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Overview

� Understanding breathlessness by its language.

� Assessment and support of the patient in respiratory 
failure.

� Management of acute obstructive problems
– Upper airway obstruction
– COPD
– Asthma

What is breathlessness?

ATS Consenus Statement

“A subjective experience of breathing 
discomfort that consists of qualitatively 

distinct sensations that vary in intensity.”

Severity depends on a number of factors

– Stimulus invoking the dyspnoea

– The patient’s level of anxiety

– Perception of danger

– Behavioral / cultural influences
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Physiology of breathing

Physiology of breathing
Breathlessness comes from 

many places, not just the lungs
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Breathlessness comes from 
many places, not just the lungs

Breathlessness is extremely 
unpleasant

Khmer Rouge waterboarding

e f f o
 r t Gaspi ng

Can’t get enough air

Fighting for breath
Breath doesn’t go in

Can’ t catch my breath
Breathing too fast

What does the patient’s description add?

Simon et al. (1990), Am Rev Respir Dis, 142;1009-1014

Elliott et al. (1991), Am Rev Respir Dis, 144;826-832
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Assessment and support of acute 
respiratory failure

Acute respiratory failure 
- assessment

� Clinical
– RR >30-35
– Accessory muscles, body position
– Speaking sentences
– Tachycardia/peripheral perfusion/BP
– Altered level of consciousness

� SaO2 Monitoring
– limitations
– No information re CO2
– SaO2<92%

� ABG

Acute respiratory failure -
assessment

Acute respiratory failure -
assessment

Intrinsic Lung 
Problem

V/Q mismatching

Hypoxaemia

Acute respiratory failure -
assessment

Intrinsic Lung 
Problem

V/Q mismatching

Hypoxaemia

Increased Load 
on the 

Respiratory 
Pump
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Acute respiratory failure -
assessment

Intrinsic Lung 
Problem

V/Q mismatching

Hypoxaemia

Increased Load 
on the 

Respiratory 
Pump

Decreased 
capacity of the 

Respiratory 
Pump

Drive

Acute Respiratory Failure

Hypoxaemic Hypercapnic

Lung failure Failure to ventilate

Pulmonary 
oedema

Pneumonia

Pulmonary 
embolism

Acute lung injury

Atelectasis

Others

� Pump � Load

CNS Depression

Brainstem injury

Spinal cord injury

Neuropathy

NM Junction

Myopathy

Kyphoscoliosis

Obesity

COPD

Asthma

Bronchiectasis

Acute Respiratory Failure

Hypoxaemic Hypercapnic

Lung failure Failure to ventilate

Maintain oxygenation

Acute Respiratory Failure

Hypoxaemic Hypercapnic

Lung failure Failure to ventilate

Maintain oxygenation

If you wish it to be a ”non-
rebreather” (which you do), then 
you must ensure that the 
oxygen is set to a flow rate of 
>10L/min and the reservoir bag 
is full

Glossary

� “Lower” Pressure
– CPAP – Continuous Positive Airway Pressure
– PEEP – Positive End-Expiratory Pressure
– EPAP – Expiratory Positive Airway Pressure

� “Upper” Pressure
– PS – Pressure Support
– ASB – Assisted Spontaneous Breathing
– IPAP – Inspiratory Positive Airway Pressure

CPAP vs NIVCPAP NIV
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What does the lower pressure do? 
(CPAP and EPAP)

� Increases functional residual capacity
– Decreased work of breathing
– Improved oxygenation

� Offsets “auto-PEEP”
– Decreased work of breathing

� Decreased pre-load / after-load
– May improve cardiac functioning

What does the Upper pressure do?
(IPAP on NIV)

� Offloads inspiratory muscles
– Decreased work of breathing

� May improve V/Q mismatching
– Caveat; not a helpful method in acute PE

When to use CPAP acutely

To maintain oxygenation in acute hypoxaemic
respiratory failure.

Pneumonia
Post-operative atelectasis
Acute Pulmonary oedema

Close observation in an appropriate environment.
What is your plan B?

