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Cosa ci ha insegnato la pandemia da Covid-19 ?

Tecniche, pianificazioni, 
percorsi 

L’esperienza di due ospedali 
al centro dell’emergenza



Covid-19 Emergency Background

Severe hypoxemic respiratory failure

Very high number of acute patients

Limited structural and medical resources

Need for new therapy protocols and strategic approach

High risk of spread of the infection among staff



“Hypoxia not only stops the machine,
it wrecks the machinery”

Attributed to J.S.Haldane, 1921



Coordinamento delle Terapie Intensive Lombarde

The extent of the problem





High Risk Airway Management



Total      Anaesthesia Emergency Dpt ICU

Critical Airway Events          184           133                  15                  36

1:22000            1:1300             1:1600

Death/Brain Damage             46            19                   5                  22                             

1:153000           1:4000            1:2600



Mortality/Morbidity/Critical events

If corrected on same
number of cases, highest
mortality/morbidity was
observed in ICU>ED>OR

If corrected per number
of cases, highest number
of critical accidents was
observed in ICU>ED>OR



Events in ICU and ED

deadly accidents %



Factors contributing to cause events

Quality of airway management conduct



Critical Care Patients
• Impairment in the balance DO2/VO2 

• Impairment in the balance VO2/O2 reserve
• Low tolerance to hypoxemia
• Underlying pathologies
• Complex medications
• Comorbidities



Airway Management 
in Critical Care Patients

Time-limited:
Tolerance of absolute or relative hypoxemia
Time of airway management (worsening hypoxemia)

Difficulty-limited: 
Higher difficulties due to underlying pathologies
Patients anatomic and anthropometric characters
Difficult proper airway evaluation
Poor resources



Which are the strategies to treat or 

to prevent severe hypoxemia ?

• Preoxygenation
• Sustaining DO2 determinants

• Identifying “at risk” patients
• Senior physician attending (competence in DAM)
• Available equipment and resources
• Control and monitoring

• Dedicated devices

• Plans and strategies

• Education - Training and simulation



Preoxygenation: critically ill

Causes of < DAWD

Hearth and lung atologies
Increased oxygen consumption
Reduced cardiac output
Reduced respiratory volumes
Ventilation/Perfusion mismatch
Airways obstruction
Respiratory depression
Anemia
Trauma
Pain
Hypermetabolism
Emergency

Tecniques of preoxygenation

Positioning (according to patient conditions)
High flows of O2 (not rebreathing)
Application of CPAP / NIV (PS+PEEP)
Hemodynamic and volume support
Proper evaluation of difficulties (ventilation / intubation)
Monitoring



Preoxygenation:
phisiology



Desaturation during apnea



Preoxygenation



Which are the strategies to treat or 

to prevent severe hypoxemia ?

Preoxygenation
Sustaining DO2 determinants

Identifying “at risk” patients
Senior physician attending

Available equipment
Control and monitoring

New and advanced devices

Plans and strategies

Education - Training and simulation



Oxygenation physiology



Execution of 10 “bundles”



Execution of 10 “bundles”



Creation of dedicated “difficult
airway trolley” in ICU

Checklist of drug and equipment

Knowing and assessing the devices





Single use devices

Rescue devices

Rescue techniques



Achieving skill and expertise 
is necessary for the prudent
and safe  use of any device



Monitoring - Capnography

ETCO2 for intubation ETCO2 for ventilation

always
32%    25%

sometimes
43%    35%

never
25%    40%



Capnography



Plans and Strategies

Regional Level
Coordinamento delle Terapie Intensive Lombarde 

Hospital Level
Unità di Crisi Ospedaliera

ICU Level
Responsabili Unità di Terapie Intensiva
Condivisione protocolli all’interno dell’U.O.
Condivisione/comunicazione con altre U.O.



Coordinamento delle Terapie Intensive Lombarde

Coordinamento centralizzato di circa 60 ospedali regionali

Gestione di oltre 12000 pazienti durante le tre fasi

Sistema informatizzato visibile in tempo reale

Riunioni e aggiornamenti anche quotidiani

Condivisione di procedure e protocolli

Analisi comune di problemi clinici ed organizzativi

Comunicazione diretta con la dirigenza regionale

Clima di aperta comunicazione



Coordinamento delle Terapie Intensive Lombarde



Coordinamento delle Terapie Intensive Lombarde

Strategie Ventilatorie



Coordinamento delle Terapie Intensive Lombarde

Ripresa Attività Chirurgica



Unità di Terapia Intensiva

Organizzazione di 2 - 3 Unità di Terapia Intensiva a differente 
intensità di cura

Gestione di circa 120 pazienti critici Covid

Trasferimento in altri ospedali di almeno 150 pazienti critici

Creazione di percorsi per il trattamento, la stabilizzazione ed il 
trasferimento intra ed extraospedaliero dei pazienti critici

Condivisione di procedure e protocolli con le unità mediche

Analisi in tempo reale delle condizioni dei pazienti border line



Unità di Terapia Intensiva

Criteri di IOT 
su paziente in 
reparto

Valutazione 
clinica

Ricovero in 
ICU ospedale

Ricovero in 
ICU di altro 
ospedale

Letto disponibile

Contatto con Centro di 
Coordinamento Regionale TI

Letto non disponibile

Contatto 
diretto con 
ICU di 
destinazione

Trasferimento in SO 
attrezzata per GVA

IOT
Incannulamenti
Stabilizzazione

Radiologia per 
TAC attuale

Trasferimento ad 
ICU di destinazione



Solutions

Recognition of DAM patients
Planning of DAM
DA Trolley
Capnography
Training and simulation



Induction checklist

Protections
DPI



Very high value in all
organizational levels !!



Which are the strategies to treat or 

to prevent severe hypoxemia ?

Preoxygenation
Sustaining DO2 determinants

Identifying “at risk” patients
Senior physician attending

Available equipment
Control and monitoring

New and advanced devices

Plans and strategies

Education - Training and simulation



Education / Simulation

Devices

Procedures

TS / NTS Correlation ?



Conclusions

• Airway management is critical in hypoxic patients
• Structured airway intervention
• Severe hypoxemia should be prevented and avoided
• Strategy according to bundles of care
• Technical and non-technical skills are necessary
• Knowledge and skill in devices use and indications
• Protocols and procedures to guarantee safety
• Training and simulation



“The lighted candle respires and we call it flame.
The body respires and we call it life”

J.W. Severinghaus, 1969

Thank you
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