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Δεν ςπάπσει ζύγκποςζη 
ζςμθεπόνηων με 

ηιρ παπακάηω 
σοπηγούρ εηαιπείερ:



• Σφπου Ι (υποξαιμικι) : PaO₂ <60 mmHg (PaCO₂ N or     )

Διαταραχζσ αεριςμοφ-αιμάτωςθσ (V/Q mismatch)

• Σφπου ΙΙ (υπερκαπνικι): PaCO₂ > 45mmHg 

( ςυχνά + PaO₂ < 60mmHg)

Αναπνευςτικι Ανεπάρκεια

MEMA:
Βελτιώνει τον αεριςμό

Μειώνει το ζργο τθσ 
αναπνοισ





Ventilatory management 
of acute  hypercapnic
respiratory failure in 
adults. Thorax 2016

Indications of mechanical 
ventilation:
 Respiratory distress
 Rapid shallow breathing
 Accessory muscle use 
 Tachypnoea



Ενδείξειρ ΜΕΜΑ



BTS/ICS guidelines 2016





Χρόνια Αποφρακτικι Πνευμονοπάκεια (ΧΑΠ)



N Engl J Med. 1990 Nov 29;323(22):1523-30

pH

PaO2

PaCO2

http://www.ncbi.nlm.nih.gov/pubmed/2122253


Respiratory rate Tidal Volume

Minute Ventilation Pdi



The 90s

• Randomised controlled trial of nasal ventilation in acute ventilatory failure due to chronic obstructive airways
disease.

Bott J, Carroll MP, Conway JH, Keilty SE, Ward EM, Brown AM, Paul EA, Elliott MW, Godfrey RC, Wedzicha JA, 
Moxham J

Lancet. 1993; 341(8860):1555-7.

• Randomized, prospective trial of noninvasive positive pressure ventilation in acute respiratory failure

Kramer N, Meyer TJ, Meharg J, Cece RD, Hill NS.

Am J Respir Crit Care Med. 1995; 151(6):1799-806

• Noninvasive ventilation for acute exacerbations of chronic obstructive pulmonary disease.

Brochard L, Mancebo J, Wysocki M, Lofaso F, Conti G, Rauss A, Simonneau G, Benito S, Gasparetto A, Lemaire F, 
Isabey D, Harf A

N Engl J Med. 1995; 28;333(13):817-22.



Πολυκεντρικζσ μελζτεσ, τυχαιοποιθμζνεσ

Εφαρμογι NIV ςε αςκενείσ με παρόξυνςθ ΧΑΠ
• NIV+ standard therapy
• standard therapy

Εξειδικευμζνο περιβάλλον νοςθλείασ (ICU/HDU)

Αςκενείσ που δεν πλθροφςαν κριτιρια άμεςθσ διαςωλινωςθσ
pH <7.35 και >7.25
Καλό ςχετικά επίπεδο επικοινωνίασ



Intubation rate of COPD patients with acute 
exacerbation treated with and without NIV
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Χρόνοσ νοςθλείασ (θμζρεσ) αςκενών με οξεία 
παρόξυνςθ ΧΑΠ που ζλαβαν ι όχι υποςτιριξθ με NIV

*

Brochard et al. NEJM 1995;333:817
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The 2000’s

• 14 νοςοκομεία ςτθν Μεγ. Βρετανία

• Εφαρμογι NIV ςε κοινό κάλαμο
νοςθλείασ 

• 1/11 νοςθλευτζσ/αςκενείσ

• Σα περιςςότερα νοςθλευτικά τμιματα 
δεν διζκεταν εμπειρία ςτθν χριςθ του 
NIV

• 236 αςκενείσ με παρόξυνςθ ΧΑΠ

– 118 ςυνικθ κεραπεία (ST), 

– 118 ST + NIV

• pH 7.25-7.35, PaCO₂ >45mmHg

Εντόσ 12 ωρών από τθν προςζλευςθ ςτα 
ΤΕΠ

Αποκλειςμόσ αςκενών με

– pH< 7.25

– GCS<8
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• Τυχαιοποιθμζνθ μελζτθ –

