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Age-related decline in FEV1 by strata in men aged  
18-80 years derived from linear mixed effects models 

( from the American Thoracic Society) 
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Janssens JP et al. ERJ 1999 



Vignola M., et al., Allergy 2003: 58: 165–175 
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Note di presentazione
Strenght = forza    stiffness= rigidità 



The prevalence of asthma in older 
adults in high-income Countries is 
between :    6-10%. 
 
Women predominate in the age group of 
64-75 yrs, but asthma prevalence is 
similar after 75 yrs. 
 

( Gibson PG et al.,  Lancet 2010 ) 
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Note di presentazione
High-income countries : nazioni ad alto reddito 



The number of seniors in the US with 
asthma will be more than double to 

almost 5 million by 2030   
 

Relatore
Note di presentazione
Almost = quasi



>65 a. :  maschi (3.3-4.5%) 
               femmine (4.5-7%)  



Asthma mortality increases with age  

( Gibson PG et al.,  Lancet 2010 ) 

Death rates (95% CIs) for 
asthma by age group and  

sex in Australia, 1997 to 2001 

Relatore
Note di presentazione
Fare una corretta diagnosi di asma dell’anziano è fondamentale anche perché  questa categoria di pazienti ha la più alta mortalità (soprattutto nel sesso femminile). 



 Two-thirds of deaths attributed to asthma occur in people 
aged 65 years or older.  
 

 This high death rate for asthma contrasts with falling asthma 
mortality in younger age groups.  
 

 The causes of death in people with asthma include common 
diseases such as cardiovascular disease, lung disease, and 
neoplasms.  
 

 Depression and smoking are risk factors for death in older 
people with asthma. 

Asthma Deaths & Elderly 



Elderly Asthma : course 

 Asthma that persists from earlier years remains fairly 
stable.  
 

 Asthma beginning in the elderly is more severe, 
more progressive, and less reversible. 
 

 The majority of elderly patients with asthma have a 
substantial degree of irreversibility. 

Relatore
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Fairly = abbastanza 



National Asthma Survey  
Older Adults Have Worse Short Term Asthma Control  

( Ann Allergy Asthma Immunol 2011 ) 



J.P. Wisnivesky, et al., Ann Allergy Asthma Immunol 109 (2012) 179–184 

Conclusion :  
Limited English proficiency was associated with poorer self-

management and worse outcomes among elderly patients with 
asthma. Further understanding of mechanisms underlying this 
relationship is necessary to develop interventions that improve 

asthma outcomes in this population. 



Old People with Asthma   
Misdiagnosed :   

20% 
 

Old People with Asthma  
Underdiagnosed :  

25-55% 
 
 

Jones SC et al. CEA 2011 
 

Relatore
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Misdiagnosis: diagnosi errate 



Mis- & Underdiagnosis  
of elderly asthma : causes  

R. G. Slavin, “The elderly asthmatic patient,” , 
Allergy and Asthma Proceedings, vol. 25, no. 6, pp. 371–373, 2004. 



Elderly Asthma : Diagnosis 
 About half of elderly people 

with asthma have not been diagnosed !  

 Multidimensional assessment of obstructive airway 
disease in older adults 

( Gibson PG et al.,  Lancet 2010 ) 



Elderly Asthma : Diagnosis 
 Multidimensional assessment of obstructive airway 

disease in older adults 

( Gibson PG et al.,  Lancet 2010 ) 



Elderly Asthma : Diagnosis 
 Multidimensional assessment of obstructive airway 

disease in older adults 

( Gibson PG et al.,  Lancet 2010 ) 
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Elderly Asthma : Diagnosis 
 Multidimensional assessment of obstructive airway 

disease in older adults 

( Gibson PG et al.,  Lancet 2010 ) 



Potential Barriers to 
Performing Effective  

Pulmonary Function Testing 
in older adults  

Chotirmall SH et al. J Am Geriatr Soc 
2009 
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Elderly Asthma : diagnosis 

 Results  from some studies have shown that spirometry 
can be adequately done in more than 90% of older 
patients with obstructive airway disease, when staff are 
appropriately trained and rigorous quality control is 
used. 

