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Definition of dyspnea 

American Thoracic Society Consensus Statement. Am J Respir Crit Care Med 1999;159:321-340 

Air Hunger 

Increased effort of breathing 

Chest tightness 

Rapid breathing 

Incomplete exhalation 

Feeling of suffocation 

Dyspnea is a term used to characterize a 

subjective experience of breathing discomfort 

that consists of qualitatively distinct sensations 

that vary in intensity. The experience derives from 

interactions among multiple physiological, 

psychological, social, and environmental 

factors, and may induce secondary physiological 

and behavioral responses. 



Prevalence of dyspnea 

POPULATION 
PREVALENCE OF 

DYSPNEA (%) 
REFERENCES 

Cancer (mixed) 10-70 Solano 2006 

AIDS 10-62 Solano 2006 

Lung cancer (primary or metastatic) 62-95 Currow 2010 

Heart disease 60-88 Solano 2006 

COPD 90-95 Solano 2006 

Renal disease 11-62 Solano 2006 

Stroke 37 Addington-Hall 1995 

ALS 47-50 O'Brien 1992 , Hicks 1993 

Dementia 70 Lloyd-Williams 1996 

No cardiorespiratory disease (ie, no primary or secondary 
lung malignancy, cardiac failure, or respiratory disease) 

45-81 Currow 2010 



Prevalence & severity increase in the last 6 months 

Seow H et al. J Clin Oncol 2011;29:1151-1158 



Efferent & afferent signals contributing to dyspnea 

chemoreceptors 

mechanoreceptors 

hypothetical pathways 

signals within the central nervous system 

Low O2 or high CO2 
airway and interstitial 

inflammation 

bronchospasm 

Intensity of dyspnea 

increases when there is a 

perceived mismatch between 

the outgoing efferent 

messages to the ventilatory 

muscles and incoming 

afferent signals from the 

lungs and chest wall 

A variety of emotional changes (anxiety, anger, and depression) 

can intensify dyspnea. The quality and intensity of dyspnea are 

also thought to be shaped by patient experience, expectation, 

behavioral style, and emotional state 



Assessment of dyspnea 

• Discrepancy between severity of disease and 

intensity of dyspnea is frequent. 

• Subjective symptom: best assessment based on 

patient report (problematic in unconscious patients). 

• Qualitative differences in reporting dyspnea by 

patients may be related to differences in the 

underlying cause (asthmatics: “chest tightness”; 

COPD: “inability to get a deep breath”). 



Assessment of dyspnea 

• Visual analogue scales are widely 

used. 

• Few scales have been validated across 

different patient groups and diagnoses 

(most in COPD or asthma). 

• Functional scales that describe the 

occurrence of dyspnea based on 

activity are useful: 

     - Level 1, no dyspnea 

     - Level 2, dyspnea on vigorous exertion   

       (e.g., climbing stairs) 

     - Level 3, dyspnea with routine  

       ambulation 

• Assess the role of cultural and psychological factors 

  (fear and anxiety of choking, of dying alone by suffocation, or of abandonment, etc.) 

• Assess anxiety of family (can contribute to the patient’s dyspnea) 



Treatable causes of dyspnea 

Search for a treatable underlying cause, 

even if the patient is terminally ill 

• chest X-ray 

• CT scan 

• ultrasonography 

• saturation monitoring 

• arterial blood gases 

• pulmonary function tests 

Dudgeon DJ et al. J Pain Symptom Manage 1998;16:212 



Treatment of dyspnea 

Ultimate goal: to reduce the distress the symptom causes 

• Non-pharmacologic management 

    - General measures     

    - Oxygen 

    - NIV 

• Pharmacologic management 

    - Opioids, benzodiazepines, etc. 



Minimize production of symptom 

• Exercise training (lower- or upper-limb endurance training, neuroelectrical muscle stimulation) 

• Breathing techniques (pursed-lips breathing, diaphragmatic breathing) 

• Maximize nutrition 

• Supplemental oxygen 

• Noninvasive ventilation 

Diminish perception of symptom 

• Fan blowing cool air on face 

• Distraction strategies (relaxation techniques, imagery, cognitive-behavioral therapy, acupuncture, music) 

• Stimulation of respiratory afferent nerves (chest wall vibration) 

Reduce the impact of symptom 

• Energy conservation (advance activity planning, attention to posture and ergonomics) 

• Accommodation strategies (change in living arrangement, altered activities, frequent rests) 

