation rates of 52% (RR, 0.48; 95% CI, 0.34-
0 76) but not for mortality rates0.76), but not for mortality rates



NIV After Extubation



• More than 20% of patients require re-intubation 
on post extubationon post extubation

increased respiratory load
hyperinflationhyperinflation,
diaphragmatic dysfunction 
i i l d d ft l dincreases in preload and afterload

All f ib h iAll factors contribute to hypercapnia,
hypoxemia, and eventual respiratory failure



NIV i h 500 i ( lNIV in more than 500 patients (mostly
COPD patients) shows,

• reduced mortality rates by 45%

• decrease in VAP rates by 71%

• Reduced duration of ICU stay by 6.27 days and
hospital days by 7 19 days compared with ahospital days by 7.19 days compared with a
conventional weaning approach.

• Re-intubation rates were not decreased.



F t i t d ith i NIVFactors associated with success in NIV

• High Paco2 with low A–a oxygen gradient

• pH 7.25 – 7.35

• Improvement in pH, Paco2, and respiratory rate
after 1 hour of NIV

• Good level of consciousness



Factors associated with Failure of NIV

• High APACHE score

• Pneumonia on chest radiography

• Copious respiratory secretions

• Edentulous , Poor nutritional status

• Confusion or impaired consciousness



Other Indications

•• CommunityCommunity--acquired pneumoniaacquired pneumoniayy q pq p
•• ImmunocompromisedImmunocompromised patients and hypoxemic respiratory patients and hypoxemic respiratory 

failurefailure
•• AsthmaAsthma
•• Post operative Post operative 

Rib f tRib f t•• Rib fractureRib fracture
•• Do not Do not intubateintubate statusstatus
•• ARDSARDSARDSARDS
•• SARSSARS
•• Neuromuscular DiseasesNeuromuscular Diseases
•• Obesity Hypoventilation syndromeObesity Hypoventilation syndrome
•• Idiopathic pulmonary fibrosisIdiopathic pulmonary fibrosis



NIV not indicated in:

• Impaired consciousness

• Severe hypoxemiaSevere hypoxemia

P ti t ith i i t• Patients with copious respiratory
secretions



Complications of NIVComplications of NIV
F i l d l i j d• Facial and nasal pressure injury and sores

• Gastric distension
D b d hi k i• Dry mucous membranes and thick secretions

• Aspiration of gastric contents
• BAROTRAUMA (less risk with noninvasive

ventilation)
H i l d i i i h i• Hypotension related to positive intrathoracic
pressure (support with fluids)



Summary 

•• NIV is a safe, versatile and effective technique NIV is a safe, versatile and effective technique 
that can avert side effects and complications that can avert side effects and complications 
associated with endotracheal intubation. associated with endotracheal intubation. 

•• NIV has been recommended as firstNIV has been recommended as first--line therapy line therapy 
i h i i i hi h i i i hin the management in COPD patients with in the management in COPD patients with 
hypercapnichypercapnic respiratory failure. respiratory failure. 
N i i til ti d th d fN i i til ti d th d f•• Noninvasive ventilation reduces the need for Noninvasive ventilation reduces the need for 
intubation, mortality, complications, and length of intubation, mortality, complications, and length of 
stay in patients with COPDstay in patients with COPDstay in patients with COPD. stay in patients with COPD. 

••



NIV success dependsp

type and severity of acute respiratory
f ilfailure

underlying diseaseunderlying disease

the location of treatment

experience of the team.

time factor





Masks 







ASTHMA NAEPP 2007ASTHMA NAEPP 2007



•• New tools to assessNew tools to assess asthma control &asthma control &
di i kdi i kpredict riskpredict risk

•• monitor patientsmonitor patients for for comorbiditiescomorbidities
•• Potential new biomarkers and exhaled Potential new biomarkers and exhaled 

nitric oxide nitric oxide 
M l l ib di d b hi lM l l ib di d b hi l•• Monoclonal antibodies and bronchial        Monoclonal antibodies and bronchial        
thermoplastythermoplasty were among the new therapieswere among the new therapies
explored in asthmaexplored in asthmaexplored in asthmaexplored in asthma



New Drugs

• Anti Ig E Omalizumab (Xolair) in moderate persistent 
asthma patients
O li b i bi DNA d i d h i d• Omalizumab is a recombinant DNA-derived humanized 
IgG1κ monoclonal antibody that selectively binds to 
human  immunoglobulin E(IgE). g ( g )

• FDA approved in recurrent exacerbation in allergic 
patients.
A il bl i j bl f• Available in Injectable form 

• Dose 150mg 375mg s/c every 2-4 weeks above 12 yrs age 
patientpatient



LTRA (Montelukast)

•• Role not as steroid sparing drugRole not as steroid sparing drugRole not as steroid sparing drugRole not as steroid sparing drug
•• Alternative therapyAlternative therapy

G d i k AIA EIAG d i k AIA EIA•• Good response in smokers, AIA, EIAGood response in smokers, AIA, EIA
•• Good indication in children 4yrs n youngGood indication in children 4yrs n young



• Exhaled FeNO still controversial issue on 
diagnosing and management of asthma.

• FENO levels were influenced by sex, atopy, and
smoking status, with higher FENO levels reported 
in males, allergic subjects and nonsmokers.  



Environmental Role

• Pre birth and childhood (genetics, in utero
tobacco exposure, breastfeeding)p , g)

• home (outdoor and indoor air pollutants)
• workplace (health care workers)• workplace (health care workers)



Awaiting Clinical Trials 

Immunomodulators and novel therapies (bronchial
thermoplasty)

Several recent Monoclonal antibody studies have proven
that biologic therapy does not work unless the correctthat biologic therapy does not work unless the correct
patients are studied.

Finally, asthma biomarkers and asthma pharmacogenetics.
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