 When abnormal spirometry with airflow obstruction 
exists, a positive bronchodilator response can 
confirm asthma. 

 Normal spirometry does not exclude asthma, and 
therefore needs to be followed by bronchial 
provocation testing. 



Bronchial hyperresponsiveness (BHR) has long been considered a differentiating 
feature of asthma, but recent findings indicate that up to 80% of persons with 
COPD exhibit BHR.  
 
 
Pulmonary testing with bronchodilators has been used to differentiate the 
conditions, with COPD eliciting a lesser response, although a recent study with 
over 5000 COPD patients found that more than two-thirds showed meaningful 
increases in lung function following administration of bronchodilators. 

Asthma diagnosis :  
myths to dispel 

Weiss ST. : Lung function and airway disease. Nat Genet 2010; 42:14–6. 
 

Tashkin DP, Celli B, Decramer M et al.: Bronchodilator responsiveness in patients 
with COPD. Eur Respir J 2008; 31:742–50. 



Elderly Asthma : diagnosis 
   Measurements of the diffusing capacity of the lung  
   for carbon monoxide (DLco) are typically : 
(1)  normal or increased in asthmatics. 
(2) typically decreased in COPD patients.  
 
 

The decreases are thought to be directly related to the 
loss of alveolar-capillary surface area that is associated 

with emphysema. 



Elderly Asthma:CT scan diagnosis 

Patient with 66% emphysema by quantitative  
analysis (FEV1, 25%  of predicted). 

Patient with minimal emphysema but a lower  
FEV1 (23% predicted). 

Both patients had a similar history of tobacco use, and neither had bronchodilator reversibility, thus  
indirectly supporting the disproportionate contribution of small airways disease in the second patient. 

(CHEST 2004; 126:117S–124S) 



Differentiating 
features of  

COPD and asthma 
Overlap 

syndrome 

COPD 

Asthma 



 

Symposium ERS/NEJM 2010 
Asthma and COPD: is the distinction important ? 

Pavord , UK 
 
 
Different Approach in mild-to-moderate Asthma and COPD 
•FDA Black Box for LABA in monotherpy in Asthma 
•Extensive use of LABA and/or Tiotropium in monotherapy in mild-to-moderate 
COPD 
 
Similar approach in moderate-to-severe Asthma and COPD 
•ICS/LABA  at different ICS dosage 
 
Different Options in moderate-to severe Phenotypes 
•Roflumilast  
•Omalizumab 
•Mepolizumab 
•Tiotropium 
•Montelukast 



Contribution of Triggers for Asthma in Seniors 
Diaz-Guzman E.  JACI 2010 

 
 

Allergy 
 
Older adults with asthma  
are sensitized to at least  
one allergen : 28 to 74%  
 

 



New York city 
elderly patients  
setting 



Contribution of Triggers for Asthma in Seniors 
Diaz-Guzman E.  JACI 2010 

 
  

Smoke 
   
 
• Older adults still smoking: 16%; 
 
• Compared with younger asthmatics (18-34 yrs),  
  older adults with asthma were more likely to report   
  a history of smoking (54% vs 34%).  



Contribution of Triggers for Asthma in Seniors 
Diaz-Guzman E.  JACI 2010 

 
  

Respiratory Tract Infection 
 
 
Winter peaks in asthma mortality have been observed in 
older adults, suggesting that respiratory virus infections, 
which are more frequent in winter, may also precipitate 
asthma deaths in these age groups.   
 



Elderly 
Asthma 

Comorbidity 

Obesity 
(50%) 

GERD 
(80%) 

OSAS 
(4-28%) 

Cataracts 
Osteoporosis 



Elderly Asthma Phenotypes ? 



Vignola M., et al., Allergy 2003: 58: 165–175 

    Airway Tissue 
    Damage And  
    Remodelling 



Clinical & Experimental Allergy, 41, 490–496, 2010 

• FoxP3 plays a role in Treg differentiation 
• T-bet is important for Th1 
• GATA-3 for Th2 differentiation from naıve T cells.  
 
Recent data show that age-related deregulation of 
Treg cells is a mechanism of senescence affecting 
several chronic diseases. 

