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 Inhalers for chronic obstructive pulmonary 
disease (COPD) and asthma are devices 

which deliver medicine to prevent and control 
symptoms and help reduce exacerbations 

(flare ups). 





 Inhaled medicines, or medicines that you breathe directly into the lungs, are an important part of 
treatment for chronic lung disease.

  A variety of medicines are available in an inhaled form. 
 When inhaled, the medicine quickly reaches the airways and less is absorbed into the bloodstream.
  There are a number of devices that deliver medicine directly to the airways.
  Metered-dose inhalers (MDIs), dry powder inhalers, nebulizers and soft mist inhalers are currently 
available with different medicines. 

 A combination of inhaled medications can be used for a number of chronic lung diseases, including 
asthma and COPD.
 It is important to routinely clean the inhaled devices to keep them working properly.



 Metered-Dose Inhalers (MDI)

 The metered dose inhaler (MDI) consists of a pressurized canister of medicine in a plastic case 
with a mouthpiece. 

 A holding chamber consists of a plastic tube with a mouthpiece, a valve to control mist delivery 
and a soft sealed end to hold the MDI. 

 The holding chamber assists delivery of medicine to the lungs







 Metered dose inhalers  

 Metered dose inhalers are also called MDIs or aerosol inhalers.

 The medicine is in a small canister, inside a plastic case. When the inhaler is 
pressed, a measured dose of medicine comes through the mouthpiece.

 MDIs require good technique and coordination by pressing down on the 
inhaler and breathing in at the same time.

 Because using the inhaler correctly can be difficult, spacer devices are 
recommended for use with MDIs.

  The spacer is attached to the MDI to make it easier to use the inhaler and 
get more medicine into the lungs.



 About a Metered-Dose Inhaler (MDI)

 It is important to use a metered-dose inhaler correctly to get the full dosage and benefit from the 
medicine. 

 Using the MDI correctly means the medication has a better chance to reach the small airways, 
which increases the medication's effectiveness. 

 Using a good technique can also help reduce the side effects of medications.

  



 Steps For Using an MDI

1.Remove the cap from the inhaler.

2.Hold the inhaler with the mouthpiece at the bottom.

3.Shake the inhaler. This mixes the medication properly.

4.Check the box with the technique your health care provider recommends and follow the step:

1. Use a spacer/holding chamber – Place the MDI in the spacer holding chamber. Seal your lips around the spacer/holding 
chamber mouthpiece.

2. Use open mouth technique - Hold the mouthpiece 1½ - 2 inches (2 - 3 finger widths) in front of your mouth.
3. Use closed mouth technique – Place the mouthpiece in your mouth with your lips sealed tightly around the mouthpiece.

5.Tilt your head back slightly and open your mouth wide.

6.Gently breathe out.

  



1.Press the inhaler and at the same time begin a slow, deep breath. Continue to breathe in slowly 
and deeply over 3 - 5 seconds. Breathing slowly delivers the medication deeply into the airways.

2.Hold your breath for up to ten seconds. This allows the medication time to deposit in the airways.

3.Resume normal breathing.

4.Repeat steps 3 - 9 when more than one puff is prescribed.

 Clean the plastic case and cap by rinsing thoroughly with warm water, weekly.





 MDI with Spacer

  

 Breath-Activated Medication
 The breath-activated metered-dose inhaler releases a mist of medicine when a person inhales. 

 This type of inhaler has less propellant than a metered-dose inhaler. 

 To use this inhaler, place the mouthpiece in your mouth and seal your lips around it.

  Breathe in deeply with a steady amount of moderate force.





 Dry powder inhalers

 Examples of dry powder inhalers include: 

 Turbuhaler

 Accuhaler

 Handihaler

 Ellipta inhaler

 Breezhaler





 Several medicines for chronic lung diseases like asthma or COPD are now delivered in a dry 
powder inhaler. 

 Since the medicines are dry powder, they must be delivered in a special inhaler. When you inhale 
fast enough the medicine is released.

 The basic technique for using a dry powdered medication is:

1.Exhale away from device

2.Put mouthpiece in your mouth

3.Breathe in quickly

  





 Turbuhaler

 The turbuhaler is a breath-activated device – this means that it will release a dose of medication 
when you inhale on the mouthpiece.  

 The turbuhaler delivers the medication in a dry-powder form. 

 There is no propellant added to the medicine.

 When you breathe in a dose of the medication, you will hardly notice any powder in your 
mouth.

 Preventers, relievers, symptom controllers and combination medicines are available as 
Turbuhalers.



 Examples of medicines available as a turbuhaler

 terbutaline (Bricanyl)

 formoterol (Oxis)

 budesonide plus formoterol (Symbicort)

 budesonide (Pulmicort)



 When is a turbuhaler suitable? 

 Since the turbuhaler is a breath-activated device, to use the turbuhaler 
properly, you must be able to breathe in deeply. 

 Adults and children 7 years of age and older should be able to use the 
turbuhaler.

 Some people, such as those with severe COPD may not able to breathe in well 
enough to activate the turbuhaler.



 Using your turbuhaler

 Open: unscrew and remove the cap. Hold the turbuhaler upright.

 Load the dose: twist the base anticlockwise and then back in the other direction until you hear a click. 
Your turbuhaler is now loaded with one dose of medicine

 Breathe out: breathe out, away from the turbuhaler. Do not blow directly into the turbuhaler.

 Inhale your dose: place the mouth piece in your mouth and form a seal with your lips. Breathe in deeply. 
Remove the turbuhaler and hold your breath for up to 10 seconds.

 Close: replace the cap and twist until it is on properly.

 Cleaning and storing your turbuhaler: wipe the mouthpiece with a clean dry tissue. Do not wash the 
mouthpiece or allow it to get wet when cleaning. Keep the cap on when not in use. The device may clog 
if exhaled or dribbled into or if stored in an area of high humidity with the cap off or unsealed.

 When to start a new turbuhaler: there is a window under the mouthpiece on the outside of the 
turbuhaler called a dose indicator window. When it turns red it is time to get a new turbuhaler. 



 Common problems when using a turbuhaler

 To get the most benefit, it is important to use the correct technique. Here are a 
few common problems: 

 Not holding  your turbuhaler upright (vertical) while loading the dose.
 Covering the air inlets with your lips.
 Breathing in through your nose instead of your mouth.
 Shaking the inhaler to see how much is left.
 Storing your turbuhaler in a damp place with the cap off.



 Accuhaler

 An accuhaler is a breath-activated device – this means that it will release a dose 
of medication when you inhale on the mouthpiece. 

 Doses of the medicine are preloaded in foil-covered blister packets inside the 
device. 

 There are 60 doses in each accuhaler; these can be counted with the dose 
counter on the device.



 Examples of medicines available as an accuhaler
 salmeterol (Serevent)

 fluticasone (Flixotide)

 fluticasone and salmeterol (Seretide)





 When is an accuhaler suitable?

 Since the accuhaler is a breath-activated device, you must be able to 
breathe in deeply, to use it properly. 

 Adults and children 4 years and older should be able to use an 
accuhaler.
 Some people, such as those with severe COPD may not able to 
breathe in deeply enough to activate the accuhaler.





 Using your accuhaler

 Open: hold the accuhaler in one hand, and with the thumb of the other hand push the thumb grip away from you until you 
hear a click. This reveals the mouth piece.

 Load the dose: hold the inhaler in a horizontal position. Slide the lever away from you until you hear a click.

 Breath out: breathe out, away from the accuhaler. Do not blow directly into your device.

 Inhale your dose: place the mouth piece in your mouth and form a seal with your lips. Breathe in deeply and forcefully 
through your mouth. Remove the accuhaler and hold your breath for up to 10 seconds. If you need another dose, wait for 
30 seconds and then repeat the process

 Close: the inhaler by sliding the thumb grip towards you.