3CPO study

When to use NIV acutely

� COPD
� Immunocompromised patients
� Weaning from mechanical ventilation (predominantly 

in COPD)
� Extubation failure
� Acute pulmonary oedema
� Hypoxaemic respiratory failure
� Post-operative respiratory failure 
� Acute exacerbations of restrictive lung disease
� Asthma
� CF

Factors associated with 
success/failure NIV

� Edentulous

� Poor nutritional status

� Pneumonia on chest 
radiography

� Improved pH, PaCO2, and RR 
after 1/2 hours of NIV

� Copious respiratory secretions� Good level of consciousness

� Younger age

� Confusion/impaired 
consciousness

� Increased illness severity

� Moderate pCO2 (6-13KPa)

� Moderate acidaemia pH 7.1–
7.35 

� Less severe A-a gradient

FailureSuccess

Tips for success with NIV

� Set-up the kit away from the patient.  Fumbling about does 
nothing for the respiratory rate.

� Try to encourage the patient to slow their breathing down to 
coordinate with the ventilator.

� Don’t overtighten the mask.

� Start at low settings (IPAP 12, EPAP 3), but watch the patient 
closely at the start – is the chest wall moving any better? Is 
there enough air getting in? Be prepared to up-titrate the 
inspiratory pressure quickly.

� Recheck ABGs after 30 -60 mins.
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Acute upper airway
obstruction

Level of Obstruction

Supraglottic

- above the cords

Glottic

- at the cords

Infraglottic

- below the cords to the 
carina

Most acute and suddenly life-
threatening obstructions are 
supraglottic

Identifying causes of upper 
airway obstruction

� Anaphylaxis
– Usually typical history of abrupt onset and associated with 

angiooedema / urticaria.

� Epiglotitis
– Stridor and drooling
– Sore throat out of keeping with visible pharyngitis

� Vocal cord dysfunction
– Severe symptoms out of proportion to gas-exchange 

abnormalities
– Very variable flow-volume loops
– Paradoxical cord movements on laryngoscopy
– Often co-exists with asthma

� Malignancy
– Progressive stridor

Complete obstruction

� Silent

� Unable to breathe despite 
forceful effort

� Tracheal tug

� Agitation and distress

� Noisy, stridor, gurgling

� Choking

� Paradoxical chest wall 
movement (“see-sawing”)

Partial obstruction

Call for anaesthetic help

Call for anaesthetic help

Respiratory effort?

Open and inspect the airway

Suction if required

High-flow O2

Consider;

Head-tilt and chin-lift

Jaw Thrust

Airway adjuncts

Open and inspect the airway

Suction if required

Ventilate (bag and mask, high flow 
O2)

Consider;
Head-tilt and chin-lift
Jaw Thrust
Airway adjuncts

yes no

failsuccess

Await anaesthetic help

LMA insertion

cricothyroidotomy

fail

fail

Cricothyroidotomy
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Epiglottitis

Thumbprint sign

Pre-intubation Post-extubation

MAINTAIN THE AIRWAY!!
URGENT ENT
Empiric antibiotics (Ceftriaxone, 
cefuroxime, ampicillin plus 
chloramphenicol) to cover most likely 
organisms (P mirabilis, H influenzae, E 
coli, K pneumoniae, and M catarrhalis)
+ or - Steroids

Heliox

� Role in the temporary management of upper 
airway obstruction (turbulent air-flow).

� Lower density and viscosity than oxygen or 
nitrogen.

� For turbulent flows - Flow2 � 1/density

� For laminar flows - Flow � 1/viscosity

� Probably need at least FiO2 ~ 60% He to have 
any meaningful effect.

� Evidence = upper airway obstruction > COPD 
(acute and exercise) > asthma

More air-flow without 
needing to increase 
driving pressure, 
therefore reduced 
work of breathing

Acute asthma

According to Asthma-UK:

� 72,000 hospital admissions/yr for asthma 

� 500 people under 65 die from asthma each year 
in the UK. 

� 75% of admissions for asthma are avoidable

� 90% of asthma deaths are preventable . 