1 κζντρο

• ΜΕΘ

• 49 αςκενείσ με ΧΑΠ που νοςθλεφονταν για 
παρόξυνςθ και παρουςίαςαν επιδείνωςθ

• Πλθροφςαν κριτιρια μθχανικισ υποςτιριξθσ 
του αναπνευςτικοφ

– pH<7.2

– Επθρεαςμζνο επίπεδο ςυνείδθςθσ (Kelly score 
>/= 4)

• Ομάδεσ 

– NIV: 23 άτομα

– MV: 26 άτομα



Σςνολική Επιβίωζη
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΢χζςθ pH αρτθριακοφ αίματοσ και αποτυχίασ  
ΜΕΜΑ



The 2010’s 



JAMA Intern Med. 2014;174(12):1982-1993

Retrospective study, 420 US hospitals



Recommendations
 For most patients with AECOPD, the initial management should be optimal 
medical therapy and targeting an oxygen saturation of 88–92% (Grade A).
 NIV should be started when 

 pH<7.35 and 
 pCO2>6.5 kPa (49mmHg) 
persist or develop despite optimal medical therapy (Grade A).

 Severe acidosis alone does not preclude a trial of NIV in an appropriate area 
with ready access to staff who can perform safe endotracheal intubation (Grade 
B).
 The use of NIV should not delay escalation to IMV when this is more 
appropriate (Grade C).

Indications for NIV in AECOPD



Indications for MV (AECOPD)





Acute hypercapnic respiratory failure

 Poor neurologic score: GCS < 11
 RR> 35 breaths/min
 pH< 7.25
 APACHE score> 29
 Asynchronous breathing
 Excessive air leak
 Agitation
 Excessive secretions
 Poor tolerance
 Poor adherence to therapy
 No initial improvement within first 2 h of NIV
 No improvement in pH
 Persistent tachypnea
 Persistent hypercapnia

Risk Factors for NIV Failure



Αντενδείξεισ ΜΕΜΑ



ABSOLUTE
• Severe facial deformity
• facial burns
• fixed upper airway obstruction

contra-indications to NIV

RELATIVE
• employed as exclusion criteria in clinical 

trials rather than being definitively shown to 
result in a worse outcome

• Some of the criteria have been challenged



RELATIVE CONTRA-INDICATIONS
Coma – loss of airway protection
 confusion, agitation and cognitive impairment

difficult to apply but should not preclude its use
acute pneumothorax - should be drained before applying NIV 
 Using a lower inflation pressure seems theoretically sensible but is 

without evidence. 
 If the patient deteriorates, NIV should be discontinued — urgent chest 

radiograph
Vomiting- able to rapidly remove NIV mask
 Marked abdominal distension- nasogastric tube

 copious secretions
 increases the risk of treatment failure 

Respiratory arrest or peri-arrest



There are few absolute contra-indications to a trial of NIV 
BUT 

some adverse features, especially when combined, require more caution and more 
intense monitoring

The presence of adverse features increases the risk of NIV failure and should prompt consideration of 
placement in HDU/ICU (Grade C).
Good practice points
 Adverse features should not, on their own, lead to withholding a trial of NIV.
 The presence of relative contra-indications necessitates 

 a higher level of supervision
 consideration of placement in HDU/ICU  
 an early appraisal of whether to continue NIV or to convert to IMV.

BTS/ICS guidelines 2016



MEMA ζε ςπεπκαπνική αναπνεςζηική 
ανεπάπκεια....συνέχεια



Νευρομυϊκά νοςιματα-Νοςιματα Θωρακικοφ κλωβοφ
(NMD-CWD)



 No randomised controlled studies for NIV versus IMV for acute hypercapnic
respiratory failure in NMD/CWD

 Individuals with NMD and CWD who present with AHRF should not be denied 
acute NIV.

 NIV is the ventilation mode of choice because patients with NMD or CWD tolerate 
it well and because extubation from IMV may be difficult.

