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• Male patient 66 years old diabetic 
hypertensive for 40 years 2 packs per 
day

• Presented to ER with fever 37.8c, 
dyspnea, RR 30, Spo2 80% 

• HR sinus 120 bpm  blood pressure 
110/60



• ER physician

Send CBC, ABG ordered CXR and 
sputum culture

He ordered non rebreathing mask 
on 15 litres

After which spo2 become 99%-
100% 





Patient then become sweaty and drowsy

RBS  checked :130 

ABG re-extracted showing :

PH 7.18, pco2 72 , HCO3 (28)



CPAP applied to patient, and 
bronchodilators administered

On parameters: 

After 2 minutes patient 
reassessed, and he became DCL



• So, decision of intubation and invasive 
mechanical ventilation 



pathophysiology



Diagnosis of 
COPD 



Severity 
assessment
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Medications 
according to 

severity



Nonpharmacological 
treatment of COPD



Nonpharmacological 
treatment of COPD



When to add 
oxygen 
therapy?



COPD 
Exacerbation
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During 
exacerbation 

How our lung act?
Working exp muscles 

….further airway 
collapse…..worsening

Our lung try to increase 
exp time…… ↑ insp 

flow,↓ insp time ,↑ exp 
time

Also increase insp flow 
led to increase airway 
caliber and increased 

airway resistance…. But 
on other hand large 

volumes lead to 
decreased compliance 
and increase WOB, and 

increased IPEEP





CO2 in COPD 
Exacerbation

• In COPD cases increase CO2 level due to alveolar 
destruction

• Increase WOB lead to increase CO2 production

• Increase Dead space needs higher minute 
ventilation to eliminate CO2

• Increased iPEEP lead to Lower COP and resp muscle 
fatigue

Hazards of increased CO2: 

❖decrease anaerobic metabolism

❖Decrease ATP stores

❖Decreased glycogen stores



Dynamic Hyper 
Inflation (DHI)

• Def: Increased relaxation volume of the 
respiratory system at the end of a tidal expiration.

• Mechanism: Alveolar outflow partial obstruction 
→ Expiratory flow limitation (EFL) + Loss of passive 
elastic recoil of alveoli at end of expiration 
(emphysema) → incomplete alveolar emptying → 
Faliure to return to FRC (physiological inflation) at 
end of expiration → alveolar volume changes → 
alveolar gas trapping (pathological hyperinflation)

• Mostly this extra alveolar VOLUME will increase 
alveolar PRESSURE at end of expiration above 
Patm = INTRINSIC PEEP = Auto PEEP



DHI 
Consequences:

− Consequences of DHI (pulmonary vs 
extrapulmonary problems!)
1. Gas exchange disturbances (impaired 

alveolar flow)(Inc WOB / RF)
2. Local alveolar barotrauma and injury
3. During MV: Increased effort or Difficult to 

trigger a breath (during weaning)
4. Hemodynamic and heart-lung disturbances 

(acute; Hypotension longterm; pulmonary 
hypertension / corpulmonal!)



Goals of 
mechanical 
ventilation:

Correct acid base 
imabalnce

Resting respiratory muscles

Patient support during 
pharmacological TTT



What parameters?



Parameters of mechanical ventilation:

Tidal 
volume

Respiratory 
rate

Inspiratory 
flow

PEEPe Triggering 



Tidal volume

• Adjust to target preset CO2 level and to decrease DHI

• IF INCREASED DHI:

Volume mode Pressure mode

Decrease TV Decrease insp pressure

Decrease RR Decrease insp time

Decrease RESP rate



Respiratory 
Rate 

NO Need for rapid normalization of PCO2

Increased Resp Rate leads to decrease EXP time

In VCV adjustment of RR should be cautious not to 
affect exp time

If patient become agitated and tachypnic ….. More 
sedation needed to decline RESP Rate to avoid 
increase in DHI



Inspiratory 
flow:

Appropriate insp flow rate ….. Leads to 
adequate TV and resp ms rest

Low flow……. Air hunger…….increase 
WOB and RR

HIGHER INSP PRESSURE:

Less insp time …..more exp time

More uniform distribution across alveoli



Higher insp 
flow cause 

higher PEAK 
Pressure

Mostly it is dissipated in high pressure 
zones not alveoli

Over time it will decline with declining 
DHI

RAMP is better than square flow 
(better gas exchange, lower peak 
pressure but may increase insp time)



Prolong 
expiratory 
time (Te): 

• Flow: Using a higher PIFR (70–100 L/min)  

•  Ramp pattern better

•   Flow triggering better than pr triggering

•  Apply shorter Ti (0.8 - 1.2 sec)

•  Eliminating inspiratory Pause time (volume 
targeted modes)

•  Decreasing RR 

• Decreasing I:E ratio (1:3..) 

• During CPAP weaning: early switch to 
expiration (Flow cycling time >25%)



Add PEEP or 
not?



PEEP in COPD patient

PEEP stent 
collapsible air 

way….. Increase 
exp flow

Easier for 
triggering…..lower 

WOB

Target 
PEEP….<75% of 

PEEPi



Trigger 

Sensitivity according to 
magnitude adjusted

Flow trigger is better and 
less WOB

Pressure 
trigger….delayed…increased 

WOB



Modes of 
ventilation:

AC mode  allow more resp muscle rest than SIMV modes

CPAP and BIPAP modes allow resp ms rest through their PS

PRESSURE SUPPORT mode allow patient to control TV and insp 
time 

Allowing more ms rest and decreased DHI

If assynchrony in PSV think of declining PS??

Targets : 

adequate TV

accptable RR (<30)



Monitoring 

• Peak pressure:

Sum of elastic recoil and pr across 
air way (flow*resistance)

Plateau pressure:

During insp hold reflect compliance

More than 30-35 (barotrauma and 
worsening DHI)



• Patient become hypotensive 
and congested neck veins??

• DD



On weaning

• Tpiece

• PSV

• Role of NIV 



HFNC in COPD patient

Pros: better tolerated - No interface with speech and eating - 
humidification enhances ciliary clearance and secretion removal 
- decrease dead space → improve WOB / partial CO2 washout

Cons: unmeasurable PEEPe (may worsen DHI in AECOPD?) - 
Blunting Hypoxic drive in COPD patients? 



Questions?



Thank you
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