 Cleaning and storing your accuhaler: wipe the mouthpiece with a clean dry tissue. Do not wash the mouthpiece or allow it to 
get wet when cleaning. Close the device when not in use. 

 When to start a new accuhaler: there is a window on the side of the accuhaler called a dose counter. When it turns red it is 
time to get a new accuhaler.



 Common problems when using an accuhaler

 To get the most benefit, it is important to use the correct technique. Here are a few common problems:

 Not loading a dose before using the accuhaler.

 Not holding the accuhaler horizontally while loading and inhaling the dose. Never hold the inhaler with 
the mouthpiece pointing down during or after loading a dose; this can cause the medication to fall out. 
Keep it horizontal.

 Not breathing in strongly enough to draw the medication out of the accuhaler and in to your lungs.

 Not holding your breath long enough after using the accuhaler.

 Getting moisture inside the accuhaler.

 Not closing the accuhaler cover after use.



 Handihaler

 The handihaler is used for the medication tiotropium (also called Spiriva 
capsules). Do not swallow the capsules - they must be used by inhaling the 
contents of the capsule with the handihaler device provided.

 The handihaler is a breath-activated device – this means that it will release a 
dose of medication when you inhale on the mouth piece.



 Using your HandiHaler

 Open: press the green button on the side of the handihaler to open the lid. Lift the lid to see the mouthpiece. Pull 
on the mouthpiece to reveal the capsule chamber.

 Load the capsule: Spiriva capsules come packaged in blister strips. Peel back the foil from one blister strip to 
release one capsule. Place the capsule into the capsule chamber. Close the mouthpiece firmly until you hear a 
click.

 Pierce the capsule: press the green button on the side to pierce the capsule.

 Breathe out: sit upright, tilt head back (into 'sniff' position) and breathe out gently. Do not breathe into the 
device.

 Inhale your dose: put the mouthpiece into your mouth and seal lips firmly around it. Breathe in rapidly and 
deeply through your mouth. You will hear the sound of the capsule vibrating in the chamber. Remove the 
Handihaler from your mouth and hold your breath for  up to 10 seconds.

 Take two breaths from one capsule: to get your full daily dose, you must use your inhaler two times from the 
same Spiriva capsule. You will not need to pierce the capsule again.

 Discard the used capsule: after inhaling your dose, open the mouthpiece and discard the used capsule. Close the 
mouthpiece and the lid of the inhaler. 



 Common problems when using the Handihaler

 To get the most benefit, it is important to use the correct technique. Here are a few common 
problems:

 Piercing the capsule several times or not piercing the capsule at all.

 Not breathing in strongly enough to draw the medication out of the inhaler.

 Not taking a second breath to get the full dose from the capsule.

 Swallowing the capsule instead of inhaling it through the HandiHaler.

 Not using a new capsule for each dose.



 Ellipta inhaler

 The Ellipta inhaler is a preloaded, breath-activated device – this 
means that the inhaler has the medication inside and will release a 
dose of medication when you inhale on the mouthpiece.  

 The Ellipta inhaler delivers the medication in a dry-powder form.

 There is no propellant added to the medicine.

 When you breathe in a dose of the medication, you will hardly notice 
any powder in your mouth.





 Using your Ellipta inhaler

 Remove the device from the foil packing.

 Open: pull back the mouth piece cover until you hear a click. Hold the device upright at all times. Breath 
out away from the device.

 Inhale your dose: press your lips around the mouthpiece without covering the air vents on either side. 
Begin to breathe in rapidly and deeply through your mouth. Hold your breath for up to 10 seconds. 
Breathe out slowly. Close the mouth piece cover.

 Cleaning and storing your Ellipta inhaler: clean your device once a week by wiping the mouthpiece with 
a clean dry tissue. Do not wash the mouthpiece or allow it to get wet when cleaning. Close the device 
when not in use. Store it in a cool dry place, away from heat and moisture.

 When to start a new inhaler: there is a window on the front of your Ellipta inhaler called a dose counter. 
When it turns red it is time to get a new inhaler.



 Nebulizers

 Nebulizers are important for the treatment of chronic lung disease, including asthma and COPD. 

 A variety of medications are available in a nebulized form.

  A nebulizer delivery system consists of a nebulizer (small plastic bowl with a screw-top lid) and 
a source for compressed air.

  The air flow to the nebulizer changes the medication solution to a mist that is inhaled.



 A nebulizer, or "breathing machine," is another way to take inhaled medicines.

  A nebulizer treatment is given with an air compressor machine. 

 Pressurized room air is used to create a mist of the medicine solution, which is inhaled for 
approximately 5-10 minutes.



 When an inhaler is used with a good technique (including a spacer), it is as effective as a nebulizer treatment. 

 However, some people prefer a nebulizer for an episode of extreme breathing difficulty. 

 We recommend using a nebulizer for young children and anyone having difficulty using an inhaler with a good technique. 

 A face mask is available to use with a nebulizer for very young children.

  

 Instructions for Nebulizer Treatments

•Using An AeroEclipse® XL Reusable Nebulizer

•Using a Nebulizer

•Using a Nebulizer with a Mask

•Should nebulized asthma medications be mixed?

•Using A Pari LC® Sprint Reusable Nebulizer

•Using a Pari LC Jet+TM Nebulizer



 Soft Mist Inhaler

 A soft mist inhaler consists of a plastic device containing medication. 
The medication is released as a slow-moving soft mist.
  When inhaled correctly, the medication has a better chance to reach 
the small airways. 
 This increases the medication's effectiveness.
  The portable size, efficiency and convenience make the Respimat a 
desirable method for inhalation treatment.







 Respimat device (soft mist inhaler)

 The Respimat device is a soft mist inhaler.

  It is a hand-held device in which medication in a liquid form is converted to a 
fine mist which is then inhaled. 

 Using the soft mist inhaler needs some co-ordination, to press down slowly and 
breath in at the same time.

 The soft mist inhaler has been shown to leave less medication in the throat with 
more reaching the lungs, as compared with the metered dose inhaler.



 Before Using a New Respimat:

 Hold the orange cap in one hand and press the 
safety catch on the side of the inhaler. With the 
other hand pull off the clear base. Don’t touch the 
piercing element located inside the bottom of the 
clear base.

 Write the discard date on the inhaler. The discard 
date is 3 months from the date you prepare the 
new Respimat



•Take the Respimat cartridge out of the box.

•Push the narrow part of the cartridge into the 
inhaler.

•Push the cartridge on a firm surface to make sure it 
is correctly inserted. The base of the cartridge will 
not sit flush with the inhaler.



•Do not remove the cartridge once it is inserted into the 
inhaler.

•Put the clear plastic base back onto the inhaler. Do not remove 
the plastic base once it is attached to the inhaler.



 Priming a New Respimat:

 Priming the Respimat is important to make sure you get the 
correct dose of medicine each time.

 Hold the Respimat inhaler upright, with the orange cap at the 
top and closed.

 Turn the clear base in the direction of the white arrows for a 
half turn until it clicks.

 Flip the orange cap until it snaps fully open.

 Point the inhaler towards the ground.



•Press the dose release button.

•Close the orange cap.

•Repeat the Priming procedure three more times. Now the 
inhaler is ready for use.

 Note: If you have not used the Respimat inhaler for more than 
21 days prime the inhaler as described above. If you have not 
used the inhaler for more than 3 days prime it once.



 Taking an Inhaled Dose:

 Hold the Respimat upright.

 Turn the clear base in the direction of the white arrows for a half turn until it 
clicks.

 Flip the orange cap until it snaps fully open.

 Hold the Respimat away from your mouth and gently breathe out.

 Seal your lips around the end of the mouthpiece without covering the air 
vents.

 Point the Respimat inhaler to the back of your throat.

 While inhaling slowly and deeply through your mouth press the dose release 
button. Continue to breathe in slowly and deeply.

