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Global estimates for OADs…..

334 million asthmatics and 384 million COPD



Inhalation therapy: cornerstone of OAD treatment

Prim Care Resp J 2010; 19(1): 10-20.



Inhalers represent sophisticated applications of advanced 
technology developed over the last 50 years

Respir Care 2005;50(10):1360 –1374.



Inhaler Device Selection Should Have an 
Individualized, Patient-Specific Approach

Chest. 2005;127:335-371;
Int J Chron Obstruct Pulmon Dis. 2009;4:381-390.

Selecting appropriate inhaled delivery device includes consideration of disease 
and device-related factors
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pMDIs and DPIs are the mostly widely 
prescribed devices in the world



pMDIs and DPIs are the mostly widely 
prescribed devices in the world

However can all OAD patients use them 
correctly?



Also, patients with COPD have a higher incidence 
of errors in pMDI use (26%) than patients with 
asthma (13%)…

Am J Health-Syst Pharm. 2011; 68:1221-32 
COPD 2012; 9: 58–72 

Up to one-third of older patients may lack the hand 
strength to generate the minimum force required 
to activate a pMDI device….

Alarmingly, up to 43% of DPI users and 75% of 
pMDIs users displayed incorrect inhaler 
technique…



Inhalers are commonly misused by at least 10% 
patients in various ways

pMDIs % patients 
performing the error

DPIs % patients 
performing the error

Failure to coordinate 
MDI
actuation with 
inhalation

27 Not holding device 
correctly

35

Too short a period of 
breathhold
after inhalation

26 Exhaling through the 
mouthpiece

19

Too rapid an 
inspiratory
flow

19 Not inhaling forcefully 17

Inadequate 
shaking/mixing
before use

13 Inadequate or no 
breath-hold

23

Respir Care 2006;51(2):158–172



Although pMDIs/DPIs are the first choice of 
delivering aerosols, what do patient say…

• 46% of patients using a pMDI and 17% of those using a 
DPI rated their device difficult to use.

• 50% of DPI users were ‘unsure’ as to whether they 
received any clinical benefit 

• 85% of older patients fail to use a spacer device when it 
is prescribed.

Age and Ageing 2007; 36: 213–218



Nebulization Can Be Beneficial in These 
Patients



Nebulization in Multiple Patients & Settings

Settings:

At home3,4

Long-term care5

Hospital inpatient3

Emergency room3

Physically 
impaired3

Cognitively 
impaired1

Those who 
prefer 

nebulization2
Inadequately 

controlled 
on current 
therapy3

Unable to use 
MDI/DPI 
devices 

appropriately3

Very Young and 
Very Old

1. Postgrad Med J. 2002;78:37-39; 2. Respir Med. 2002;96:375-381; 
3. Chest. 2005;127:335-371; 4. Am J Respir Crit Care Med. 2005;171:1443-1464; 5. American Medical Directors Association. COPD 

Management in the Long-Term Care Setting. Clinical Practice Guideline. Columbia, MD: AMDA; 2010.



Reality Check: Current Home Nebulization 
Prescription*

In what % of your patients do you consider prescribing home 
nebulization?

30.18%

44.73%

15.55%

9.09%

1.45%

* Results from a survey with 275 physicians practicing respiratory medicine, Mar 2015



Reality Check: Where is Home Nebulization 
Currently Used?*

Which of the following is the most common indication for which you 
prescribe home nebulization?

* Results from a survey with 275 physicians practicing respiratory medicine, March 2015

2.18%

29.09%

48%

0.73%

19.64%

0.36%



Insufficient evidence to guide the 
correct and appropriate use of 
nebulizer especially at home… 

BTS and ERS guidelines were released in 1997 and 2001, 
respectively

Consensus document on home nebulizers by National Association for 
Medical Direction of Respiratory Care (NAMDRC) was released 20 

years ago… 

No recommendations available from India!





Objective of the consensus

To formulate expert views, using available evidence, on the optimal use 

of maintenance treatment with nebulization at home



Workflow of consensus meeting and preparation of the document 



What should be appropriate 
terminology and definition to describe 

maintenance treatment with 
nebulization at home? 



