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WTC Dust and Health Consequences
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« Large dust cloud of particles consist of a mixture of
highly alkaline crushed concrete, gypsum and
synthetic fibers.

* Upper and lower airway injury.

Lioy PJ et.al., Environ Health Perspect, 2002



Clinical Manifestation

« Upper Airway involvement
— Chronic Rhinosinusitis

— Obstructive Sleep Apnea
— GERD

« Lower Respiratory Involvement
— Chronic Cough-Asthma
— Sarcoid like granulomas
— Constrictive bronchiolitis
— Peribronchiolar emphysematous changes
— Pulmonary fibrosis

Guidotti, et.al., Am.J.Ind.Med. 2011



Prevalence of OSA in WTC Responders is 75%

Severe OSA

9.7%
NO = No OSA

OSA

Moderate OSA 25.4%
19.1%

= Mild OSA (5-15/hr)

® Moderate OSA (15-
30/hr)

m Severe OSA (>30/hr)

OSA definition: AHI4 = 5/hr or RDI = 15/hr

Sunderram, J. et.al., CHEST 2019
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Does the double hit of WTC Dust and chronic intermittent
hypoxia (CIH) from OSA result in lung injury ?

OSA
WTC l
Dust CIH

Oxidative Stress (ROS)

|

Maladaptive Pulmonary Macrophage Activation
|

Lung Inflammation and Injury
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Hypothesis

CIH will exacerbate WTC dust induced lung oxidative stress,
and inflammation with resultant lung remodeling and
aberrations in lung function over the time course of CIH
exposure.

To test this hypothesis, C57BI6J mice were exposed to 5 and
14 days of chronic intermittent hypoxia (CIH) or chronic

iIntermittent air (CIA) after being instilled with WTC dust or
control.



Methods
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« BAL for protein, IgM, cell count and flow cytometry
» Histology
« Pulmonary mechanics: Flexivent

* Immunohistochemistry: Hemoxygenase-1 (HO-1) and
proliferating cell nuclear antigen (PCNA)




Bronchioalveolar Fluid Protein and IgM Levels
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Bronchioalveolar fluid Flow Cytometry (5d)
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Bronchioalveolar fluid Flow Cytometry (14d)
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Pulmonary Resistance

- NS/CIA

4% Dust/CIA
5a 14d NS/CIH

¥ Dust/CIH

e
©o
1

o
o
1

cmH,0/ml
o o
(2] ~
>

|
|

o
n

A. NS/CIH vs NS/CIA
B. Dust CIH vs NS/CIA



Pulmonary Compliance at low PEEP (PEEP3)
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Histological Changes Following 14d of CIH




Quantitative Changes in Histology Following 14d of CIH
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HO-1 Immunohistochemistry: 5d of CIH Exposure




HO-1 Immunohistochemistry: 14d of CIH Exposure
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PCNA Immunohistochemistry: 5d of CIH Exposure




PCNA Immunohistochemistry: 14d of CIH Exposure

Control



Conclusion

* In our model of dust instillation and following 5 days of CIH exposure there
Is evidence of increase levels of BAL protein but with a concomitant
reduction in BAL IGM suggesting an absence of a loss of alveolar epithelial
barrier dysfunction.

« 5 Days of CIH exposure leads to increased oxidative stress that results in a
loss of surfactant function and impaired pulmonary mechanics.

« However, the injury level is insufficient to produce significant epithelial
proliferation although there is evidence of type 2 pneumocyte dysfunction.

* No significant increases in pro or anti-inflammatory cells were observed
following either 5 or 14 days of CIH exposure.

« There is evidence of persistent oxidative stress by day 14 and changes in
pulmonary mechanics and lung structure suggesting an emphysematous
phenotype.



Future Direction

« Does continued oxidative stress from prolonged period of CIH exposure to
lead to activation of factors that may result in fibrosis or worse emphysema?

« Metabolomic analysis will help determine biomarkers of future changes in
lung structure and function.

« Consider single cell data points as there may be significant changes in
small population of cells that significantly alter the disease process.
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