  



 Hold your breath for up to ten seconds. 

 This allows the medication time to deposit in the airways.

 Resume normal breathing.

 Close the orange cap until you use the inhaler again.



 Identifying When the Respimat is Empty:

 The Respimat has a dose indicator on the side of the device. The dose indicator shows about 
how many doses are left in the Respimat.

 When the pointer enters the red area of the scale there is enough medicine for 7 days. Plan to 
get a new Respimat at this point.

 When the pointer gets to the bottom of the red area, there are no doses left. The inhaler locks.

  





 Care and Cleaning:

 Wipe the mouthpiece including the metal part inside the mouthpiece with a 
damp cloth at least once a week. Keep the Respimat closed when not in use.













 Substantial deficiencies in inhaler device technique and medication adherence are 
evident in patients with COPD, leading to suboptimal health outcomes. 

 As the prevalence of COPD rises with age, elderly patients pose special challenges with 
regard to inhaler device selection. 

 In elderly patients with sufficient cognitive function, manual dexterity, and hand strength, 
the most influential factors in inhaler selection are cost reimbursement, device 
availability, device convenience, and patient preference. 



 Cost reimbursement may be a deciding factor in device selection, as nearly all elderly 
patients are Medicare beneficiaries. 

 Nebulizers provide a cost-effective alternative to pressurized metered-dose inhaler 
(pMDI) and dry powder inhaler (DPI) devices.

  DPI device availability is limited to “controller” medications, while pMDI devices and 
nebulizers provide complete symptomatic coverage.

  Multiple-dose DPIs offer the convenience of rapid medication administration, ease of 
handling, and integral dose counters.

  Given the availability and expenses of medication devices, ambulatory patients may 
prefer combining the convenience of a hand-held inhaler (i.e., pMDI) as a rescue 
medication during the active hours of midday with the cost savings of a nebulized 
controller medication in the morning and at night.



 The omission of patient preference during device selection may challenge inhaler acceptability.

  Given an option of DPI and pMDI devices for both rescue and controller medications, patient 
preference for a device may include ease of use, convenience (ie, multiple dose inhaler), and 
visual or audible indicators of dosing completion. 

 These unaddressed challenges to inhaler selection contribute to inappropriate use of inhalers in 
41%–69% of patients with obstructive airway disease, with critical errors in at least 88% of 
patients.Importantly, at least 51% of patients with asthma and COPD do not adhere to their 
prescribed treatment.
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Conclusion

• AECOPD causes faster decline in lung function, higher mortality, 
increased cardiovascular risk

• Approach to COPD: spirometric confirmation, assessment of airflow 
limitation, assessment of symptoms, assessment of risk of 
exacerbation

• Prevention of AECOPD: clarify phenotype and phenotype-specific 
therapy
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WHO minimum set of interventions for the diagnosis of COPD in primary care 

© 2021 Global Initiative for Chronic Obstructive Lung Disease



E-cigarettes/Vaping 

CDC and FDA investigated an outbreak of e-cigarette , or vaping , product using associated lung injury (EVALI)

Laboratory data have shown that Vit E acetate , an additive in some Tetrahydrocannabinol (THC)-containing
e-cigarettes was strongly linked to the EVALI outbreak. 

Vaccinations 

Addition of information about CDC recommendation for Tdap (dTaP/dTPa) vaccination to protect 
against pertussis (whooping cough), in those adults with COPD who were not vaccinated in adolescence. 



New findings on triple therapy and mortality:

Mortality in triple therapy was significantly lower compared to the dual 
bronchodilator therapy 

Triple therapy (LABA/LAMA/ICS) 

Heavy or current smokers do not have the same benefit on lung function from ICS use. 

Inhaled corticosteroids (ICS) 

Mucolytic and antioxidant agents 
Erdosteine may have a significant effect on (mild) exacerbations
irrespective of concurrent treatment with inhaled corticosteroids. 



Anti-IL-5 monoclonal antibody  Mepolizumab

Anti-IL-5 receptor-α antibody  Benralizumab

Anti TNF-α antibody  Infliximab

Leukotriene modifiers and Nedocromil

Selective β1receptor blocker  Metoprolol

Simvastatin

Vitamin D

Other drugs with potential to reduce exacerbations 



HFOT oxygen supplementation during exercise 

High flow nasal therapy (HFNT) humidified air-oxygen blends at flow rates of 20-60 lit/min 
versus usual oxygen:

- greater improvement in 6MWD
- no improvement in endurance time  or  health status

Pulmonary rehabilitation 

Acupuncture/Acupressure  in patients with advanced COPD may improve breathlessness and quality of life

Palliative treatment of dyspnea



COPD and lung cancer 

Low dose CT screening have shown improved survival in older patients(55-74 years), current 
smokers or those who quit within previous 15 years with a smoking history at least of 30 pack-years

© 2021 Global Initiative for Chronic Obstructive Lung Disease
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Noninvasive Ventilation in
 stable Chronic Obstructive Pulmonary 

Disease
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• Fourth leading cause of death in the United 
States

• Few advances have been made to ameliorate 
disease progression or decrease mortality

• The only therapeutic interventions known to 
reduce mortality in COPD are smoking 
cessation and long-term treatment with 
continuous supplemental oxygen for patients 
who have severe hypoxemia at rest

11/20/2020 Am J Respir Crit Care Med Vol 202, Iss 4, pp e74–e87, Aug 15, 2020 3



• During acute exacerbations with ventilatory 
failure, NIV is frequently used because it has 
been shown to improve survival

11/20/2020 Am J Respir Crit Care Med Vol 202, Iss 4, pp e74–e87, Aug 15, 2020 4



Long-Term Noninvasive Ventilation in Stable 
Hypercapnic

Chronic Obstructive Pulmonary Disease
An Official American Thoracic Society Clinical Practice Guideline

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 5



11 key outcomes
• Dyspnea
•  hospitalizations
• Mortality
•  6-minute-walk distance
• CO2
• O2
• QOL
•  FEV1
• FVC
•  sleep efficiency
• minor side effects

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 6



Grading of recommendations

• High, moderate, low, or very low. 
• High if it originated from RCTs
• Low if it originated from observational data

11/20/2020
American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020

7



How to Use These Guidelines?

• Patient preferences
• Available resources
• Technical expertise
• Settings

          (The guideline will be reviewed by the ATS 3 years after publication)

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 8



Should long-term nocturnal NIV versus usual care b used fo 
chronic stable outpatient with hypercapnic COPD?

• Suggestion: the use of nocturnal NIV in 
addition to usual care for patients with 
chronic stable hypercapnic COPD (conditional 
recommendation, moderate certainty).

Hypercapnia, which has been associated with:
• increased dyspnea
•  decreased QOL
•  more frequent hospitalizations

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 9



Poor prognostic factors in patients with COPD

• increased age
• Chronic hypercapnia 
• Cor pulmonale
• decreased FEV1%
• use of medication
•  BMI 
• NPPV

11/20/2020 Yang H,et al. BMJ Open 2015 10



lack of consensus

• Clinical heterogeneity 
• variability in NIV protocols employed in 

available studies

11/20/2020
American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020

11



Desirable effects of NIV
( 13 studies) 

• Possible reductions in mortality 
• Possible reductions  hospital admissions
• Improved QOL
•  Reduced dyspnea
• Improvements in functional capacity
•  Improvements in awake blood gases
• Improvements in 6MWD

11/20/2020
American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020

12



Should patients wit chronic stable hypercapnic COPD 
undergo assessment for sleep apne (i.e., overlap 

syndrome) befor initiation of long-term NIV?

• Identification and treatment of OSA with 
continuous positive airway pressure (CPAP) in 
patients with COPD improves outcomes.