Terminologies used 

Home Nebulization Domiciliary use 

However, unclear about 
chronic or intermittent use 

of nebulizers at home

Maintenance Nebulization 

Appropriate terminology for 
chronic use of nebulizers



Maintenance Nebulization & Home Nebulization? 

Maintenance Nebulization 

• Appropriate terminology for chronic use of nebulizers (including 
rescue use for maintenance) 

• Can be defined as physician-prescribed therapy to deliver long-term 
maintenance drugs (≥ 3weeks duration) in carefully selected patients

Home Nebulization

• Umbrella term that can include acute use and short term use (<3 
weeks) of nebulizers at home 



What should be appropriate terminology and definition to 
describe maintenance treatment with nebulization at home? 

RECOMMENDATION

Maintenance treatment of OADs with nebulization at home 
can be referred to as ‘maintenance nebulization’ rather than 

‘home nebulization’ to specifically imply long-term chronic use 
(≥3 weeks)

Maintenance nebulization can be defined as physician–prescribed therapy 
to deliver long-term maintenance drugs (≥3 weeks) in appropriately 

selected patients with OADs



How should one identify/select patients 
suitable for maintenance treatment with 

nebulizers?



Identifying/Selecting patients for maintenance 
nebulization 

Careful screening of the patients for maintenance nebulization needed

Algorithmic approach for patient selection practically relevant 



*Clinical improvement should be assessed as 
recommended by the respective treatment guidelines
# Device technique should be assessed as per the 
patient information literature provided with the device
+ Unsatisfactory device technique is any deviation 
from the recommended device technique described in 
the patient information literature provide with the 
device



Continued… 



How should one identify/select patients suitable for 
maintenance treatment with nebulizers?

RECOMMENDATION

Patients should be carefully screened before prescription of 
maintenance nebulization. 

More importantly, the screening should focus on the ability to use 
handheld inhaler devices… and every effort should be made to 
introduce/re-introduce drug administration though handheld 

inhalers.

Patient satisfaction and choice should also be taken into account when considering handheld inhalers 
versus nebulizers for long-term use. 

Additionally, the advantages and drawbacks of all inhaler devices including nebulizers should be 
explained to the patients so as to facilitate an informed decision.  



What should be the duration of 
maintenance treatment with 

nebulization?



Duration of maintenance treatment with 
nebulization

Minimum duration of the maintenance treatment for nebulization can 

be 2-3 weeks, however, maximum duration of the treatment cannot be 

defined in the realm of the chronic treatment. 



Long Term Nebulization Use…

n= 32 severe asthma/COPD patients
Nebulization treatment at home for 5 years



Baseline Characteristics



O’Driscoll and Bernstein. Respir Med 1996; 90: 561- 566 

The five year survival was similar in the nebulizer users (56%) and pMDI users (53%)



What should be the duration of maintenance treatment with 
nebulization?

RECOMMENDATION

The minimum duration of maintenance therapy that can be 
prescribed in a patient with OADs is 3 weeks

No recommendation can be made on the maximum duration of the 
therapy.

The decision to end/continue maintenance nebulization lies with the prescribing physician, after taking 
into account the subjective and objective improvement along with ensuring that there are no concerns 

regarding AEs with the prescribed nebulized formulations. 



Which are the drugs that can be 
prescribed for maintenance treatment 
with nebulizers and with which type of 

nebulizer?





Compatibility of the nebulizer and the drug 
formulation is important or optimum drug 

deposition!

Jet Ultrasonic Mesh





Which are the drugs that can be prescribed for maintenance 
treatment with nebulizers and with which type of nebulizer?

RECOMMENDATION

Selecting the right drug and the right nebulizer is important for the 
success of maintenance nebulization in OADs

Prescribers are advised to refer to the exact indications, posology and administration available in the 
prescribing information of the available drugs. 



What is the long-term safety of 
maintenance treatment with 

nebulization at home?



