
Weaning 



Definition 

   The process of liberating patients from the 
ventilator, begins as soon as the patient is 
intubated by tailoring settings to the needs of 
the patient 

 

 
Hall J, Wood L  JAMA 1987  



Weaning is important 

• weaning tends to be delayed, exposing the 
patient to unnecessary discomfort and 
increased risk of complications 

Subjects receiving prolonged mechanical ventilation 
account for 6% of all ventilated patients but consume 
37% of intensive care unit (ICU) resources 



Weaning is Delayed 

Unplanned extubation  179 (3.4%) patients  

 

reintubation was required in 74 (41.3%)  



Admission to Discharge 

The weaning process begins with the first SBT, defined 
as a T-tube trial or a low-level pressure support (<8 cmH2O) 



Definitions 



Pooled Analysis of Weaning trials 





Design of the study 

Daily screening of respiratory function 

              PaO2/FiO2  >  200 

              PEEP < 5 cmH2O 

              f/VT  < 105 

              No vasopressors or sedatives 

A 2 hour trial of spontaneous breathing 

Notification of the physician of the successful 
results 







Weaning classification 



Mortality and prolonged weaning 





Characteristics of the patient 



60% 27% 13% 



Mortality and weaning 



Which mode is best for SBT 

• Pressure support 

 

•  T piece trial 

 

• Synchronized intermittent Mandatory 
Ventilation 

 



Pressure support is the best weaning method 





T-piece trial is the best method of weaning 



Hemodynamic changes during a 
Spontaneous Breathing Trial 



Weaning and Cardiovascular stress 

• Spontaneous breathing is exercise 

 

• Spontaneous breathing increases intrathoracic 
blood volume/preload 

 

• Spontaneous breathing increases LV afterload 







Weaning is a cardiac stress test 





Cardiac response during weaning 



Factors increasing PAOP during 
weaning failure 

1. Increased Preload 

2. Reduced Contractility 

3. Increased afterload 



Effect of mechanical ventilation on 
preload/venous return 



Effect of weaning on preload 



Effect of weaning on afterload 

150mmHg 

15mmHg 

Ptm = 150 – 15 = 135mmHg Mechanical Ventilation 

150mmHg Weaning 

-50mmHg 

Ptm = 150 – (-50) = 200mmHg 



Mechanisms of difficult weaning 

• Weaning possible but unidentified 

• Fluid overload 

• Respiratory muscle weakness 

• Severe underlying cardiac disease 

• Severe underlying lung disease 



Common pathophysiologies which 
may impact on the ability to wean a 

patient from mechanical 
ventilation 



Respiratory Load 

• Increased work of breathing: inappropriate ventilator 
settings 

• Reduced compliance: pneumonia (ventilator-acquired); 
cardiogenic or noncardiogenic oedema; pulmonary 

     fibrosis; pulmonary haemorrhage; diffuse pulmonary 
infiltrates 

• Airway bronchoconstriction 
• Increased resistive load  
      During SBT: endotracheal tube 
      Post-extubation: glottic oedema; increased airway 

secretions; sputum retention 



• Cardiac load                  Cardiac dysfunction prior to critical illness 
                                              Increased cardiac workload leading to 

myocardial dysfunction, dynamic hyperinflation 
• Neuromuscular             Depressed central drive: metabolic alkalosis; 

mechanical ventilation;      sedative/hypnotic medications  primary 
causes of neuromuscular weakness;  

• Neuropsychological     Delirium Anxiety, depression 
• Metabolic                      Metabolic disturbances Role of 

corticosteroids Hyperglycaemia 
• Nutrition                        Overweight   Malnutrition 
• Ventilator-induced diaphragm dysfunction 
• Anaemia 
 



Failure Criteria of Spontaneous 
Breathing Trial 



 Clinical assessment and subjective indices 

 
• Agitation and anxiety 
• Depressed mental status 
• Diaphoresis 
• Cyanosis 
• Evidence of increasing effort 
           Increased accessory muscle activity 
           Facial signs of distress 
           Dyspnoea 
 



Objective measurements (1) 

• PaO2 < 50–60 mmHg on FiO2 >0.5 or SaO2 <90% 

 

• PaCO2 >50 mmHg or  increase in PaCO2 >8 mmHg 

 

• pH < 7.32 or a decrease in pH >0.07 pH units 

 

• fR/VT >105 breaths/min/L 



Objective measurements (2) 

• fR >35 breaths/min or increased by >50% 

 

• fC >140 beats/min or increased by >20% 

 

• Systolic BP >180 mmHg or increased by >20% 

 

• Systolic BP <90 mmHg 

 

• Cardiac arrhythmias 

 



NIV for Weaning 











Conclusions-Recommendations 

Reversible pathology should be aggressively and repeatedly 
sought in all patients in groups 2 and 3. 

Weaning should be considered as early as possible in 
patients receiving mechanical ventilation 

The initial SBT should last 30 min and consist of either T-
tube breathing or low levels of PS (5–8 cmH2O in adults) 
with or without 5 cmH2O PEEP 



Conclusions-Recommendations 

SIMV should be avoided as a weaning modality 

NIV techniques to shorten the duration of intubation 
should be considered in selected patients, especially 
those with hypercapnic respiratory failure 
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