• These data were not from RCTs, nor were they 
from studies of patients with hypercapnic 
COPD initiating or already on NIV

11/20/2020
American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020

13



Survival benefit of CPAP favors hypercapnic 
patients with the overlap syndrome

• CPAP mitigates the excess risk of mortality in 
hypercapnic patients but not in normocapnic 
patients with the overlap syndrome

• There are ongoing trials evaluating the 
treatment of OSA–COPD overlap syndrome, 
including those examining the use of CPAP, 
NIV, and CPAP versus NIV

11/20/2020 Survival benefit of CPAP favors hypercapni patients with the overl syndrome.Lung2014 14



Barriers
• Resources and cost of NIV may be significant barriers to the 

widespread acceptance of NIV in patients with stable hypercapnic 
COPD

• Many insurers may not cover NIV 
• Access to experts in both pulmonary and sleep medicine is 

increasingly rare
•  Training in sleep medicine has also changed in recent years, with 

more trainees entering sleep fellowships without pulmonary 
training

• Pulmonary training programs may not provide adequate 
education to trainees regarding home NIV

• Access to respiratory therapists with sleep and/or home 
ventilation training is also necessary to ensure a patient’s success 
with maskfittings and NIV acceptance.

11/20/2020

American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020

15



Should long-term NIV b initiated in patients 
hospitalized wit a COPD exacerbation associated wit 

acute-on-chronic respiratory failure?

•  Not using inhospital initiation of long-term NIV 
after an episode of acute-on-chronic hypercapnic 
respiratory failure, favoring instead reassessment 
for NIV at 2–4 weeks after resolution (conditional 
recommendation, low certainty)

• After discharge, 60–80% of the patients are 
readmitted within 1 year, and 30–49% die within 
this first year after their hospital admission for an 
acute COPD exacerbation

11/20/2020 Thorax;60:925–931. doi: 10.1136/thx.2005 16



long-term NIV  initiated in patients 
hospitalized wit a COPD exacerbation 
• Four  RCTs 
No major differences in:
•  mortality
•  exacerbations
• the need for hospitalization
• changes in dyspnea
•  QOL
• exercise tolerance measured with 6MWD
Significant reduction in PaCO2 , but there was no improvement 
in PaO2

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 17



Should long-term NIV settings be determined by an 
inlaboratory overnight PSG in patient with chronic 

stable hypercapni COPD?

• Not using an in-laboratory overnight PSG to 
titrate NIV in patients with chronic stable 
hypercapnic COPD who are initiating NIV 
(conditional recommendation, very low 
certainty)



inlaboratory overnight PSG in patient 
with chronic stable hypercapni COPD

No effect on:
•  mortality 
• NIV asynchrony 
• in NIV adherence 
• QOL at 3 months
• PaCO2 amounts at 3 months

11/20/2020
Eur Respir J 2019;53:1802118

Thorax2019;74:83–86
19



Should NIV with targeted normalization of PaCO2 amount versus 
NIV without targeting norma PaCO2 amounts be used for 

long- term NIV in patients with COPD?

• Applying  NIV with targeted normalization of 
PaCO2 in patients with hypercapnic COPD on 
long-term NIV (conditional recommendation, 
low certainty)

11/20/2020 American Journal of Respiratory and Critical Care Medicine Volume 202 Number 4|August 15 2020 20



High-intensity versus low-intensity non-invasive
ventilation in patients with stable hypercapnic

COPD: a randomised crossover trial

• LI-NIV: IPAP 10-18 cm H20 (with low back up 
rate)

• HI-NIV: IPAP 30 cm H20 (with high back up 
rate)

11/20/2020 Thorax2010;65:303e308 21



NIV with targeted normalization of 
PaCO2

• Adherence to NIV has been similar to that for 
low-intensity settings in two studies and 
slightly greater with high-intensity NIV in one 
study 

• Thus, the use of PaCO2-targeted NIV is 
probably feasible and acceptable 

11/20/2020
Am J Respir Crit Care Med Vol 202, Iss 4, pp e74–e87, Aug 15, 2020

22



11/20/2020 P.B.  Murphy,  N.  Hart  /  Arch  Bronconeumol.  2018;54(3):149–154 23



ATS recommendations (2020):

• Not using an in-laboratory overnight 
polysomnogram to titrate NIV in patients with 
chronic stable hypercapnic COPD who are 
initiating NIV (conditional recommendation, 
very low certainty)

• NIV with targeted normalization of PaCO2 in 
patients with hypercapnic COPD on long-term 
NIV (conditional recommendation, low 
certainty)

11/20/2020
Am J Respir Crit Care Med Vol 202, Iss 4, pp e74–e87, Aug 15, 2020

24



ATS recommendations:
• The use of nocturnal NIV in addition to usual care for 

patients with chronic stable hypercapnic COPD 
(conditional recommendation, moderate certainty)

• Patients with chronic stable hypercapnic COPD 
undergo screening for obstructive sleep apnea before 
initiation of long-term NIV (conditional 
recommendation, very low certainty)

• Not initiating long-term NIV during an admission for 
acute-on-chronic hypercapnic respiratory failure, 
favoring instead reassessment for NIV at 2–4 weeks 
after resolution (conditional recommendation, low

    certainty)

11/20/2020
Am J Respir Crit Care Med Vol 202, Iss 4, pp e74–e87, Aug 15, 2020
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European Respiratory Society Guideline on Long term Home Non -Invasive 
Ventilation for Management of Chronic Obstructive Pulmonary 

Disease (2019)

Suggesting for the se of :
• (1) LTH-NIV in stable hypercapnic COPD
• (2) LTHNIV in COPD patients following a COPD 

exacerbation requiring acute NIV 
• (3) NIV settings targeting  a reduction in 

carbon dioxide 
• (4) using  fixed pressure support as first choice 

ventilator mode

11/20/2020 Eur Respir J 2019; in press. (https://doi.org/10.1183/13993003.01003 - 2019) 26



How can clinicians monitor and 
follow-up patients during LTH-NIV?

• Monitoring of COPD patients on LTH-NIV is  
focused  on the control of nocturnal 
hypoventilation with overnight CO2 monitoring

• Nocturnal monitoring with Ptc(transcutaneous) 
CO2 allows detecting nocturnal hypoventilation

•  End tidal carbon dioxide monitoring should never 
be used to approximate PaCO2 in patients with 
COPD during spontaneous breathing or NIV and is 
even less reliable in patients with invasive 
ventilation



از توجھ اساتید ارجمند سپاسگزارم
با آرزوی سالمتی





Bronchoscopic Lung 
Volume Reduction
Coil and Valve

Dr.Kooranifar



–Therapeutic option for sever 
emphysema are limited.



Lung Volume Reduction Modality 

1. Lung volume reduction surgery 
2. Endobronchial valve
3. Endobronchial coils
4. Biological sealant 
5. Thermal vapor ablation
6. Airway Bypass





Lung volume reduction surgery(specially in upper 
lobe predominant emphysema)

– Decrease dyspnea 
– Decrease exercise limitation
– Increase quality of life

But: Associated with significant mortality and 
morbidity 



Endobrochial valves

Ideal Candidate For Endobronchial Valves :

       -Heterogeneous Upper Lobe Predominance    
Emphysema 
       
       -With Intact Fissure



Common Indication 

–  CT Scan Evidence of Emphysema

–   FEV1 < 15%-50%  (Post Bronchodilator)

–   RV > 175%

–   TLC > 100%

–   6MWT > 150 meter

–   Smoking Cessation > 2 Months



–  No PAH

–  PaCO2 < 50%-55%

–  DLCO > 20%

–   Heterogeneous Emphysema

–   6MVT     100-500 meter    After Optimal Medical Therapy (by Gold) or Pulmonary Rehabilitation

–   Without Lung Cancer Or SPN With Need For F/U

–   Without Extra Pulmonary Disease With Low Survival 



Exclusion Criteria

– Collateral ventilation (Major)

– Infection (not good candidate)

– Significant secretion (not good candidate)



Procedure 

– Usually 3 to 5 (or 2 to 7) valves  are required 

– General anesthesia or conscious sedation

– Rigid bronchoscopy 

– Endoscopic gauge for endobronchial size

– Loading catheter

– Valve insertion 



Advantages

– Significant improve lung function:
        Increase FEV 10% to 17% (140cc)
        Increase FVC 14% (340cc)

– Improve exercise capacity:
        Increase 6MVT  74 M

– Improve quality of life



Complications 

– COPD Exa-Cerebration

– Pneumothorax

– Pneumonia

– Hemoptysis

– Valve migration

– Death 
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Bronchoscopic Lung Volume Reduction Coil

– Lung volume reduction using Nitinol coil is a bronchoscopic 

intervention inducing regional parenchymal volume reduction 

and restoring lung recoil.