Drugs that can be delivered for home use in OADs

Bronchodilators (β2-agonists and 
anticholinergics): salbutamol, 
levosalbutamol, ipratropium 

bromide, arformoterol

Corticosteroids: budesonide, 
fluticasone 

Mucolytics: N-acetylcystiene, 
ambroxol

Combination of budesonide-
formoterol, levosalbutamol-

ipratropium, Levosalbutamol-
budesonide 

COPD. 2012; 9:58–72



O’Driscoll and Bernstein. Respir Med 1996; 90: 561- 566 

The five year survival with nebulizer users (56%) and pMDI users (53%) was 
similar 



No clinical meaningful 

effects on heart rate* , 

serum potassium and 

glucose, or vital signs

No increase in cardiac 

arrhythmias, or QTc 

prolongation 

Therap Adv Respir Dis 2008; 2:199–208

N=569 moderate to 

severe COPD patients 
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Chest. 2014. doi:10.1378/chest.14-0117

841 patients (aged ≥40 years, with baseline 

FEV1 ≤65%), which were randomized to 

receive either arformoterol (N=420 

receiving, 15 mcg twice daily) or placebo 

(N=421) for 1 year. 



Safety of nebulized budesonide in children  

Basal and ACTH-stimulated cortisol  levels at baseline and at week 12 from the double-blind studies. Basal level represents 

morning plasma cortisol.  The 30- to 60-minute  short ACTH-stimulation test was used. BIS, Budesonide  inhalation 

suspension. 

J Allergy Clin Immunol 2002;109:730-42

No significant differences between placebo and budesonide groups



What is the long-term safety of maintenance treatment with 
nebulization at home?
RECOMMENDATION

To ascertain long-term safety in patients with OADs, it is 
recommended to perform a regular review (at least every 6 months)

Regular review is recommended for local and systemic AEs and for patients with known heart disease 



Are there any special precautions for 
OAD patients with co-morbid conditions 
such as cardiovascular diseases (CVDs) 

and diabetes?



Safety in co-morbid conditions: Cardiac safety 

• Safety of LABAs have been established in one year trials. No 
significant differences observed in terms of time to first serious 
cardiac AEs.

• BTS guidelines recommend ECG monitoring in patients with cardiac 
condition as a precaution after the first dose of nebulized 
bronchodilator.



Safety in co-morbid conditions: Diabetes 

• A trial on high dose fluticasone in patients with asthma/COPD and co-
morbid diabetes showed no significant effect on glycosylated 
hemoglobin. 

• However, blood glucose levels should be monitored in patients taking 
high dose ICS with concomitant diabetes. 





Are there any special precautions for OAD patients with co-
morbid conditions such as CVD and diabetes?

RECOMMENDATION

OAD patients with complicating co-morbidities such as CVD and 
diabetes should be reviewed regularly (every 6 months) for blood 

glucose and cardiac parameters. 



What are the cleaning and maintenance 
recommendations that need to be 

communicated to patients using long-
term nebulization?



Gram negative Frequency* Gram positive Frequency*

Pseudomonas sp 4 Staphylococcus albus 23

Acinetobacter sp 2 Diphtheroids 11

Serrania marcescens 2 Micrococcus sp 8

Flavobacterium sp 2 Beta Haemolytic
streptococcus

2

Streptococcus viridans 1

Streptococcus aureus 1

Cleaning and Maintaining Nebulizers at Home

• Bacterial isolates obtained from home nebulizers of 50 patients

*Number of positive isolates out of 50 units tested
Patients were using jet nebulizers at home for asthma, chronic obstructive bronchitis 
and cystic fibrosis
Samples were obtained from facemasks or mouthpieces

BMJ 1987; 295: 812



n= 117 patients using nebulizers at home for asthma or COPD







Cleaning the nebulizer



Care and maintenance



Cleaning and maintenance of nebulizers 

• Ideally, nebulizers should be cleaned after every use, however it is 
practically not possible, hence, cleaning and disinfecting the nebulizer 
should be done at least once a day. 

• Cleaning and maintenance of nebulizers should be done before using 
the nebulizer for the first time or if the nebulizer has not been used 
for long time. 

• Cleaning and maintenance also depends on the frequency of use. 







What are the cleaning and maintenance recommendations 
that need to be communicated to patients using long-term 

nebulization?
RECOMMENDATION

Patients should be educated on cleaning and maintenance of their 
nebulizers, and a periodic review of the nebulizer should be 

performed by the prescribing physician.
Patients should be advised to clean the nebulizer accessories at 

least once a day. 