Modify the experience of the symptom 

• Action plan for exacerbations 

• Address patient's interpretation of symptom meaning 

• If present, treat associated mood/anxiety disorder 

General measures for the management of dyspnea 

• Supplemental oxygen 

• Noninvasive ventilation 



Oxygen for the management of dyspnea 

Mechanisms by which O2 may reduce dyspnea 

• Reversal of hypoxemia 

• Reduced serum lactic acid 

• Reduced pulmonary artery pressure 

• Reduced dynamic hyperinflation 

• Reduced ventilatory muscle and diaphragm fatigue 

• Relief of bronchoconstriction 

• Stimulation of facial, nasal or pharyngeal receptors 

• Increased capacity for exercise training 

• Placebo effect 



Hypoxemic 

Oxygen for the management of dyspnea 

Hypoxemic vs. non-hypoxemic 



Hypoxemic Combined hypoxemic and non-hypoxemic 

Oxygen for the management of dyspnea 

Hypoxemic vs. non-hypoxemic 



Hypoxemic Non-hypoxemic 

Oxygen for the management of dyspnea 

Hypoxemic vs. non-hypoxemic 



NIV for the management of dyspnea 

Gifford AH et al. Curr Opin Support Palliat Care 2014; 8:218-224 

NIV can be used with the intent of: 

1) reducing the work of breathing, 

2) easing dyspnea,  

3) helping to maintain wakefulness by reducing the 

amount of opioids needed to maintain comfort, 

4) prolonging life to meet a patient’s short-term goals 

(eg, allowing time for the family to visit) while 

providing for a comfortable death, 

5) managing an episode of acute, reversible respiratory 

failure (occasionally) 



NIV for the management of dyspnea 

Dyspnea related to a reversible factor 
(e.g., pulmonary edema, infection, or drug overdose) 

 

• NIV evaluated in association with interventions that target the cause 

(e.g., diuretics, antibiotics, antidotes, or physical therapy)  

 

Terminal dyspnea 
(carcinomatous lymphangitis, nerve compression, amyotrophic lateral 

sclerosis, or other advanced degenerative neuromuscular diseases) 

 

• NIV controversial 

(futile care or a tool for improving patient comfort?) 



Studies on palliative NIV 

10 studies, 458 patients with decisions to forego ETI 

Azoulay E et al. Intensive Care Med 2011; 37:1250–1257 



Palliative NIV for management of dyspnea at the End-of-Life 

Nava S et al. Lancet Oncol 2013; 14: 219–27 

200 patients (7 centres) 

with solid tumours and 

ARF and a life expectancy 

< 6 months: 99 NIV vs. 

101 oxygen 



Palliative NIV for management of dyspnea at the End-of-Life 

Nava S et al. Lancet Oncol 2013; 14: 219–27 

11 (11%) patients in the NIV group discontinued treatment, 

mainly because of mask intolerance and anxiety 



Goals of palliative NIV at the End-of-Life 

Randall Curtis J et al. Crit Care Med 2007; 35:932–939 



Nasal High-Flow Oxygen Therapy 

Matching pt’s 

inspiratory flow 

(stable FiO2) 

CPAP effect 

(lung recruitment) 

Washout of 

nasopharyngeal 

deadspace 

Better 

humidification & 

comfort 



Efficacy of NHF in hypoxemic patients 

Maggiore SM et al. AJRCCM 2014;190:282-288 



NHF improves gas exchange and respiratory rate 

Maggiore SM et al. AJRCCM 2014;190:282-288 



NHF improves patient’s comfort 

Maggiore SM et al. AJRCCM 2014;190:282-288 
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Palliative NHF for management of hypoxemic patient 

Peters SG et al. Respir Care 2013;58:597–600 

NHF can provide adequate oxygenation for many patients with 

hypoxemic ARF and may be an alternative to NIV for DNI pts 



Pharmacologic management of dyspnea: Opioids 



Pharmacologic management of dyspnea: Opioids 



Pharmacologic management of dyspnea: Opioids 

Lanken PN et al. Am J Respir Crit Care Med 2008; 177: 912–927 



Pharmacologic management of dyspnea: Opioids 

Lopez-Saca J et al. Curr Opin Support Palliat Care 2014; 8:383–390 

8 studies: 

• No change in oxygenation 

• No change in CO2 levels 

• No impact on respiratory function 



Pharmacologic management of dyspnea: Benzodiazepines 

There is no evidence for a beneficial effect of benzodiazepines 

for the relief of breathlessness in patients with advanced cancer 

and COPD… These results justify considering benzodiazepines as 

a second or third-line treatment within an individual therapeutic 

trial, when opioids and non-pharmacological measures have failed 

to control breathlessness. 

Simon ST et al. Cochrane Database Syst Rev 2010; CD007354 



Conclusions 

• Dyspnea is very frequent during end-stage respiratory failure 

• Its assessment is important for delivering optimal palliative 

care 

• Whenever possible (treatable cause), specific treatment 

should be offered 

• Main therapy is pharmacologic (opioids, benzodiazepines), 

supplemented by other non-pharmacologic maneuvers 

• Oxygen should be given in hypoxemic patients. NIV may be 

useful, particularly in hypercapnic patients. 

• New devices for oxygen therapy may prove useful 