– Received Rehabilitation

– Bronchodilator

– ICS (Inhaled corticosteroids)

– Oxygen

– 10 Coil per Lobe

– Bilateral Lobe in 2 procedure



– 10 coils with 100 to 200 mm length per target 
lobe

– Delivered into sub-segmental airway to induced 
regional parenchymal volume reduction  



Complication 

– COPD Exa-Cerebration

– Pneumothorax

– Pneumonia

– Hemoptysis

– Thoracic pain

















Thermal vapor ablation





Biological Sealant 



      Airway Bypass
                                                            



Thanks For Your 

Attention
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SMOKING  HAZARDS  
AND  CESSATION 



INTRODUCTION 

 Cigarette smoking remains the leading cause of 

preventable premature morbidity and mortality in the all 

countries around the world.  

 An averageof  443,000 people in the United States die 

prematurely from tobacco-related disease in a year, which 

includes oneof every three cancers  and one in five overall 

deaths. 

 A lifelong smoker has about a one in three chance of  

dying prematurely from a complication of smoking.  



INTRODUCTION 

 Life expetancy is shortened by more than 10 years 

among current smokers. 

 The increased risk for death from smoking is now equal 

between men and women in the United States, and the 

World Health Organization has estimated that more than 

a billion deaths in the 21st century will be attributed to 

tobacco consumption. 



INTRODUCTION 

  Smoking is particularly relevant to respiratory 

medicine,because it is by far the major cause of lung 

cancer and chronic obstructive pulmonary disease 

(COPD) in developed countries.  

 Smoking is also a substantial causative factor in 

respiratory infections, including pneumococcal 

pneumonia, influenza, and tuberculosis. 



EPIDEMIOLOGY OFCIGARETTE SMOKING 

 Currently about 42.1 million individuals (18.1% of the 

adult population) in the United States are cigarette 

smokers, including 20.5% of men and 15.8% of women. 

 The percentage who smoked 30 or more cigarettes per 

day declined significantly, from 12.6% in 2005 to 9.1% 

in 2011, and the proportion of those who smoked 1 to 9 

cigarettes per day increased from 16.4% to 22.0%.  



EPIDEMIOLOGY OFCIGARETTE SMOKING 

 In the United States an increasing number of smokers 

(as many as 25% in some areas) are nondaily smokers. 

 People who are less well educated and/or have unskilled 

occupations are more likely to smoke.  

 For example, 33.8% of people with 9 to 11 grades of 

education are smokers, compared to 9.9% of those with 

a college degree.  



EPIDEMIOLOGY OFCIGARETTE SMOKING 

  There are more than 1 billion smokers worldwide,  of 

whom live in low  and middle income countries. 

 Cigarette smoking and exposure to secondhand smoke 

together are responsible for about 6.3 million annual 

deaths worldwide and 6.3% of the global burden of 

disease. 

 The World Health Organization Framework Convention 

on Tobacco Control aims to reduce both the demand and 

the supply of tobacco around the world through 

educational , political, and legislative means. 



TOXICOLOGY OF CIGARETTE SMOKE 

 Tobacco smoke is an aerosol of droplets (particulates) 

containing water, nicotine and other alkaloids, and tar. 

 Tobacco smoke contains several thousand different 

chemicals, many of which may contribute to human 

disease. 

 Tobacco smoke may produce illness by way of systemic 

absorption of toxins and/or cause local pulmonary 

injuryby oxidant chemicals. 



TOXICOLOGY OF CIGARETTE SMOKE 

 Major toxic chemicals in the particulate phase of 

tobacco include nicotine, benzo(a)pyrene and other 

polycyclic hydrocarbons , N’-nitrosonornicotine, β-

naphthylamine, polonium-210,nickel, cadmium, arsenic, 

and lead.  

 The gaseous phase contains carbon monoxide, 

acetaldehyde, acetone, methanol ,nitrogen oxides, 

hydrogen cyanide, acrolein , ammonia ,benzene, 

formaldehyde, nitrosamines, and vinyl chloride.  



SMOKING-RELATED DISEASES 

 Tobacco use is a major cause of death from cancer, 

cardiovascular disease, and pulmonary disease. 

 Smoking is also a major risk factor for osteoporosis, 

reproductive disorders, and fire-related and trauma-

related injuries. 

 



Cigarette Smoking and Cancer Risk 



Cigarette Smoking and Infection 



Interaction Between Cigarette Smoking and Drugs 



Health Hazards of Secondhand Smoke 
 in Nonsmokers 



Neurochemical effects of nicotine 





Brief Strategies to Help the Patient Willing to Quit 
Tobacco Use The “5 A’s” 



SMOKING CESSATION COUNSELING 

 Counseling smokers about the dangerous effects of 

tobacco should be routine medical practice and has been 

shown to  be an effective method of improving 

cessation rates.  

 Based on a review of 188 randomized trials, personal 

advice and encouragement to stop smoking provided by 

a physician during a routine office visit resulted in an 

estimated 2% of all smokers stopping and not relapsing 

over 1 year. 



SMOKING CESSATION COUNSELING 

 Although this percentage seems low, it is both cost-

effective and important when considering the large 

population and the risk for disease.  

 Specific patient populations may havebetter results—8% 

of pregnant smokers, 21% of healthy men at risk for 

cardiovascular disease, and 36% of survivors of 

myocardial infarction will stop smoking when receiving 

advice and encouragement.  

 This high success rate reflects the patient’s inherent 

motivation once challenged by a condition that has been 

caused or may be aggravated by cigarette smoking. 



SMOKING CESSATION COUNSELING 

  Group counseling is less cost-effective than brief 

advice but may be necessary for smokers who are 

having a hard time quitting with less intensive therapy. 

 Telephone counseling is effective in promoting 

cessation. 

 In-hospital counseling is found to be effective for 

patients admitted with cardiovascular disease but is not 

well studied in other populations. 



PHARMACOTHERAPY OF SMOKING 
CESSATION 

All types of smoking cessation medications, if used 

properly, double smoking cessation rates compared with 

placebo treatments. 

 Nicotine Replacement Therapy 

 Bupropion 

 Varenicline 

 Combination Therapy 



Nicotine Replacement Therapy 

  Nicotine replacement medications include: 

 

Nicotine polacrilex gum 

Transdermal nicotine patches 

Nicotine nasal spray 

The nicotine inhaler 

Nicotine lozenges.  



Nicotine Replacement Therapy 

 All seem to have comparable efficacy, but, in a 

randomized study, compliance was greatest for the 

patch, lower for gum ,and very low for the spray and the 

inhaler. 

 A smoker should be instructed to quit smoking entirely 

before beginning nicotine replacement therapies. 



Nicotine Replacement Therapy 

 Transdermal nicotine patches are marketed in several 

preparations—some deliver 21 mg over a 24-hour period,and one 

delivers 15 mg over a period of 16 hours.  

 Most brands have lower-dose patches for tapering. 

