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Many Age-associated Diseases Are More 

Common in Treated HIV Disease Than In Age-

matched Uninfected Persons

• Cardiovascular disease

• Cancer (non-AIDS)

• Bone fractures/osteopenia

• Left ventricular dysfunction

• Liver failure

• Kidney failure

• Cognitive decline

• Frailty

• Immune system

Multiple factors 
likely explain this 
increased risk, 
including co-
morbid 
conditions and 
antiretroviral 
drug toxicity

From SG Deeks, MD, at Atlanta, GA: March 2, 2010, IAS–USA.



HIV-related chronic pulmonary disease: an 

emerging issue?

COPD overview

COPD and HIV

COPD and HAART

Management of COPD
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Definition of COPD

 COPD, a common preventable and treatable 
disease, is characterized by persistent airflow 
limitation that is usually progressive and 
associated with an enhanced chronic 
inflammatory response in the airways and the 
lung to noxious particles or gases.

 Exacerbations and comorbidities contribute to 
the overall severity in individual patients.
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Burden of COPD

 COPD is a leading cause of morbidity and 
mortality worldwide.

 The burden of COPD is projected to increase 
in coming decades due to continued 
exposure to COPD risk factors and the aging 
of the world’s population.

 COPD is associated with significant economic 
burden.
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Mechanisms Underlying 

Airflow Limitation in COPD

Small Airways Disease

• Airway inflammation
• Airway fibrosis, luminal plugs
• Increased airway resistance

Parenchymal Destruction

• Loss of alveolar attachments
• Decrease of elastic recoil

AIRFLOW LIMITATION
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SYMPTOMS

chronic cough

shortness of breath

EXPOSURE TO RISK
FACTORS 

tobacco

occupation

indoor/outdoor pollution

SPIROMETRY:  Required to establish 
diagnosis

Global Strategy for Diagnosis, Management and Prevention of COPD

Diagnosis of COPD

sputum 
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Spirometry:  Obstructive Disease
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Classification of Severity of Airflow 
Limitation in COPD*

In patients with FEV1/FVC < 0.70:

GOLD 1: Mild FEV1 > 80% predicted     

GOLD 2: Moderate 50% < FEV1 < 80% predicted

GOLD 3: Severe 30% < FEV1 < 50% predicted

GOLD 4: Very Severe FEV1 < 30% predicted

*Based on Post-Bronchodilator FEV1
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COPD and HIV



COPD and HIV: prevalence
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Correlation of HIV-1 Detection and Histology

in AIDS-Associated Emphysema

Martha M. Yearsley, Philip T. Diaz, Daren Knoell, and Gerard J. Nuovo
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Conclusions

 Alveolar macrophages harbor HIV even in 
otherwise healthy individuals with undetectable 
plasma viral loads, representing a potential 
reservoir for the virus. 

 HIV viral replication within alveolar macrophages 
may impair phagocytosis and other immune 
functions, leading to an increased risk for lung 
infections.



Popescu I, CROI 2016

Profound Lung CD4+ T-Cell Depletion in HIV-
Associated Chronic Obstructive Pulmonary Disease

 HIV+COPD+ individuals had profound CD4+ T cell depletion with reduced CD4+:CD8+ T cell 
ratios and absolute CD4+ numbers in LMNC (p <0.002), not observed in PBMC. 

 In addition, HIV+COPD+ individuals had significantly decreased HIV-specific CD4+IFN-γ+ T cell 
responses to the antigens Gag (p<0.05) and Pol (p<0.02) and HIV-specific CD4+ T cell multi-
functional responses (IFN-γ, TNF-α, IL-2, MIP-1β and CD107a) compared to HIV+COPD-
controls (p=0.01), but not in the PBMC (p=0.6). 

 Lastly, LMNC, but not PBMC, CD4+:CD8+ ratios were significantly correlated with forced 
expiratory volumes in one second (FEV1), a physiologic marker of COPD (p=0.027, R=0.48).