 In patients with NMD or CWD, deterioration may be rapid or sudden, making 
HDU/ICU placement for therapy more appropriate

NIV in NMD/CWD- BTS/ICS guidelines 2016



NIV in NMD/CWD- BTS/ICS guidelines 2016

 Controlled oxygen therapy should be used in patients with NMD or CWD and AHRF   
(Grade D)

 NIV should almost always be trialed in the acutely unwell patient with NMD or CWD with 
hypercapnia. Do not wait for acidosis to develop (Grade D).

 In patients with NMD or CWD, NIV should be considered in acute illness when 
• VC is known to be <1 L and 
• RR >20, 
even if normocapnic (Grade D).

 In patients with NMD or CWD, consider controlled ventilation as triggering may be 
ineffective (Grade D).
 In NMD and CWD, intubation should not be delayed if NIV is failing (Grade D).



΢φνδρομο παχυςαρκίασ-υποαεριςμοφ (OHS)



• In obese patients, hospitalized for any reason, the presence of hypercapnia increases morbidity 
and mortality

• Severe OSA is the principal cause of hypercapnia, BUT hypoventilation also results from the 
mechanical effect of obesity

• there is a lack of evidence to guide treatment of either chronic hypercapnia or AHRF complicating 
obesity

• Presentation with acute on chronic respiratory failure is more common than de novo AHRF
• the precipitant cause for destabilisation may be unclear.
• Commonly chronic hypercapnia is unexpectedly revealed peri-operatively following routine or 

emergency surgery in an obese patient not known to have OHS

NIV in OHS-BTS/ICS guidelines 2016



• In OHS, NIV should be started in AHRF, using 
the same criteria as in AECOPD (Grade B).

• In the absence of acidosis, NIV may be 
indicated in some hypercapnic and/or 
somnolent obese patients (Level 2+).

• Controlled oxygen therapy should be used in 
patients with OHS and AHRF (Grade D).

• Probably different settings in 
application of NIV (controlled  
mode, high IPAP ( >30cmH₂O) and 
EPAP (10-15 cmH₂O))

• Achieving SpO₂ 88-92% may be 
difficult

• As the risk of NIV failure is greater, 
and intubation may be more 
difficult, placement in HDU/ICU 
for NIV is recommended



Άλλεσ ενδείξεισ-εφαρμογζσ ΜΕΜΑ



• Noninvasive pressure support ventilation in patients with acute respiratory failure. A randomized comparison 
with conventional therapy. Chest 1995

• Noninvasive pressure support ventilation in patients with acute respiratory failure. Chest 1993

• Noninvasive positive pressure ventilation: successful outcome in patients with acute lung injury/ARDS. Chest 
1999

• Predictors of failure of noninvasive positive pressure ventilation in patients with acute hypoxemic respiratory 
failure: a multi-center study. Intensive Care Med 2001

• Treatment of Acute Hypoxemic Nonhypercapnic Respiratory Insufficiency With Continuous Positive Airway 
Pressure Delivered by a Face Mask. A Randomized Controlled Trial. JAMA 2000

• Noninvasive ventilation in severe hypoxemic respiratory failure: a randomized clinical trial . AJRCCM 2003

• A multiple-center survey on the use in clinical practice of noninvasive ventilation as a first-line intervention for 
acute respiratory distress syndrome. Crit Care Med 2007

• Failure of non-invasive ventilation in patients with acute lung injury: observational cohort study. Crit Care Med 
2006

• oVNI Study Group;REVA Network (Research Network in Mechanical Ventilation). Changing use of noninvasive 
ventilation in critically ill patients: trends over 15 years in francophone countries. Intensive Care Med 2016

MEMA ςε ARDS





Pro

• Use in mild ARDS

• Avoidance of sedation/muscle 
paralysis

• Avoidance of ventilator-
associated complications

• Less hemodynamic 
compromisation

• Hematologic malignancies

Cons

• Delay in intubation

• Small studies 

• Comparison with oxygen 
administration or historical 
cohorts

• Broad diagnostic category 
(etiologies, classification)

• APACHE/SOFA score

• Vt: <6ml/kg PBW

NIV in ARDS



Noninvasive Ventilation of Patients with Acute 
Respiratory
Distress Syndrome
Insights from the LUNG SAFE Study. Bellani et al AJRCCM 