 Patches are applied in the morning and removed either the next 

morning or at bedtime, depending on the patch.  

 Patches intended for 24-hour use can also be removed at bedtime 

if the patient is experiencing insomnia or disturbing dreams.  

 Full-dose patches are recommended for most smokers for the first 

1to 3 months, followed by one to two tapering doses for 2 to4 

weeks each. 



Nicotine Replacement Therapy 

  Nicotine nasal spray, one spray into each nostril, 

delivers about 0.5 mg nicotine systemically and can be 

used every30 to 60 minutes.  

 Local irritation of the nose commonly produces 

burning, sneezing, and watery eyes during initial 

treatment, but tolerance develops to these effects in 1 

to2 days. 



Nicotine Replacement Therapy 

  Nicotine inhalers actually deliver nicotine to the throat 

and upper airway, where it is absorbed similarly to the 

nicotine from gum.  

 It is marketed as a cigarette-like plastic device and can be 

used a dlibitum. 



Nicotine Replacement Therapy 

  Nicotine lozenges are available over the counter in 2-

mg and 4-mg strengths and are to be placed in the 

buccal cavity, where they are slowly absorbed over 30 

minutes. 

 Smokers are instructed to choose their dose according to 

how long after awakening in the morning they smoked 

their first cigarette (a measure of the level of 

dependence). 



Nicotine Replacement Therapy 

 Those who smoke within 30 minutes are advised to use 

the4-mg lozenge, whereas those who smoke their first 

cigaretteat  30 or more minutes are advised to use the 2-

mg lozenges. 

 Use is recommended every 1 to 2 hours. 



Bupropion 

 Bupropion sustained release (Zyban) is a dopamine-

norepinephrine reuptake inhibitor originally marketed 

and still widely used as an antidepressant.  

 Bupropion was found to aid smoking cessation whether 

or not a smoker wasdepressed. 

 With a 300-mg sustained-release dose, 44% of patients 

quit at 7weeks versus 19% of controls. This difference 

was sustained at 12 months (23% versus 12%).  



Bupropion 

 A study also indicated that when smokers quit they gain 

less weight while taking bupropion compared to 

placebo.  

 An additional randomized, placebo-controlled trial 

demonstrated that the combination of bupropion with 

nicotine patch was safe, and that bupropion alone or in 

combination was as effective or more effective than 

patch alone. 



Bupropion 

 Bupropion used for 1 year for relapse prevention was 

demonstrated to be safe and effective and significantly 

better at promoting cessation (55%) than placebo 

(42%). 

 Given its antidepressant properties,bupropion is a 

logical choice for depressed smokers but, as mentioned 

previously, has clear efficacy in smokers without 

depression as well. 



Bupropion 

  Bupropion is dosed at 150 mg sustained release per day 

for 3 days, then 150 mg twice daily.  

 Bupropion should be initiated 1 to 2 weeks prior to the 

quit date, then continued at 300 mg/day for the next 6 to 

12 weeks.  

 Bupropion in excessive doses can cause seizures and 

should not be used in an individual with a history of 

seizures or with eating disorders (bulimia or anorexia). 



Varenicline 

 Varenicline, available by prescription only, is a nicotinic 

receptor partial agonist that selectively binds to α4β2 

nicotinic cholinergic receptors in the brain. 

 This receptor mediates dopamine release and is thought 

to be the major receptor involved in nicotine addiction.  

 A partial agonist means that the drug both activates the 

receptor and blocks the effects of other agonists on the 

receptor. 



Varenicline 

 Varenicline activates the α4β2 nicotinic cholinergic 

receptor with a maximal effect about 50% that of 

nicotine and, at the same time, blocks effects of nicotine 

from tobacco use on the receptor.  

 As a consequence of the receptor stimulation ,nicotine 

withdrawal symptoms are relieved, and, as a 

consequence of receptor blockade, the rewarding effects 

of cigarettes are diminished.  

 The latter effect reduces the desire to smoke and, in the 

case of a lapse, may prevent continued smoking. 



Varenicline 

 In clinical trials, varenicline treatment for 12 weeks has 

been shown to be more effective than bupropion 

sustained release 300 mg and placebo. 

 With varenicline, bupropion, and placebo, continuous 

abstinence rates from 9 to 52weeks were 23%, 15%, and 

10%, respectively.  

 Varenicline has also been shown to be effective in 

preventing relapse over 6 months. 



Varenicline 

 The major side effects of varenicline are nausea, 

vomiting, and insomnia. 

 A variety of neuropsychiatric side effects ,including 

depression, psychosis, and suicide, have been reported 

anecdotally but were not observed in clinicaltrials. 

 The causal relationship between varenicline and these 

neuropsychiatric events has not been established 

because smoking cessation itself can be associated with 

mood disturbances, including suicidality.  



Varenicline 

 In any case , smokers treated with varenicline should be 

advised about possible neuropsychiatric effects and 

monitored for such events during treatment.  

 Varenicline has been shown to be effective in promoting 

smoking cessation in patients with cardiovascular and 

with pulmonary disease. 

 Cardiovascular safety concerns with varenicline have 

been raised with one metaanalysis showing a small but 

significant increased risk but another metaanalysis 

showed no significant increase. 



Varenicline 

 Varenicline is initiated in a dose of 0.5 mg per day for 

3days, then 0.5 mg twice daily for 4 days, followed by a 

maintenance dose of 1 mg twice daily. 

 Begin treatment 1 week prior to quit date.  

 Lower doses may be used if nausea is a problem at 

higher doses.  



Varenicline 

 Because varenicline is eliminated by the kidneys, dose 

reductions are required in the presence of severe renal 

disease.  

 The approved duration of treatment is 3 months, with 

another 3 months optional for prevention of relapse. 



Combination Therapy 

 Combined medications for smoking cessation are more 

effective than individual therapies, particularly when 

combining long-acting medications such as nicotine 

patch or bupropion with short-acting nicotine 

replacement therapy used at times of intense urges or 

cravings to smoke. 

 Only bupropion and transdermal nicotine in 

combination have been approved by the FDA.  



Combination Therapy 

 However, a number of studies have looked at various 

combinations of medications, and there have been no 

significant safety issues. 

  Studies comparing different therapies have found that 

combinations are two to three times more effective than 

single medications used alone. A stepwise process that 

incorporates combination therapies after patients have 

failed single therapies would be logical and would 

balance the increased costs of additional medications 

with increased benefit. 



BENEFITS OF QUITTING 

 The benefits of quitting smoking are substantial for smokers of 
any age.  

 A person who quits smoking before age 50 has half the risk for 
dying in the next 15 years compared with a continuing smoker. 

 Life expectancy was shortened by more than 10 years among a 
large cohort of current smokers compared to never smokers; 
quitting at an earlier age (e.g., 25 to 34) extended life 
expectancy by 10 years compared to quitting later (e.g., 45 to 
54), when the added life expectancy was 6 years. 

 These results confirm the known dangers of smoking and must 
be translated into a heightened effort to help younger smokers 
quit. 



BENEFITS OF QUITTING 

 Smoking cessation reduces the risk for developing lung 

cancer, with the risk falling to half that of a continuing 

smoker by 10 years and one-sixth that of a smoker after 

15years’ cessation.  

 Quitting smoking in middle age substantially reduces 

lung cancer risk, with a 50% reduction in risk if a 

lifelong smoker quits at age 55 compared with age75. 

 The risk for acute myocardial infarction falls rapidly 

after quitting smoking and approaches nonsmoking 

levels within 1 year of abstinence.  

 



BENEFITS OF QUITTING 

 Cigarette smoking produces a progressive loss of airway 

function over time that is characterized by an 

accelerated loss of FEV1 with increasing age. 

 Loss of FEV1 due to cigarette smoking cannot be 

regained by cessation, but the rate of decline slows after 

smoking cessation and returns to that of nonsmokers 

(see Fig. 43-5). 

