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Respiratory muscles
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Respiratory muscles
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Respiratory muscles
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Respiratory distress
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Oxygen Delivery Devices

IR0, 2T E BN 12RO,
HenEMREARNBRBREKRME HEnESRBEZEKRMRE
Nasal cannula (NC) Air entrainment venturi mask (VM)
Simple mask (SM) Air entrainment nebulizer
Partial rebreathing mask (PRM) High flow nasal cannula (HFNC)
Non-rebreathing mask (NRM) Blending system
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Mechanisms of Action of HFNC

Heated and Humidified

Inspiratory Demands
Can better meet elevated peak inspiratory flow demands

Function Residual Capacity
Increases FRC likely via delivery of PEEP

Lighter
More easily tolerable than CPAP or BiPAP

Oxygen Dilution

Can minimize oxygen dilution by meeting flow demands

Washout of dead space
Provides high flow rates leading to wash of pharyngeal dead space

19

Lodeserto, F. J., Lettich, T. M., & Rezaie, S. R. (2018). High-flow Nasal Cannula: Mechanisms of Action and Adult and Pediatric Indications. Cureus, 10(11), €3639. doi:10.7759/cureus.3639




Benefits of HFNC

@ Heated and Humidified  Facilitates removal of airway secretions
« Avoid airway desiccation & epithelial injury

Q High nasal flow rate . Decreased WOB

@ PEEP effect - Reliable delivery of FiO,
‘o Improved breathing pattern
Lighter \\- Unload auto-PEEP
e fort
Oxygen Dilution \ Enhances patent comfo

 Enhances oxygenation
@ Washout of dead space —— « Improved ventilation & oxygen delivery

20

Hyzy RC, Manaker S, Finlay G. (2020) Heated and humidified high-flow nasal oxygen in adults: Practical considerations and potential applications. UpToDate (Updated: May 02. 2023)



Contraindications of HFNC

Proposed flushing of deadspace CO ntrai nd icati OnS

at higher flows

Need immediate higher level of respiratory support (ie. MV, NIPPV)
Upper airway obstruction

Blocked nasal passages/ choanal astresia

Washing out of
nasopharyngeal

cavity Traumal/surgery to nasopharynx
Central apnea

Nasal cannula

Pneumothorax

+ Walsh, B. K., Brooks, T. M., & Grenier, B. M. (2009). Oxygen therapy in the neonatal care environment. Respir Care, 54(9), 1193-1202. 21
* Lodeserto, F. J., Lettich, T. M., & Rezaie, S. R. (2018). High-flow Nasal Cannula: Mechanisms of Action and Adult and Pediatric Indications. Cureus, 10(11), €3639. doi:10.7759/cureus.3639



Indications of HFNC

Adult Pediatric

Acute hypoxemic respiratory failure Bronchiolitis

Hypercapnic respiratory failure, COPD Asthma

Pneumonia
Croup
Acute heart failure/pulmonary edema Congenital heart diseases (hemodynamic balance)
Pre and post-extubation oxygenation Post-extubation phase
Obstructive sleep apnea Obstructive sleep apnea
Use in the emergency department
Do not intubate the patient
» Oczkowski, S., Ergan, B., Bos, L., Chatwin, M., Ferrer, M., Gregoretti, C., . . . Scala, R. (2022). ERS clinical practice guidelines: high-flow nasal cannula in acute respiratory failure. European

Respiratory Journal, 59(4), 2101574. doi:10.1183/13993003.01574-2021



Hazards of HFNC

Hazards

Risk of HFNC failure
Delay intubation

Higher ICU mortality rate (Ait Hamou et al., 2022)

Complications
Thermal injury

Gastric distention

Microbial contamination

» Oczkowski, S., Ergan, B., Bos, L., Chatwin, M., Ferrer, M., Gregoretti, C., . .. Scala, R. (2022). ERS clinical practice guidelines: high-flow nasal cannula in acute respiratory failure. European

Respiratory Journal, 59(4), 2101574. doi:10.1183/13993003.01574-2021 23



Select of patient’s interface

50%~70%
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Assessment

Sp0, /Fi0,
RR

ROX =

<2.85 <3.47 <3.85 >4 .88
Intubate Intubate Intubate Observe

Roca, O., Caralt, B., Messika, J., Samper, M., Sztrymf, B., Hernandez, G., . . . Ricard, J. D. (2019). An Index Combining Respiratory Rate and Oxygenation to Predict Outcome of
Nasal High-Flow Therapy. Am J Respir Crit Care Med, 199(11), 1368-1376. doi:10.1164/rccm.201803-05890C
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Assessment

NHF onset |
ROX at 2h > < 2.85-4.87 > Increase support and re-evaluate in 30 min »  AROX
» =05
> >4.88 Continue monitoring |« ]
ROX at 6h »  3.47 - 4.87 » Increase support and re-evaluate in 30 min AROX -
=05
> =4.88 Continue monitoring |« ]
ROX at 12h » 3.85-4.87 > Increase support and re-evaluate in 30 min > AROX
” E 005
> =4.88 Continue monitoring < y
Ricard, J. D., Roca, O., Lemiale, V., Corley, A., Braunlich, J., Jones, P., . . . Hernandez, G. (2020). Use of nasal high flow oxygen during acute respiratory failure. Intensive Care Med,

46(12), 2238-2247. doi:10.1007/s00134-020-06228-7
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Decision Making: Extending Miller's Pyramid. Acad Med, 96(2), 199-204. doi:10.1097/acm.0000000000003800

Ten Cate, O,, Carraccio, C., Damodaran, A., Gofton, W., Hamstra, S. J, Hart, D. E., . .. Schumacher, D. J. (2021). Entrustment
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COVID-19 positive

— {7283 COVID-19%E & L/ B (CT=17) ,
XA BBE=XR, EHFRTFRHEAR. FEAR
%2R IR (RR>28bpm) , MG R RTIHE,
FEFANRM 15L/mTSp0,:88% , ENARINE 7 4T
£ R APH 7.40/Pa0, 68/PaCO, 25/HCO;
19.5/BE -6.1,HR:116bpm,BP:124/89mmHg.
FEERBFR , CXRETEAMI B, EIM
£2 B 388 1 W 1 56 B2 A 15 B SR HFNC Y 2 A .

COVID-19 RT-PCR
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