Should oxygen-driven nebulization be 
used in COPD patients on maintenance 
treatment with nebulization at home?



Long term oxygen therapy in patients with COPD

• Long term oxygen therapy (LTOT) for more than 15 hours is 
recommended by the GOLD guidelines as a treatment to improve 
survival in patients with COPD treated with maintenance 
nebulization. 

• Drugs to be delivered with oxygen should not be recommended for 
home use because of the risk of carbon dioxide retention, especially 
with bronchodilators. 





Should oxygen-driven nebulization be used in COPD patients 
on maintenance treatment with nebulization at home?

RECOMMENDATION

Patients (especially those with COPD) should not be prescribed 
maintenance nebulization with oxygen driven jet nebulizers because 

of the risk of carbon dioxide retention, especially with 
bronchodilators. 



At what time intervals should patients 
using nebulization at home be assessed?





Follow up assessment should include:
• Lung function testing
• Symptom control, breathlessness and well being
• Treatment side effects
• Subjective assessment of treatment efficacy
• Nebulizer technique
• Dosing and frequency of nebulization



Consensus: Assessment of patients using 
nebulization at home 
• Regular follow-up is the key to the successful management of any 

chronic disease.

• Patients should be assessed for:
✓Effectiveness of the prescribed treatment
✓Adherence to the treatment
✓Need for continuing maintenance nebulization
✓Possibility of re-introducing handheld inhalers

• Initiating follow-up approximately 1 month after the start of the 
maintenance nebulization, with annual re-assessment.  



At what time intervals should patients using nebulization at 
home be assessed?

RECOMMENDATION

Initial follow-up should be performed 1 month after the start of 
maintenance nebulization and, later, at least annually. 



How should the success of therapy be 
assessed and adherence ensured in 

patients using long-term nebulization?



Which Patients Adhere to Home Nebulization?

Patients adherent (50.6%) to 
long term nebulizers were:
• Older  (> 60 years of age)
• Better educated
• Married 
• Having little  smoking and 

alcohol history
• With history of emphysema
• Having more  breathlessness
• Poorer lung function

n= 985 patients with moderate to severe  COPD, 3-years of follow-up 



Assessment and adherence of the treatment 

• Various surveys have shown patient satisfaction with the nebulizers. 
However, the treatment adherence is unknown. 

• Adherence can be referred as – objective (lung function, symptom 
scores, exacerbation history) and subjective reports 

• General strategies to improve adherence – monitoring and feedback, 
extensive patient education, and regular follow-up (via telephone or 
home visits), providing medication tables/patient diaries. 



Strategies that can improve adherence

• Pharmacist driven  brief counselling followed by 
physician visits

• Monitoring and feedback

• Extensive patient education followed by telephonic 
follow up at regular intervals

• Providing medication table, techniques to improve 
breathing

Respir Res. 2013; 14: 109



How should the success of therapy be assessed and 
adherence ensured in patients using long-term nebulization?

RECOMMENDATION

Success of the maintenance nebulization should be assessed on 
1. Effectiveness of the treatment (objective and subjective)

2. Adherence to treatment 
3. Need for continuing maintenance nebulization

4. Adverse effect of home nebulization 
5. Possibility of re-introducing hand-held inhalers.

Establishing a strong and participative doctor-patient relationship may help to 
identify and ensure adherence to maintenance nebulization



Can home nebulization be prescribed in 
other chronic respiratory diseases?



Home nebulization for other chronic respiratory 
diseases

• Nebulizers have been used to deliver tobramycin, dornase alfa, 
rhDNAse in cystic fibrosis and nebulized antibiotics in bronchiectasis.

• Nebulized antibiotics for home use – unclear, due to risk of antibiotic 
resistance.  



Can home nebulization be prescribed in other chronic 
respiratory diseases?
RECOMMENDATION

Although nebulization is used for the administration of antibiotics in 
other chronic respiratory diseases such as cystic fibrosis, the 

prescriber has to be careful about the associated risk of antibiotic 
resistance. 



Thanks!
www.Allergy-Asthma-Clinic.com

vivek@DrJha.in

www.facebook.com/DhanwantariAllergyAsthmaClinic
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