 Women who stop smoking during the first 3 to 4 months 

of pregnancy reduce the risk for having a low-birth-

weight infant to that of a woman who has never 

smoked. 



BENEFITS OF QUITTING 

 After quitting, smokers gain an average of 5 to 7 

pounds, which is perceived by some smokers as 

undesirable and as a reason not to quit. 

 Smokers tend to be thinner because nicotine increases 

energy expenditure and suppresses a compensatory 

increase in food consumption. 

 After they quit smoking, ex-smokers tend to reach the 

weight expected had they never smoked.  

 On balance , the benefits of quitting far outweigh the 

risks associated with weight gain, and patients should be 

counseled accordingly. 



Lung Transplant in COPD

Dr. Katayoun Najafizadeh

Shahid Beheshti University of Medical Sciences

Taleghani Hospital



Topics

1. Is COPD the most common cause of lung transplant?

2. Is lung transplant cost- effective in COPD?

3. Which patients should be referred to TX centers?

4. What is the source of lung for TX and how the allocation is done?

5. Single or double lung transplant?

6. Functional status of lung transplant patients?

7. Last words
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Adult Lung Transplants
Major Diagnoses by Year (Number)
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lung allocation score (LAS)

• In the United States, a lung allocation score (LAS) system has been used 
to prioritize patients on the waiting list since 2005. 

• For the purposes of the LAS, patients are divided into four groups by diagnosis:
• A—COPD and emphysema
• B—IPAH and other forms of pulmonary hypertension
• C—cystic fibrosis and other forms of bronchiectasis
• D—IPF and other interstitial diseases. The LAS is

• the patient’s risk of death during 1 year on the waiting list and the 
patient’s likelihood of survival for 1 year after transplantation. It can 
range from 0 to 100, and priority for transplantation is ranked from 
highest to lowest scores.

Harrison’s principles of Internal Medicine 2018, 20th Edition



Waiting list mortality

• The overall death rate (deaths per 100 waitlist years) on the waiting list 
was ~10, but the rate varied considerably by diagnostic group 

• A, ~4
• B, ~11
• C, ~12
• D, ~18

by LAS (e.g., 35–39, ~10; 40–49, ~22; ≥50, ~125). 

Because the LAS system prioritizes patients with the highest risk of 
death on the waiting list, many patients are now critically ill at the time of 
transplantation. 

Harrison’s principles of Internal Medicine 2018, 20th Edition
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Cost

• In 2014, the average total of billed charges for a bilateral 
transplant for the period from 30 days before transplantation until 
180 days after discharge from the transplant admission was 
$1,037,700.

Harrison’s principles of Internal Medicine 2018, 20th Edition



Cost detail

• all care during 30 days before transplantation $30,700

• organ procurement $129,700

• hospital transplant admission $566,900

• physician fees during transplant admission $59,100

• all inpatient and outpatient care for 180 days $219,800

• outpatient drugs,for 180 days after discharge $31,500

Harrison’s principles of Internal Medicine 2018, 20th Edition



0

25

50

75

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

S
u

rv
iv

a
l 

(%
)

Years

A1ATD (N=3,257) CF (N=9,428) COPD (N=19,159)

IIP (N=15,574) ILD-not IIP (N=3,336) IPAH (N=1,944)

Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis

All pairwise comparisons were significant at 

p < 0.05 except A1ATD vs. ILD-non IIP, 

A1ATD vs. IPAH, COPD vs. ILD-non IIP, and 

ILD-non IIP vs. IPAH.

Median survival (years):

A1ATD: 7.1; CF: 9.9; COPD: 6.0; 

IIP: 5.2; ILD-not IIP: 6.7; IPAH: 7.0

(Transplants: January 1992 – June 2017)

2019
JHLT. 2019 Oct; 38(10): 1015-1066



Survival and quality of life 

- Transplant prolongs survival and improves quality of life in appropriately selected recipients (1)

- In selected COPD patients lung transplantation has been shown to improve health status and functional 
capacity but not to prolong survival (2, 3)

- Approximately 45% of COPD patients would gain a survival benefit of at least 1 year by undergoing BLT; 
only 22% would derive such a benefit if SLT were employed. Survival benefit was heavily influenced by 
pretransplant FEV1, as well as a number of other functional and physiologic parameters. As an 
example, nearly 80% of patients with an FEV1 less than 16% but only 11% of those with an FEV1 greater 
than 25% were predicted to gain at least a year of life with BLT. (4)

1- Harrison’s principles of Internal Medicine 2018, 20th Edition

2- Fishman 2015 fifth edition

3- GOLD 2020

4- Murray and Nadels 2016, Sixth edition
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What has to be done before referring for TX

1. Ruling out the other diagnosis

2. Standard measures like—cessation of smoking, inhaled 
bronchodilators and inhaled corticosteroids, pulmonary 
rehabilitation,pneumococcal and influenza vaccinations, 
supplemental oxygen, Lung volume reduction surgery, ….



Chronic Obstructive Pulmonary Disease

Referral for Evaluation

• Progressive despite medications, oxygen, 
and pulmonary rehabilitation

• FEV1 <25%

• PaO2 <60 mmHg or Paco2 >50 mmHg

• BODE index 5–6

Listing for Transplantation

• BODE index ≥7

• FEV1 <15–20%

• Moderate to severe pulmonary hypertension

• Three or more severe exacerbations in 

preceding year

• One severe exacerbation with acute 

hypercapnic respiratory failure

1- Harrison’s principles of Internal Medicine 2018, 20th Edition

2- Fishman 2015 fifth edition

3- Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease 2017 Report: GOLD Executive 

Summary Claus F. Vogelmeier1,21



BODE Index



MMRC Dyspnea Scale



Exclusion Criteria

• Standard exclusions include:
• HIV infection

• chronic active hepatitis B or C infection

• uncontrolled or untreatable pulmonary or extra-pulmonary infection

• uncured malignancy

• active cigarette smoking

• drug or alcohol dependency

• irreversible physical deconditioning

• chronic nonadherence with medical care

• significant disease of another vital organ (e.g., heart, liver, or kidney)

• psychiatric or psychosocial situations that could substantially interfere with 
post-transplantation management.

Harrison’s principles of Internal Medicine 2018, 20th Edition



Relative contraindications

• ventilator-dependent respiratory failure

• extracorporeal life support

• Obesity

• coronary artery disease

• previous thoracic surgical procedures.

Harrison’s principles of Internal Medicine 2018, 20th Edition
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Source

• Most lungs are procured from deceased donors after brain death, 
but only ~20% of brain-death organ donors yield either one or two 
lungs suitable for transplantation. 

• Lungs from donors after circulatory death have been utilized to a 
limited extent (~2% of lung donors in the United States in 2014). 

• Ex vivo lung perfusion (EVLP) is being used by some centers to 
assess donor lungs that are marginal for implantation by standard 
criteria

Harrison’s principles of Internal Medicine 2018, 20th Edition



Organ allocation policies 

• Regardless of the system, potential recipients are placed on

• a waiting list and must be matched for:

• blood group compatibility

• lung size

• If the potential recipient is allosensitized with antibodies to any human 

leukocyte antigen (HLA), the donor also has to be HLA compatible.

Harrison’s principles of Internal Medicine 2018, 20th Edition
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Adult and Pediatric Lung Transplants
Number of Transplants by Year and Procedure Type
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Topics

1. Is COPD the most common cause of lung transplant?

2. Is lung transplant cost- effective in COPD?

3. Which patients should be referred to TX centers?

4. What is the source of lung for TX and how the allocation is done?

5. Single or double lung transplant?

6. Functional status of lung transplant patients?

7. Last words
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The first lung transplant couple of the world
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COPD patient 9 years after single lung transplant



Thanks for your attention 



COPD & COVID-19

Dr. Naseh Sigari

30/08/1399



Goals

• Is COPD a risk factor for COVID-19?

