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interazione uomo macchina
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Tobin MJ, et al. Am Rev Respir Dis 1986; 134: 1111-8



Bronco-ostruzione



Apnee ?

Agitazione ?

Movimenti incontrollati
e rischio di cadute ? 

Ritmo sonno/veglia
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Totale desincronizzazione durante PSV

Con la cortesia del dott. Polese



La ventilazione non invasiva



INDICATIONS for STARTING NIV in ARFINDICATIONS for STARTING NIV in ARF

RR > 25-35 b/m and SEVERE DYSPNOEA
Sa02 < 88% while breathing 02 (Fi02>35%); 

Low A-a oxygen gradient; PaO2/FiO2 < 200
SUDDEN ICREASE IN PaC02 (>15mmHg);

PaCO2 > 6.0 Kpa
pH < 7.35/7.34 (sudden decrease)
RESPIRATORY DISTRESS:

cyanosis
paradoxical movements
recruitment accessory muscles

SENSORIUM IMPAIRMENT: sick but not moribund
(excluding coma ?); able to protect airway; cooperative

BTS Guideline of NIMV in ARF      Thorax 2002; 57: 192-211



Contraindications to NIV

Consensus Conferences  Am J Respir Crit Care Med 2001

• Cardiac or respiratory arrest
• Nonrespiratory organ failure

- severe encephalophaty (GCS <10)
- severe upper gastrointestinal bleeding
- haemodynamic instability or unstable 

cardiac arrhythmia
• Facial surgery, trauma or deformity
• Upper airway obstruction
• Inability to cooperate/protect the airway
• Inability to clear respiratory secretions
• High risk for aspiration



BTS Guideline of NIMV in ARF      Thorax 2002; 57: 192-211

• NIV before EI or who are not candidate (DNR) (D)
• exacerb. of COPD (ph <7.35) despite optimal MT                          (A) 
• CPAP in CPE despite hypoxia during MT; 2° choise NIV                (B)
• NIV in acute exacerb. in restrictive disease (C)
• CPAP or NIV for decompensated OSA; NIV if acidosis (C)
• CPAP in hypoxic chest wall trauma (C)
• NIV should not be used routinely in CWT;                                   (D) 
• it needs ICU monitoring                                        (D)
• NIV or CPAP for hypoxic patients (pneumonia) in HDU or ICU    (D)
• NIV as alternative to EI if pneumonia pts became hypercapnic (C)
• NIV should not be used raoutinely in acute asthma (C)
• NIV in exacerb. of bronchiectasis (ph<7.35)                               (C)
• NIV in ARDS, post operative, post transplantation ARF            (D)
• NIV for weaning from EI                                                            (B)  

Indications and diseases
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La ventilazione invasiva



La strategia è di gruppo La strategia è di gruppo 

infermierimedicifisioterapisti

ambiente

famiglia

paziente



Hanno un ruolo i protocolli 
dedicati allo svezzamento ? 
Hanno un ruolo i protocolli 
dedicati allo svezzamento ? 



Rarely too early, often too late

Weaning approach remains debated and 
related to great subjective decisions !  



Consensus, standardized care plan, flow chart
according to objective measurable variables, rigid items,
questions and end points
To allocate a performance and to reduce time spent for it.

PROTOCOL: 
PROTOS + KOLLAN: To glue together !!!!

Feed-back

Literature Patient’ point of view

Expert consensus

guide linesexperiance



Clinical results with a WP:

from 1995-2005 Medline research:
protocols during weaning=163 studies
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Positive results from literature



No utility
In ICU high 
Motivated

With high n° of
staff

No utility
In 

neurosurgery
Unit

No utility in 
Infants and 

children

Negative results from literature



Controls:
• were screened daily,
• did not undergo trials of SB or have any feedback from personnel.
• All decisions about weaning, the discontinuation of MV, discharge from ICU and H were made
by the patients’ attending physicians.

Neither the mode of ventilation nor the weaning strategy used by the attending physicians was
specified.

Treated group was a strategy of combined management:
•daily screening of respiratory function
•a trial of SB 
•notification to physician of successful results.

Only pts who passed a screening test underwent a trial of SB.

Vs

(1996; 335:1864-9.)



(1996; 335:1864-9.)
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(1996; 335:1864-9.)



Patients randomized to Usual Care (doctors) vs Ely protocol (RT):

• Discontinuation of MV was left entirely to the discretion of the physicians
• No scheduled screening was performed by ancillary staff, 
• An f/Vt determination could be requested or measured by the attending at
the bedside. 
• Physicians specified each ventilator setting or the beginning and end of a 
SBT with an individual order.
• Printed rounding template at bedside

Physician-hours/bed/day:

9.5 in this study,
3.5 (E.W. Ely, M.D.)
4.0 (M.H. Kollef, M.D.)
4.7 (G. Marelich, M.D.) .