Relatore
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Female-Related Asthma Phenotypes : Menopausal   

Clinical observations 
indicate that the 
menopause is 
generally associated 
with exacerbation of 
pre-existing asthma. 
In addition, the 
menopause can also 
coincide with the 
clinical beginning of 
asthma. 

Asthma and the menopause 



Female-Related Asthma Phenotypes : Menopausal   

(Foschino Barbaro et al., Allergy, october 2010) 

Premenopausal 
 asthma          

Healthy  
controls 

Menopausal  
asthma  

Hormones  



Female-Related Asthma Phenotypes : Menopausal   

Pfeilschifter J, et al. : “ Changes in proinflammatory cytokine activity after menopause”, Endocr Rev 2002; 23: 90–119. 

The decline in 
ovarian function is 
associated with 
spontaneous 
increase in pro-
inflammatory 
cytokines, such as  
IL-1, IL-6, and  
TNF-α. 



Female-Related Asthma Phenotypes : Menopausal   

(Balzano G., et al., Monaldi Arch Chest Dis 2007, 67 : 135-141) 

Exacerbation rate  
( 1-year follow-up ) 

Pre-existing 
asthma 

Menopausal 
asthma 



Female-Related Asthma Phenotypes : Menopausal   

SEVERE  MENOPAUSAL  ASTHMA :  
How can we differentiate sub-phenotypes? 

Eosinophilic  
inflammatory  

phenotype 

Neutrophilic  
inflammatory  

phenotype 



Female-Related Asthma Phenotypes : Menopausal   

(Balzano G., et al., Monaldi Arch Chest Dis 2007, 67 : 135-141) 



Female-Related Asthma Phenotypes : Menopausal   

(Foschino Barbaro et al., Allergy, october 2010) 

Premenopausal 
 asthma          

Healthy  
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Menopausal  
asthma  



Female-Related Asthma Phenotypes : Menopausal   

( Foschino Barbaro et al., Allergy october 2010 ) 

New biological phenotype 
of menopausal asthma that 
is mainly characterized by 
neutrophilic airways 
inflammation and shares 
several characteristics of 
the severe asthma 
phenotype. 

premenopausal 

postmenopausal 



Components of asthma in older 
adults and treatment interventions 

1. Airways 
2.Behavioural 
3.Risk factors 
4.Comorbidity  



Elderly Asthma : 
Treatment interventions 



2 september 2012  



Conclusions : 
In patients with poorly controlled asthma despite the use of inhaled glucocorticoids and 

LABAs, the addition of tiotropium significantly increased the time to the first severe 
exacerbation and provided modest sustained bronchodilation. 



Respiratory Medicine (march 2011) 

Critical mistakes: 
• 12% for MDIs 
• 35% for Diskus 
• 35% for HandiHaler 
• 44% for Turbuhaler.  
 

Strongest association between inhaler misuse and: 
• older age (p = 0.008) 
• lower schooling (p = 0.001) 
• lack of instruction received for inhaler technique by health caregivers (p <  0.001).  
 

Inhaler misuse was associated with:  
• increased risk of hospitalization (p = 0.001) 
• emergency room visits (p < 0.001) 
• courses of oral steroids (p < 0.001) and antimicrobials (p < 0.001)  
• poor disease control evaluated as an ACT score (p < 0.0001) 



Drugs that worsen elderly asthma 

Current Gerontology and Geriatrics Research, 2009 



Asthma drugs that worsen 
elderly comorbid conditions 

Current Gerontology and Geriatrics Research, 2009 



The distinction between Asthma and COPD based 
simply on spirometric parameters is difficult 
especially in the elderly asthmatics.  
 
The combination of lung function testing, bronchial 
hyperresponsiveness (BHR) and atopy status, HRCT 
scans, and the newly developed biological 
techniques, allowing the assessment of biomarker 
profiles, could facilitate the distinction between these 
diseases. 

Conclusions (I) 



Conclusions (II) 

Asthma in older people  
is common and is  
characterised by  

underdiagnosis and  
undertreatment. 



Grazie per la 
vostra  

cortese 
attenzione ! 

carlo.lombardi@poliambulanza.it 
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