Smoking and Pulmonary
Health Among Women
and Girls

Katherine Menson, DO

University of Vermont
Larner College of
Medicine

¥ 'The University of Vermont




« Supported by grants from NIH, FDA, and ALA

« These views are my own and do not reflect the views of these agencies.

 No conflicts to disclose




Rates of Smoking in Women

« Largest preventable cause of death in
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Rates of Secondhand Smoke (SHS) Exposure In
Women

Figure 1. Percentage of secondhand smoke exposure among nonsmoking adults, by sex and age: United States,
2015-2018
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'Significant decreasing linear trend with increasing age.

NOTES: Secondhand smoke is defined as serum cotinine levels of 0.05-10.00 ng/mL. Access data table for Figure 1 at: hitps://www.cdc.gov/nchs/data/
databriefs/db396-tables-508.pdf#1.

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2015-2018.




Disproportionately Higher in Non-Hispanic Black
Adults

Figure 2. Percentage of secondhand smoke exposure among nonsmoking adults, by sex and race and Hispanic origin:
United States, 2015-2018
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TSignificantly different from all other race and Hispanic-origin groups.

NOTES: Secondhand smoke is defined as serum cotinine levels of 0.05-10.00 ng/mL. Only persons reporting a single race are included. Access data table for
Figure 2 at: https:/fwww.cde.govinchs/data/databriefs/db396-tables-508 pdfi#2.

SOURCE: National Center for Health Statistics, National Health and Nutrition Examination Survey, 2015-2018.




Pulmonary Anatomy
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Smoking-Related Lung Disease
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Diagnosis of COPD

GOLD Grades and Severity of Airflow Obstruction in COPD

(based on post-bronchodilator FEV1) Table 2.6

In COPD patients (FEV1/FVC < 0.7):

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

D Executive Summary. Eur Respir J. 2023



LLung Function Declines With Age

J Hogg. Lancet. 2004.



Women Are Less Likely to be Diagnosed

« Disparityin diOgﬂOSiS based on mmm Male patients, Chapman et al, 2001
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Women with COPD
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Cote CG. Int ' J ClinPract. 2009.



LLung Cancer

* Leading cause of cancerdeath in

women
« 5-year survivalrate 27%

 Never-smokingwomen are twice as likely
to get lung cancer as never-smoking

men

Sun S. Nat Rev Cancer. 2007




Genetics of Tobacco Detoxification

« EstrogeninducesPhase 1 enzymes

Lung cancer * Null expression of Phase Il Enzymes
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Molecular Factors

« Higherrate of mutation of p&3 (fumor
suppressor gene) in femaleswith lung

cancer despite lower pack-year history

« K-ras mutation (proto-oncogene) higher

in females (26%) vs males (17%)

K2R
L I Nelson HH.J Natl Cancer Inst. 1999.

3 \ ......... GROWTH & SURVIVAL Deben C. Crit Rev Oncol/Hematol. 2016.
Tuuom?;;é Stabile LP. Cancer Res. 2002.

O’Sullivan'E! Cancers. 2023.



Estrogen Contributes to Lung Maturation

« Estrogenreceptors expressedon lung

tumor cells

« 17-foldincreasein cell proliferationin

tumor cells

« Post-menopausal women taking HRT &

increasedrisk of lung cancer

Smida T. Front Oncol. 2020.
Slatore C. Thorac Onc. 2010.



Smoking Reduces Asthma Control

« Womenwho smoke have increased

asthma symptoms compared to men

« Prematurity and SHS are risk factors for

asthma
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Summary

1. Femaleshave more severe manifestations of pulmonary disease likely due to the role of

estrogen in lung maturity.

2. Women are lesslikely to be diagnosed with COPD which may conftribute to declinein

lung function.

3. Women are more susceptible to carcinogen exposure due to enhanced phase |

metabolism.
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