• How does COPD increase the risk of severe COVID-19? 

• Pharmacotherapy and the effects of common respiratory medications used 
by our COPD patients. 



1. Is COPD a risk factor for COVID-19?
• For cohorts in China reporting on hospitalized patients, the prevalence of COPD has ranged from 0 to 10% (table 

1) and in NYC has ranged from 2.4 to 14% and in Italy 5.6 to 9.2%. 

• Data from ICU-only cohorts, however, have been more variable, Seattle 4% in 1591 ICU patients and 33% in two 
other small ICUs in Seattle and Spain.



There is increasing evidence that COPD may be a risk factor for more severe 
COVID-19 disease

• COPD carried an odds ratio of 2.681 (95% CI 1.424–5.048; p=0.002) for ICU admission, mechanical 
ventilation or death, even after adjustment for age and smoking 

• Severe cases were more likely to have COPD (62.5% versus 15.3%)



In a multi-centre study, COPD patients made up 15.7% of the critically ill patients, but only 
2.3% of moderately ill patients (p<0.001)



• Of the 15,586 symptomatic patients tested for COVID-19.  12.4% of COPD patients(164/1319) tested 
positive for COVID-19. Interestingly, after adjustment for covariates, the investigators found no 
significant differences in the rate of SARS-CoV-2 positivity between COPD and non-COPD patients

• Higher rates of hospitalization (adjusted odds ratio of 1.36), ICU admissions (adjusted odds ratio of 
1.20) and invasive mechanical ventilation (adjusted odds ratio of 1.49) were observed in COPD 
patients 



How does COPD increase the risk of severe COVID-19?

• Without ACE-2, infection is aborted 
and ACE-2 expression levels in lungs 
are associated with increased severity 
of COVID-19.



It is now well established that patients with COPD have increased expression 
of ACE-2 in the lower respiratory tract, which is further amplified by active 
smoking .This may increase the risk for severe COVID-19



• Current smoking was also associated with higher 
ACE-2 expression compared with former and never 
smokers



• Pharmacotherapy and the effects of common respiratory 

medications used by our COPD patients. 



• A total of 15,586 symptomatic patients were tested for COVID-19, of which 1319 (9.2%) were 
positive. 

• Among the COPD patients who were tested (1319 patients), those who tested positive (n = 164) 

were more likely to be older (72.5 ± 1.7 vs 67.1 + 11.9 years, p<0.001), and were less likely 
to report corticosteroid usage (18.3% vs 44.8%, p<0.001). 



PETERS et al. have recently shown that ACE-2 expression in airway epithelial cells obtained from 
asthmatic patients was decreased in those taking ICS compared to those who were not on ICS, raising 
the possibility that ICS exposure could decrease viral entry.

Whether the same relationship holds true in the COPD airway, in which the predisposition to 
pneumonia following ICS use is well-documented, has not yet been established.



• For now, in the absence of data demonstrating definitive harm or benefit, ICS and other long-acting 

inhalers should not be routinely withdrawn nor should their use be escalated as a preventative measure for 

COPD patients during this pandemic 



• Of greater concern is the use of systemic corticosteroids, the backbone of COPD exacerbation treatment.

• Because of the results of the RECOVERY trial, however, it is likely that dexamethasone will become 

standard of care treatment for COVID-19 patients including those with COPD.



GOLD COVID-19 Guidance

∙ GOLD recognizes people with COPD are amongst the worst affected by COVID-19 and GOLD is 
working with WHO to try to minimize the impact of the infection.

∙ GOLD is not aware of any scientific evidence to support that inhaled (or oral) corticosteroids 
should be avoided in patients with COPD during the COVID-19 epidemic.

∙ COPD patients should maintain their regular therapy.



Influenza & COPD

• Influenza is thought to occur in approximately 20% of the world’s population annually\

• Between 15% and up to 64% of COPD exacerbations have been found to be associated with 
symptomatic colds precipitated by viruses

• Influenza virus has been detected in ≤28% of patients experiencing exacerbations.

• A long-term history of COPD (≥20 years) and heavy smoking (≥20 pack-years) were identified as 
independent risk factors for susceptibility to influenza in the patients with COPD 1



 A recent multicenter cohort study of 4198 COPD patients with and without Influenza found:

• Higher rates of crude mortality (9.7% vs 7.9%; P =.047)
• Higher rate of critical illness (17.2% vs 12.1%; P <.001) 

Risk factors for mortality included:
• Age >75 years (adjusted odds ratio [aOR] 3.7; 95% CI, 0.4-30.3)
• Home oxygen use (aOR 2.9; 95% CI, 1.6-5.1)
• Residence in long-term care (aOR 2.6; 95% CI, 1.5-4.5)
• Cardiac comorbidity (aOR 2; 95% CI, 1.3-3.2).



There are four FDA-approved antiviral drugs recommended by CDC to treat flu:

1. Oseltamivir phosphate (Tamiflu)

• Available as a pill or liquid suspension

• Is FDA approved for early treatment of flu in people 14 years and older

• usually prescribed twice a day for 5 days

2. zanamivir (trade name Relenza)
• Available as a powder 

• Approved for early treatment of flu in people 7 years and older

• using an inhaler device and is not recommended for people with breathing problems like asthma 
or COPD

• usually prescribed twice a day for 5 days



3. Peramivir (trade name Rapivab)
• Peramivir is given once intravenously

• Is approved for early treatment of flu in people 2 years and older

4. Baloxavir (trade name Xofluza)

• Baloxavir is a pill 

• Given as a single dose by mouth 

• Is approved for early treatment of flu in people 12 years and older

• Not recommended in pregnancy and breastfeeding
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GOLD 2021 KEY CHANGES 



WHO minimum set of interventions for the diagnosis of COPD in primary care 

© 2021 Global Initiative for Chronic Obstructive Lung Disease



E-cigarettes/Vaping 

CDC and FDA investigated an outbreak of e-cigarette , or vaping , product using associated lung injury (EVALI)

Laboratory data have shown that Vit E acetate , an additive in some Tetrahydrocannabinol (THC)-containing
e-cigarettes was strongly linked to the EVALI outbreak. 

Vaccinations 

Addition of information about CDC recommendation for Tdap (dTaP/dTPa) vaccination to protect 
against pertussis (whooping cough), in those adults with COPD who were not vaccinated in adolescence. 



New findings on triple therapy and mortality:

Mortality in triple therapy was significantly lower compared to the dual 
bronchodilator therapy 

Triple therapy (LABA/LAMA/ICS) 

Heavy or current smokers do not have the same benefit on lung function from ICS use. 

Inhaled corticosteroids (ICS) 

Mucolytic and antioxidant agents 
Erdosteine may have a significant effect on (mild) exacerbations
irrespective of concurrent treatment with inhaled corticosteroids. 



Anti-IL-5 monoclonal antibody  Mepolizumab

Anti-IL-5 receptor-α antibody  Benralizumab

Anti TNF-α antibody  Infliximab

Leukotriene modifiers and Nedocromil

Selective β1receptor blocker  Metoprolol

Simvastatin

Vitamin D

Other drugs with potential to reduce exacerbations 



HFOT oxygen supplementation during exercise 

High flow nasal therapy (HFNT) humidified air-oxygen blends at flow rates of 20-60 lit/min 
versus usual oxygen:

- greater improvement in 6MWD
- no improvement in endurance time  or  health status

Pulmonary rehabilitation 

Acupuncture/Acupressure  in patients with advanced COPD may improve breathlessness and quality of life

Palliative treatment of dyspnea



COPD and lung cancer 

Low dose CT screening have shown improved survival in older patients(55-74 years), current 
smokers or those who quit within previous 15 years with a smoking history at least of 30 pack-years
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