 Together, our findings reveal profound lung mucosal CD4+ T cell depletion and dysregulation 
of HIV-specific CD4+ T cell immunity in HIV-associated COPD. Our results also indicate 
increased BAL HIV-RNA, and activation-induced cell death of lung CD4+ T cells via a Fas-
dependent mechanism in HIV-associated COPD. Finally, our data suggests lung mucosal CD4+ 
T cell depletion plays a role in the pathogenesis of HIV-associated COPD.



Hong F, P330 CROI 2016

Persistence of HIV-Infected Alveolar 
Macrophages After Suppressive ART
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Prevalence of respiratory symptoms and screening for Chronic Obstructive Pulmonary 
Disease: results from an Italian multicenter study

Fois AG et al. EACS 2015



Prevalence of respiratory symptoms and screening for Chronic 
Obstructive Pulmonary Disease: results from an Italian 

multicenter study

Fois AG et al. EACS 2015

19.1% 21.5% 20.4%

81.3% 73.1%
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COPD and HAART



























HIV infection increases the risk of acute exacerbations of COPD

Lambert A, CROI 2104, abs 773 

Aims:To determine the factors associated with AECOPD among people with and at risk for 
HIV infection 

Methods: ALIVE cohort: ≥18 years old, inner city Baltimore, history of injecting drugs 
• Spirometry and vitamin D measurements within 1 year 

AECOPD Ascertainment: Answering “yes” to: “In the last 6 months, have you had a 
worsening of your breathing status requiring treatment with antibiotics or steroids.

Conclusions: 

Conclusions

 HIV is an independent risk factor for AECOPD 

 Healthcare providers should consider a diagnosis of 
AECOPD in a patient with HIV infection or with 
frequent respiratory symptoms as this diagnosis is 
likely under-recognized 



Management of COPD



Global Strategy for Diagnosis, Management and Prevention of COPD

Therapeutic Options: Key Points

 Smoking cessation has the greatest capacity to 
influence the natural history of COPD.  Health care 
providers should encourage all patients who smoke 
to quit.  

 Pharmacotherapy and nicotine replacement reliably 
increase long-term smoking abstinence rates.

 All COPD patients benefit from regular physical 
activity and should repeatedly be encouraged to 
remain active.
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Global Strategy for Diagnosis, Management and 
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Therapeutic Options: COPD Medications

Beta2-agonists

Short-acting beta2-agonists

Long-acting beta2-agonists

Anticholinergics

Short-acting anticholinergics

Long-acting anticholinergics

Combination short-acting beta2-agonists + anticholinergic in one inhaler 

Combination long-acting beta2-agonists + anticholinergic in one inhaler

Methylxanthines

Inhaled corticosteroids 

Combination long-acting beta2-agonists + corticosteroids in one inhaler

Systemic corticosteroids

Phosphodiesterase-4 inhibitors
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HIV and COPD: Drug interactions

Bronchodilator Atazanavir Darunavir Lopinavir Ritonavir

Ipratropium

bromide

Salbutamol

Salmeterol

Theophylline

Steroids Atazanavir Darunavir Lopinavir Ritonavir

Budesonide

Fluticasone

NNRTI: no significant drug interactions

INI: elvitegravir/cobicistat interactions with fluticasone, budesonide and 

salmeterol; RAL and DTG no interactions

Maraviroc: no significant drug interactions

www.hiv-druinteractions.org



HIV and COPD 
EACS guidelines 2015 v8.0



Linee Guida Italiane sull’utilizzo dei farmaci 

antiretrovirali e sulla gestione diagnostico-
clinica delle persone con infezione da HIV-1
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Conclusions

 The prevalence of COPD is higher in HIV infected patients than in the

general population.

 Cigarette smoking seems to accelerate the development of COPD

induced by HIV infection itself with different possible mechanisms.

 The clinical evaluation of chronic respiratory symptoms and pulmomary

function tests are indicated in patients with HIV infection, especially if

smokers.

 Smoking cessation should be considered the first intervention to

prevent the development and to slow down the progression of COPD in

HIV-infected patients.


