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Chronic  Obstructive Lung Disease in the US and 
Alabama



Birmingham, Alabama was founded on the discovery of 
iron, coal and limestone in the same mountain

LUNG DISEASE IS HIGHLY PREVALENT

The Affected Area (defined by EPA)
has twice the prevalence of lung disease
than Control Areas such as COPD, Asthma,
pneumonias, bronchiectasis, lung fibrosis etc.

Significant numbers of children in K-8th grade
have physician diagnosed Asthma



Demographics

Zip Code
35207/35217 35214/

Ethnicity/Percent African American
92.5% 90.80%

Prevalence of Smoking
21% 22%

Socioeconomic status/ mean 
income 24,028 29,623

Prevalence of COPD
9.86% 4.24%



Letter from Birmingham Jail: 
Dr Martin Luther King 

Of all the forms of unequality, injustice in health is the most shocking and 
inhumane……

Statues in Kelley Ingram Park, Downtown Birmingham
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Proposed NPL site

UAB campus

Jefferson County: Racial 
and Ethnic Distribution
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Life Expectancy
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COVID-19 in Jefferson County





Vulcan Materials Quarry
TARRANT, BIRMINGHAM



EPA Proposed Superfund site 



Homes in Collegeville tested for arsenic



EPA Removing 12” soil around homes in 
Collegeville



Water Pollution In Valley Creek







PROJECT 1: HEAVY METAL INDUCED AIRWAY 
REMODELING AND COPD (ANTONY)

Science Translational Medicine, In Press



Lung Pulmospheres for Precision 
Medicine and Toxicity

R Surolia et al, JCI Insight, 2017
R Surolia  et al JCI insight, 2019

Invasive

Quiescent



PROJECT 2: ASTHMA IN CHILDREN EXPOSED TO HEAVY
METALS (THANNICKAL & DESHANE)

Superfund site in Birmingham, Alabama

Our hypothesis to be tested in this project is
that heavy metal (HM) exposures in children
induce airway epithelium injury/activation
that triggers the release of exosomal lipids to
activate fibroblasts(Fbs)/smooth muscle
cells (SMCs) that contribute to airway hyper-
responsiveness and remodeling in asthma

Aim 1
(Human)

Aim 2
(Mice)

Aim 3
(Cells)

Sci Rep. 2018 Jul 9;8(1):10340. doi: 10.1038/s41598-018-28655-9.



PROJECT #3: HEAVY METALS EXACERBATE LOWER
RESPIRATORY TRACT  INFECTIONS (CARTER)

• We postulate that 
exposure to heavy metals 
exacerbates LRTI and lung 
injury due to the 
persistence of lung 
macrophages that maintain 
a classically activated 
phenotype.

Examining both bacterial and viral organisms

J Clin Invest. 2019 Nov 1;129(11):4962-4978. doi: 10.1172/JCI127959.