Lessons learnt fromLessons learnt from
studies of asthma deathsstudies of asthma deaths

Management of acute asthma. Thorax 2003; 58 (Suppl I): i1-i92

Health care professionals must be aware that patients with severHealth care professionals must be aware that patients with severe asthma and one or e asthma and one or 
more adverse psychosocial factors are at risk of deathmore adverse psychosocial factors are at risk of deathBB

Respiratory specialist should follow up patients admitted with sRespiratory specialist should follow up patients admitted with severe asthma for at evere asthma for at 
least a year after admissionleast a year after admission33

Keep patients who have had near fatal asthma or brittle asthma uKeep patients who have had near fatal asthma or brittle asthma under specialist nder specialist 
supervision indefinitelysupervision indefinitely33

Many deaths from asthma are preventable – 88-92% 
of attacks requiring hospitalisation develop over ³ 6 
hours

Factors include:
•inadequate objective monitoring.
•failure to refer earlier for specialist advice.
•inadequate treatment with steroids.

Identifying patients at Identifying patients at 
risk of death from risk of death from 

asthmaasthma

and Adverse behavioural orAdverse behavioural or
psychosocial featurespsychosocial featuresrecognised by one or more 

of:
• previous near fatal asthma 

(previous ventilation or 
respiratory acidosis)

• previous asthma 
admission

• requiring ³ 3 classes of 
asthma medication

• heavy use of ß2 agonist
• repeated attendances at 

A&E for asthma care
• brittle asthma

Severe asthmaSevere asthma
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• non-compliance with treatment or monitoring
• failure to attend appointments
• self-discharge from hospital
• psychiatric illness or deliberate self-harm
• current or recent major tranquilliser use
• denial
• alcohol or drug abuse
• obesity
• learning difficulties
• employment problems
• social isolation
• childhood abuse
• severe domestic, marital or legal stress

Adverse behavioural or psychosocial featuresAdverse behavioural or psychosocial features

Identifying patients at Identifying patients at 
risk of death from risk of death from 

asthmaasthma
Assessment of acute asthmaAssessment of acute asthma

• SpO2 <92%
• Silent chest, cyanosis, or 

poor respiratory effort
• Bradycardia, dysrhythmia or 

hypotension
• Exhaustion, confusion or 

coma

• Cannot complete 
sentences

• Respiration ³ 25 
breaths/min

• Pulse ³ 110 beats/min

•• Speech normalSpeech normal
•• Respiration <25 Respiration <25 

breaths/minbreaths/min
•• Pulse <110 beats/minPulse <110 beats/min

FURTHER ASSESSMENTFURTHER ASSESSMENT

PEF <33% best or 
predicted

Life threatening asthmaAcute severe asthmaModerate asthmaModerate asthma

PEF 33-50% best or 
predicted

PEF >50% best or 
predicted

INITIAL ASSESSMENT

Treatment of acute asthmaTreatment of acute asthma

• Oxygen 40-60%
• High dose ß2

bronchodilator as for 
moderate asthma 
exacerbation and 
ipratropium 0.5mg

• Prednisolone 40-50mg 
or intravenous 
hydrocortisone 100mg 
immediately

• ADMIT

• Oxygen 40-60% if 
available

• High dose ß2
bronchodilator as for 
moderate asthma

• Prednisolone 40-50mg 
or iv hydrocortisone 
100mg

If no response:  ADMIT

•• High dose bronchodilator:High dose bronchodilator:
-- ideally via ideally via oxgenoxgen drivendriven

nebuliser (salbutamol nebuliser (salbutamol 
5mg or terbutaline 10mg)5mg or terbutaline 10mg)
-- Or via spacer/air drivenOr via spacer/air driven

nebuliser (1 puffnebuliser (1 puff
1010--20 times)20 times)

If PEF >50If PEF >50--75% 75% 
predicted/best:predicted/best:

•• give give prednisoloneprednisolone 4040--
50mg50mg

•• continue or step up usual continue or step up usual 
treatmenttreatment

Life threateningLife threatening
asthmaasthma

Acute severeAcute severe
asthmaasthma

Moderate asthma Moderate asthma 
exacerbationexacerbation

Acute asthmaAcute asthma
Admission to hospitalAdmission to hospital

Management of acute asthma. Thorax 2003; 58 (Suppl I): i1-i92

Admit to hospital if any:Admit to hospital if any:
•• life threatening features
• features of acute severe asthma

present after initial treatment
• previous near fatal asthma

Lower threshold for admission if:Lower threshold for admission if:
••afternoon or evening attackafternoon or evening attack
••recent nocturnal symptoms or hospital recent nocturnal symptoms or hospital 
admissionadmission
••previous severe attacksprevious severe attacks
••patient unable to assess own condition patient unable to assess own condition 
concern over social circumstancesconcern over social circumstances

Acute asthma 
– tips of the trade

� Calm environment
– Anxiety = shallow rapid breathing = increased dead-space 

ventilation = increased work to maintain gas exchange.

� Rehydration
– Significant dehydration in acute severe asthma due to insensible

losses.  Give iv fluids.

� Oxygen
– Largely academic, but extremely high FiO2 has been shown to 

actually � PEFR in acute asthma.
Rodrigo GJ Chest 2003; 124:1312-17

� Observation
– Moving from A&E to a ward leaves the sick patient in a vulnerable 

position at just about the worst time.  Do not sanction moving a
patient unless you are sure they are responding.

� Airway pressures on intubation
– Vocal cord dysfunction vs. severe asthma

Acute exacerbations of COPD?
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The severe exacerbation

Marked air hunger Tachypnoea

Pursed lip breathing Accessory muscles

Confusion New cyanosis

New oedema

Big drop in function

Paradoxical respiratory movements 

1. Assess severity of symptoms, blood gases, CXR.
2. Administer controlled oxygen therapy – sort out 

hypoxaemia first, worry about CO2 only once sats of 
90% have been achieved, repeat ABG < 30 mins.

3. Bronchodilators: - Increase doses or frequency.
4. Corticosteroids - oral or intravenous.
5. Antibiotics – when there is increased sputum volume 

or purulence.  Additional macrolides are not 
recommended.

6. ?Add aminophylline - intravenous, if above failing.  
Straight to maintenance infusion if already taking it.  
Conflicting evidence remains.

7. Physiotherapy or other measures (?mucolytics) to 
assist with sputum clearance.

Antibiotics and Steroids

Quon B. S. et.al. Chest 2008;133:756-766

NIV in acute COPD

Mortality (RR 0.45, CI 0.3-0.66) Intubation (RR 0.35, CI 0.26-0.47)

Consider PE as a differential

� More likely to be aware of 
tachypnoea.

� Less prominent symptoms of 
infection or airway 
obstruction.

� Likely to maintain BP until 
there is a precipitous 
collapse.

� Significant worsening of 
oxygenation on NIV should 
raise concern.

What’s new/complex here?

Nothing, but we don’t seem to do it.

A Royal College of Physicians audit of 234 hospitals 
(2003) has shown....

� From the 90% hospitals reporting easy access to 
NIV, only 40% of patients in whom NIV was 
indicated, actually received it.

� Reduced mortality and readmission rates correlated 
strongly in individual trusts to number of respiratory 
consultants / per head of population served.  
Standard therapies were more likely to be used.
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The ceiling of therapy for 
COPD patients?
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Physicians  have an 
unnecessarily bleak view of 

outcome if a COPD pt is 
intubated

Don’t just ask for lung 
function if you wish to 

assess disease severity or 
prognosis

� BMI
� Obstructive defect
� Dyspnoea
� Exercise capacity

Celli BR, Cote CG et al. The Body-Mass Index, Airflow Obstruction, Dyspnoea and 
Exercise Capacity Index in Chronic Obstructive Pulmonary Disease. 

N Eng J Med 2004; 350: 1005-12 Celli, B. et al. N Engl J Med 2004;350:1005-1012

Summary

� COPD is soon to be the 3rd leading cause of death in 
the UK.

� It is the disease associated with the greatest degree 
of socioeconomic inequality.

� Effective treatments of acute exacerbations continue 
to be overlooked, especially the role of non-invasive 
ventilation.

� There remains a degree of therapeutic nihilism in 
comparison to other diseases.

� Consideration of COPD as a systemic disease helps 
to determine severity and prognosis.