2017;195(1): 67-77, JAMA 2016;315:788-800

• Prospective, observational, international multicenter cohort study

• 50 countries

• 2813 ARDS patients: 2377 (84.5% -IMV)-436 (15.5%-NIV)

• NIV used in even moderate and severe ARDS

• NIV failure 30.7% (increased risk of death, higher mortality than ARDS 
with IMV)

• Limitations:++++++++++



• “Although evidence on the use of NPPV in patients with hypoxemic 
respiratory failure is for the most part favorable, further study is 
needed to establish efficacy and better define ways of identifying 
which subgroups within this very broad diagnostic category are 
most likely to benefit” NIV state of the art. AJRCCM 2001

• No recommendation for NIV in ALI/ARDS. Canadian Critical Care 
Trials Group / Canadian Critical Care Society Noninvasive Ventilation 
Guidelines Group. Canadian Medical Association Journal 2011



ΜΕΜΑ ςε ARDS

• Δεν υπάρχουν τυχαιοποιθμζνεσ μελζτεσ

• Δεν υπάρχουν κατευκυντιριεσ οδθγίεσ

• ΢ωςτι επιλογι αςκενών με ARDS για ΜΕΜΑ

• Έμπειρο προςωπικό

• Εφαρμογι ςε περιβάλλον ΜΕΘ/ΜΑΦ

• Καμία κακυςτζρθςθ ςτθ διαςωλινωςθ και εφαρμογι επεμβατικοφ 
αεριςμοφ



MEMA ςτο άςκμα



Meduri G et al CHEST 1996; 110:767-74

ΜΕΜΑ ςε υπερκαπνικι αναπνευςτικι  ανεπάρκεια-αςκματικι κρίςθ 

Παραμονι υπερκαπνίασ
Μετά 2 ώρεσ φαρμακευτικισ 
αγωγισ

Αποτυχία ΝΙV: 2 patients

BiPAP 15/5 cmH20
17 αςκενείσ



A Prospective Randomized Controlled Trial on the Efficacy of Noninvasive 
Ventilation in Severe Acute Asthma
Gupta D et al, Respir Care 2010;55(5):536-43

Standard Medical Therapy: n=25
NIV: n=28



Gupa et al Respir Care 2010



ΚΑΜΙΑ ΢Τ΢ΣΑ΢Η ΤΠΕΡ Ή ΚΑΣΑ ΜΕΜΑ
Αν δοκιμαςτεί NIV ο αςκενισ πρζπει να παρακολουκείτε ςτενά
(Evidence D). 
Όχι ςε διεγερτικοφσ αςκενείσ
Όχι εφαρμογι καταςτολισ

BTS/ICS guidelines 2016

• insufficient evidence to support the use of NIV in AHRF in acute asthma (Level 
3)

• IMV in acute asthma carries a very low mortality rate. Most asthma deaths 
relate to presentation in extremis or a failure to immediately implement IMV 
when indicated rather than a failure of IMV per se (Level 2+)

• NIV should not be used in patients with acute asthma exacerbations and AHRF 
(Grade C)

• Acute (or acute on chronic) episodes of hypercapnia may complicate chronic 
asthma. This condition closely resembles COPD and should be managed as 
such (Grade D)



ΜΕΜΑ ςε ανοςοκατεςταλμζνουσ αςκενείσ



• Αναπνευςτικι ανεπάρκεια: 1θ αιτία ειςαγωγισ ςε ΜΕΘ αςκενών με ανοςοκαταςτολι

• Αίτιο αναπνευςτικισ ανεπάρκειασ και επεμβατικόσ μθχανικόσ αεριςμόσ: κακορίηουν τθ κνθτότθτα 
(Azoulay et al J Clin Oncol 2013)

• Θετικά αποτελζςματα ΜΕΜΑ ςε ανοςοκατεςταλμζνουσ (μείωςθ ανάγκθσ για διαςωλινωςθ, 
μείωςθ ενδονοςοκομειακισ κνθτότθτασ)

 Improved survival in cancer patients requiring mechanical ventilatory support: impact of 
noninvasive mechanical ventilatory support. Azoulay et al, Crit Care Med 2001