NS

Weaning time 
less than 3 days

• reinstitution of MV
• ICU stay
• H deaths 

were similar in group treated
with a WP vs controls



Weaning by nursing and respiratory therapy according to a 
protocol did not reduce duration of MV, length of stay, or 
mortality compared with weaning by physicians. 

Lack of benefit:

• the high levels of physician staffing with interest for
weaning (costs/benefits analysis ?)

• the use of a template on rounds to promote daily discussion
of mechanical ventilation (protocol ?)



H

Doctor
(intensivist 
weaning spec.
pulmonologist)therapist othersnurse

WHO performs a WP ?
Habits and 
organisations
are different



H WHO performs a WP ?

Probably
a team 
is better !  



How is conducted a WP:
daily screening of respiratory function



Every day

The day
after

Pt  presents:

VE ≤ 15 L/min; FiO2 ≤  60%;
PEEP  ≤  10 cmH20
Good  neurological status

    NO

                                    Yes

Start with  assisted ventilation

Pt  presents ?

VE < 15 L/min; FiO2 ≤ 40 %; PEEP  ≤ 6
PaO2/FiO2  ≥ 200; f/VT  ≤ 105; MIP ≥ 20
FC < 140 b/m; f  < 25 R/m;
pH > 7.35; sistolic pressure > 100 e < 150;
Sat O2 > 90 %;  cough ;
Good  neurological status;
 no agitation;  no sedatives;
 no vasopressores; no arhitmia

    NO

Vitacca M. Am J  Respir Crit Care Med  2001; 164: 225-230YES for SBT



Probability of extubation successProbability of extubation success

Probability of weaning successProbability of weaning success

Sequential diagnostic test during weaning (MJ Tobin ICC 2005)

Perform as soon as possible
the spontaneous breathing trial !

Repeat every day 
the spontaneous breathing trial !  



Vitacca M. Am J  Respir Crit Care Med  2001; 164: 225-230

                        Yes

              SBT  test

Patient presents distress
signs ?

 f > 35 a/min; SatO2 < 90%
(FiO2 ≥ 40%)
 FC > 145 b/m or increse
/decrease  HR  more than
20%; arrytmia;
sistolic pressure > 180 o <
70 mm Hg;
agitation; anxious ;

diaphoresis

  NO
Patient’  extubation
or stop  to MV  if
tracheotomized

                        Yes

Patient  is submitted to
MV.

Then it starts  prolonged
weaning protocol
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73% success PSV 

77% success SBT 



Too rigid or cumbersome

Poor replicability  

Omission of attention during the real life.

Necessity of educational reinforcement for staff.

The reduction of time spent in ICU shifts the LOS and 
the costs in other institutions

Conflicts between figures

Useless depends by great differences in care 
organization in ICUs

No specific figure of RT in Europe to use them

protocols

Are weaning protocols necessary ?



WP cannot be ignored

A strategy to reduce the occurence of medical 
errors, omissions or delays.

New multidisciplinary mentality:

WP obliges to an automated reminders 

WP allows simplicity and replicability

Sufficient level of evidence

WP may save money reducing the n° of doctors

protocols

Are weaning protocols necessary ?



• T piece trial is mandatory  

• WP is recommended for young doctors,
ICUs with high turn over, ICUs with few dedicated
time, ICU with few doctors

• Good for COPD, prolonged weaning
attempts (trach), in weaning centres.

• RT should have to be the prevalent figure  involved

• WP need to avoid too restrictive selecting criteria 
potentially delaying weaning.   

• when RT are involved, the physicians cannot relegate 
them the weaning process

Reccomandations for weaning protocols



CONCLUSIONS

GoalsGoals of MV in Acute of MV in Acute RespiratoryRespiratory FailureFailure

to buy time for the cause of ARF to subside
to improve pulmonary gas exchange
to increase ventilation and lung volume
to unload the ventilatory muscles
to posticipate EI



NIV can fill the gap between conservative treatment and EI
as preliminary step before intubation.

The appropriate disease, condition, severity and contraindications
are essential for a correct cost/benefits ratio. 

The use of NIV in early stage of exac. of COPD and CPE is clear.

Comparison with EI remains to be elucidated in more 
severe patients.

NIV instead of EI or after extubation remains debated



“When a protocol is krept into the 
clinicians’ brain it cannot be
extirpated surgically”

(MJ.Tobin)



Anarchy of a subjective decision

Rigid driven protocol

Modulated intelligent guides to our job
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