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TEN MINUTES ANSWERS IN CARDIOLOGIA D’URGENZA (II)Insufficienza cardio-respiratoria acuta in PS:utilità di una NIV precoce e modalità di ventilazione



INSUFFICIENZA RESPIRATORIA ACUTA
Arterial Hypoxemia
End-organ Hypoxia
Anoxic brain injury
Cardiac Arrest



Nearly 90% of AHF patients complain of dyspnoea but fewer than half presentrespiratory failure affecting blood gas analysis, in form of hypoxaemia, hypercapnia oracidosis



AHF AND….
 COPD ASTHMA LARGE PLEURAL EFFUSION ATELECTASIS PULMONARY EMBOLISMmay precipitate or aggravate respiratory failure



Insufficienza cardio-respiratoria acuta in PSInsufficienza Cardiaca Acuta (AHF)
Edema Polmonare Acuto CardiogenoShock Cardiogeno



ACUTE HYPOXEMIC RESPIRATORY FAILURE

• INCREASED BREATHING FREQUENCY
• LOW OXYGEN SATURATION OR PaO2/FiO2 while receivingsupplemental oxygen







Acute Cardiogenic pulmonary oedema
Pulmonary Oedema is the second most frequent (after pneumonia) acute parenchymal alterationcausing Respiratory Failure
 Rapid increase in pulmonary hydrostatic pressure and trans-vascular fluid filtration
 Excess of interstitial and alveolar fluid  significant reduction of gas exchange and aconcomitamt shunt effect
Cardiorespratory collapse in hours or minutes unless therapeutic action is taken







• Non invasive positive pressure ventilation, either continuous positive airway pressure and pressuresupport, improves oxygenation and ph and decreases pCO2 and work of breathing.
• Meta-analyses suggest it may improve dyspnoea and reduce the need for intubation and mortality,compared with traditional oxygen therapy
• Non-invasive positive pressure ventilation should be started as soon as possible in patients withrespiratory distress (respiratory rate > 25 breaths/min, spO2 < 90%) to improve gas exchange and reducethe rate of endotracheal intubation.
• The fraction of inspired oxygen (FiO2) should be increased up to 100%, if necessary, according to oxygensaturation level



Cardiogenic shock• When Cardiogenic Shock is secondary to LV failure, acuterespiratory failure is nearly always present, with concomitantpulmonary oedema and tissue hypoperfusion.• The reduction in Lung Perfusion produces an increas inpulmonary dead space (some ventilated areas receive lessblood) increasing the ventilation perfusion mismatch



After time, in any shock state the symptoms can bedominated indifferent proportion by the systemic inflammatoryresponse
Compensatory mechanisms may be less efficient alterations in myocardial contraction , lung function, microcirculation and organ function
The response to vasoactive mediators and drugs can be severely altered



Lung Edema
Increased Pleural Pressure

Increased Hydrostatic Pressure
Reduced Lung Gas Volume

Nonaerated Regions
Consolidated or AtelectaticMainly in the more dependent lungregions

ARDS





In AHF patients with elevatedpreload and afterload PIP mayincrease cardiac output byreducing both pre- and afterload
Isolated RV dysfunction:PIP may be detrimentalincrease in RV afterload precipitates or aggravatEs RVfailure



Cardiogenic Shock
Although the use of NIV remains limited in hypotensive patients,it may be cautiously considered in selected CS patients withoutsevere haemodynamic instabilityThe potential use of HFNC in this context should be assessed



High Flow Nasal Cannulas
• Blend 100% O2 and room air toproduce gas with the desired FiO2• High enough flow up to 60 L/minproviding heated humidified air• Delivery of air volumes greater thanphysiological tidal volume creatinggreater oxygen diffusion gradient• Wash out of physiological dead space• Increased tidal volume• Increased end expiratory volume• Approximate 1 mmHg of PEEP forevery 10L/min of flow
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ACUTE HYPOXEMIC RESPIRATORY FAILURE
NIV: BENEFICIO CERTO