Noninvasive ventilation in immunosuppressed patients with pulmonary infiltrates, fever, and 
acute respiratory failure. Hilbert et al, NEJM 2001

Noninvasive ventilation for treatment of acute respiratory failure in patients undergoing solid 
organ transplantation: a randomized trial. Antonelli et al JAMA 2000

• ΌΜΩ΢…..: βελτίωςθ τθσ επιβίωςθσ ανοςοκατεςταλμζνων αςκενών, τροποποίθςθ 
παραμζτρων εφαρμογισ μθχανικοφ αεριςμοφ



Azoulay et al Bone Marrow Transplantation 2012

Non-invasive mechanical ventilation in hematology patients with hypoxemic
acute respiratory failure: a false belief?



Effect of Noninvasive Ventilation vs Oxygen Therapy on Mortality Among Immunocompromised Patients 
With Acute Respiratory Failure. A Randomized Clinical Trial. 
Lemiale et al JAMA 2015



Lemiale et al JAMA 2015



• ΜΕΜΑ δεν φαίνεται να μειώνει τθ κνθτότθτα ι τθ ςυχνότθτα 
διαςωλινωςθσ ςε ανοςοκατεςταλμζνουσ αςκενείσ ςε ςχζςθ με τθν 
οξυγονοκεραπεία

• Επιλογι αςκενών για εφαρμογι ΜΕΜΑ

• ΢ε περιβάλλον ΜΕΘ/ΜΑΦ

• Έμπειρο προςωπικό

• Να μθν κακυςτερεί θ διαςωλινωςθ

• Μεγαλφτερο όφελοσ από τθν εφαρμογι High Flow Oxygen?

ΜΕΜΑ ςε ανοςοκατεςταλμζνουσ αςκενείσ



NEJM 2008;359:142-51.



NIV application in palliative care (Do not intubate-DNI)





Ποφ εφαρμόηεται ο ΜΕΜΑ?

ΜΕΘ/ΜΑΦ

Κοινόσ κάλαμοσ

ΣΕΠ????



ΜΕΜΑ ζηο ΤΕΠ???

• Περιςςότερεσ μελζτεσ βαςίηονται ςε εφαρμογι ΜΕΜΑ ςε 
ΜΕΘ/ΜΑΦ

• Αποτελεςματικότθτα ΜΕΜΑ όταν εφαρμόηεται ςε κοινό κάλαμο

• Πολλζσ αναφορζσ για ΜΕΜΑ ςε ΤΕΠ από ειδικι ομάδα (Medical 
Emergency Team-MET: ιατρόσ, νοςθλευτισ ΜΕΘ, respiratory 
physiotherapist)

• Ιδιαιτερότθτεσ ςτθ λειτουργία του νοςοκομείου (αυτόνομο ΤΕΠ?, 
βραχεία νοςθλεία?)

• Παρακολοφκθςθ-αςφάλεια αςκενοφσ



Εφαρμογι ΜΕΜΑ

Αςκενισ ςε κακιςτι κζςθ (30-45°)
Εφαρμογι μάςκασ (μζγεκοσ!!!!!)
Εφαρμογι ιμάντων



nasal pillows

oronasal mask

nasal mask

full-face mask helmet



Έναρξθ ΜΕΜΑ

 Χαμθλζσ πιζςεισ

 Ρφκμιςθ EPAP και IPAP ανάλογα με

– Άνεςθ αςκενοφσ

– Μείωςθ μυϊκισ κόπωςθσ

– Ποιότθτα αεριςμοφ

 Αναηιτθςθ και διόρκωςθ διαρροών!

 Εξαςφάλιςθ ςυνεργαςίασ αςκενοφσ-αναπνευςτιρα

 Take time



BTS/ICS guidelines 2016



MONITORING 



BTS/ICS guidelines 2016

Monitoring during NIV

 Oxygen saturation should be continuously monitored.
 Intermittent measurement of pCO₂ and pH is required.
 ECG, pulse rate and noninvasive blood pressure 

(cardiovascular complications related with NIV failure)
 Respiratory rate (predictor of NIV outcome)
 Bedside evaluation (patient)
 Leaks



In the absence of harm from modest hypoxaemia
saturation range of 88–92% is recommended in all patients with AHRF either spontaneously 
breathing or when receiving NIV

Supplemental oxygen therapy with NIV

 Oxygen enrichment should adjusted to achieve SaO2 88– 92% in all causes of AHRF being treated by 
NIV (Grade A)

 Oxygen should be entrained as close to the patient as possible (Grade C)

SpO₂ 88-92%



Bronchodilator therapy with NIV

Nebulized drugs should normally be administered during breaks from NIV
(Mukhopadhyay A,et al  J Crit Care 2009;24:474.e1–5)

 If the patient is dependent on NIV, bronchodilator drugs can be given via a 
nebulizer inserted into the ventilator tubing.



 Humidification is not routinely required (Grade D).
Heated humidification should be considered if the patient reports mucosal dryness or if 
respiratory secretions are thick and tenacious

Humidification with NIV

Sedation with NIV

Recommendations
 Sedation should ONLY be used with close monitoring (Grade D).
 Infused sedative/anxiolytic drugs should only be used in an HDU or ICU setting (Grade D).
 If intubation is NOT intended should NIV fail, then sedation/anxiolysis is indicated for symptom 
control in the distressed or agitated patient (Grade D).

Good practice point
 In the agitated/distressed and/or tachypnoeic individual on NIV, intravenous morphine 2.5–5 mg 
(± benzodiazepine) may provide symptom relief and may improve tolerance of NIV.



Επιπλοκζσ ΜΕΜΑ



Nasal bridge ulceration
 gastric distension
 Sinus or ear discomfort
nasal mucosal congestion or drying/ulceration
 acute pneumothorax

NIV complications
gastric distension

pneumothorax
Nasal bridge ulceration



Good practice points

Minor complications are common but those of a serious nature are 
rare

Care is needed to avoid overtightening of masks

Previous episodes of ventilator-associated pneumothorax warrant 
consideration of admission to HDU/ICU and use of NIV at lower than 
normal inspiratory pressures

 The development of a pneumothorax usually requires intercostal 
drainage and review of whether to continue with NIV



Take home messages (1)

• Αποτελεςματικότθτα ΜΕΜΑ ςε υπερκαπνικι αναπνευςτικι 
ανεπάρκεια λόγω ΧΑΠ και πρζπει να εφαρμόηεται αν pH< 7.35 και 
PaCO₂>49mmHg παρά τθ φαρμακευτικι αγωγι

• Να εφαρμόηεται ςε υπερκαπνικι αναπνευςτικι ανεπάρκεια λόγω 
NMD/CWD, OHS

• Ανεπαρκείσ ενδείξεισ  για ARDS, άςκμα, ανοςοκατεςταλμζνουσ

• Λίγεσ οι απόλυτεσ αντενδείξεισ

• Οι ςχετικζσ αντενδείξεισ δεν αποκλείουν τθν εφαρμογι ΜΕΜΑ υπό 
προχποκζςεισ (ετοιμότθτα για διαςωλινωςθ, monitoring, 
περιβάλλον ΜΕΘ/ΜΑΦ)



Take home messages (2)

• Σωςτι εφαρμογι ΜΕΜΑ (μζγεκοσ μάςκασ, κζςθ αςκενοφσ, 
παράμετροι αναπνευςτιρα)

• ΢θμαντικό το monitoring (περιβάλλον, κλινικι εικόνα, ηωτικά 
ςθμεία, ABGs, αναπνευςτιρασ….)

• Στόχοσ: SpO₂ 88-92% (ςε ΑΑ ΙΙ)

• Επαγρφπνθςθ για διαςωλινωςθ και εφαρμογι επεμβατικοφ 
μθχανικοφ αεριςμοφ ( επιδείνωςθ κλινικισ εικόνασ, δυςανεξία 
ΜΕΜΑ, επίπεδο επικοινωνίασ, εμμζνουςα υπερκαπνία και οξζωςθ, 
καρδιαγγειακά ςυμβάματα, ςοβαρι υποξαιμία,…..)

• Λίγεσ οι ςοβαρζσ επιπλοκζσ



Ευχαριςτώ