 Edema Polmonare Acuto Cardiogeno (CPAP O NIV riduzione mortalità ed IOT)

 Pazienti post-operati (resezione polmonare, chirurgia addominale)

 Trauma toracico (CPAP O NIV riduzione mortalità, IOT, degenza in T.I. e polmonite nosocomiale)
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L’USO DELLA NIV NON E’ RACCOMANADATO NELL’INSUFFICIENZA RESPIRATORIA IPOSSICA ACUTA DI NUOVA INSORGENZA.

INSUFFICIENZA RESPIRATORIA IPOSSICA ACUTA DI NUOVA INSORGENZA
(De Novo Hypoxemic Respiratory Failure):

Insufficienza respiratoria ipossica in assenza di sottostante patologia cronica dell’apparato respiratorio o di
scompenso cardiaco (sepsi, polmonite, atelettasia)

TASSO DI INTUBAZIONE DOPO TRATTAMENTO CON NIV 50 – 66%



CPAP Continuous Positive Airway Pressure
- La pressione applicata durante la fase inspiratoria è uguale allapressione di fine espirazione.
- Inizio e fine dell’inspirazione sono determinate dal paziente
- Flusso e Volume sono completamente generati dai muscoli del paziente

Il suo uso è appropriato quando i muscoli respiratori delpaziente sono in grado di generare una forza muscolaresufficiente



Effetti della CPAP
Miglioramento dell’ossigenazione ( PaO2)• Riduzione della probabilità del collasso delle piccolevie aeree• Riapertura delle aree atelettasiche del polmone(reclutamento alveolare)• Aumento della CFR e quindi della compliance



“However CPAP is not indicated in thepresence of symptomatic CO2 retention”



NON INVASIVE VENTILATION (NIV)• Mechanical respiratory support using techniques that do notbypass the upper airway• Is generally delivered using a combination of pressure supportventilation (PSV) plus positive end-expiratory pressure (PEEP)• Unlike NIV, CPAP does not deliver ventilation per se beacuse itdoes not assist inspiration



OBIETTIVI DELLA NIV

• Ridurre il lavoro respiratorio

• Migliorare gli scambi gassosi

• Ridurre Intubazione Oro - Tracheale



CPAP OR NIPPV
«Either tecnique can be used as first line in ACPE but it seemsreasonable to prefer NIPPV in patients with severe hypercapnia,although little evidence supports this recommendation»









When using helmet, high gas flow (40 – 60 L/min) is required to mantain a lowinspired partial pressure of CO2









Pratical aspects• The key issue is optimal synchronization between thepatient’s spontaneous breathing and the ventilator• Air leakage is often involved in case of asynchrony, which maybe reduced by one or more of adjusting the mask, shorteninginspiration time, changing pressure support by steps of 2 cmH2O or moving inspiratory and expiratory triggers by steps of5 – 10% or finally giving sedation• In general a leak < 0.4/L/s may be tolerated (< 25L/min)



Pratical aspects
The most important attribute of the equipment is leakagecompensation through an increase in air flow (up to 120 –180L/min)



Ti max
If gas leakage is significant and the set cycle is not reached

BACK UP
The ventilator switches to exhalation when the set Ti max is reached so thatinspiration can be termined



Expiratory trigger sensitivity (ETS)

Percent of peak inspiratory flow at wich theventilator cycles from inspiration to exhalation
Increasing ETS setting shorter inspiratorytime
Decrising ETS setting longer inspiratory time



ASYNCHRONY
Ineffective effortsRespiratory efforts not followed by a cycled response from the ventilator
Auto-triggering or double-triggeringCycled respiration out of patients’ demad
Tuning the Inspiratory triggerAdjusting the level of Pressure Support



Double Triggering
 SHORT INSPIRATORY TIME INSUFFICIENT PRESSURE SUPPORT
PREMATURE CYCLING
INSPIRATORY MUSCLES COTINUE TO CONTRACT
THE VENTILATOR ANTICIPATE A SECOND EFFORT
HIGHER TIDAL VOLUME
HIGHER WORK OF BREATH
DECREASE ETS IN INCREMENTS OF 10% TO LENGHTEN THEINSPIRATORY TIME
ADJUST Ti max
INCREASE Psupport TO ACHIEVE THE DESIDERED TIDALVOLUMES



ASYNCHRONY
Prolonged cycle (delayed cycling off)Cycled mechanical inspiratory time longer than patient’s inspiratory time
Reduction of leakageDecrease of Pressure Support, inspiratory time or ramp and, whenavailable, titration of expiratory trigger
Auto-PEEPAir trapping due to a limitation of the expiratory airflowOsserved in COPD and cases with high respiratory rate
Extend expiratory timeDecrease respiratory rateTitrate PEEP (compensate 80% of auto-PEEP in COPD patients



Delayed cycling
 ACTIVE EXPIRATORY EFFORT
 TIPICALLY DESCRIBED IN PATIENTS WITH BPCO

END INSPIRATORY PEAK IN THE PRESSURE CURVE
CHANGE IN THE SLOPE OF THE INSPIRATORY FLOWTOWARDS THE BASELINE

INCREASE ETS IN INCREMENTS OF 10% TO SHORTENTHE INSPIRATORY TIME
ADJUST Ti max





Posologia Rivaroxaban

45

TVPx/VTE recurrence

SPAF 20 mg od15 mg od IR moderata

15 mg bid per 21 giorni seguitoda 20 mg od
GRAZIE PER L’ATTENZIONE



OXYGEN THERAPY
• In AHF oxygen should not be used routinely in non-hypoxaemic patients as it causes vasoconstrictionand a reduction in cardiac aoutput• Oxygen therapy is recommended in patients with AHF and spO2<90% 0r paO2 < 60 mmHg to correcthypoxaemia• In COPD hyper-oxygenation may invrease ventilation-perfusion mismatch, suppress vemtilation and leadto hypercapnia• During oxygen therapy acid-base balance and spO2 should be monitored



«We recommend that NIV should be used in patients with ACPEin order to reverse Respiratory Failure faster, avoid endotrachealintubation and (with lower evidence) reduce mortality in highrisk patients. CPAP may be the best option in the pre-hospitalsetting».



INSUFFICIENZA RESPIRATORIA
Severa compromissione degli scambi gassosi ad esordio improvviso

Richieste metaboliche dell’organismoinsufficiente apporto di ossigeno ai tessutie/oinsufficiente rimozione dell’anidride carbonica nel sangue





Insufficienza Respiratoria
pO2 indicates severity of respiratory failure
paO2 (unlike pCO2) is strongly influenced by shunting
Adequacy of ventilation defined by arterial pCO2
In respiratory disease it is common for ventilatory failure and shuntingto coexist in the same patient

Nunn





CPAP
• An increase in PEEP increasesintrathoracic pressure, simultaneouslyincreasing intrapleural pressure
• The difference between the leftventricle systolic pressure andintrapleural pressure determines theleft ventricular afterload
• An increase in PEEP decreases leftventricular afterload and enhancescardiac



Insufficienza Respiratoria Ipossiemica (tipo I)

paO2 < 60 mmHgPaCO2 N o ↓Alveoli ossigenati in maniera inadeguata• ↓ FiO2• Collasso alveolare• Riempimento alveolare (fluidi, sangue, cellule)Compromissione transito di O2 da alveoli al sangue• Interstiziopatia• Patologia vascolare polmonareCompromissione del processo di Ossigenazione del sangue• Ostruzione del flusso ematico• Shunting• Ridotti livelli di Hb o Emoglobinopatie


