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Gas Exchange Units




Life at 0.33 atm (33KPa)




Life at 21 atm (2100KPa)




How many normal breaths in a lifetime?

14,120,000
85,500,000
327,234,786

441,504,000




How many normal breaths in a lifetime?

14,120,000
85,500,000

327,234,786

441,504,000 (minus 1) -




Lifetime ventilation

441,504,000 breaths

Tidal volume = 500mls
(or 0.5 litre) of inspired gas

[matched to 51/min of cardiac
output]

= 220,752,000 litres of
inspired gas over a lifetime




Have Our Lungs Really
Changed Much?




No, Not Really: At least for 200,000 years..

Neanderthals Modern Humans
Male Lung Capacity 9.0 litres Male Lung Capacity 7.5 litres
[Kebara and Guattari]



By Comparison, Our Brains Have Changed

Neanderthals Modern Humans
[Kebara and Guattari]



Your Lungs

Lung Tissue

Breathing tubes (the airways)
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Gas blood interface




So, What Has Changed?

lmaging
How the lungs work
How the lungs fail

Workplace contributions to individual
lung conditions

Newer population data

Newer techniques at work to identify
early breathing problems?



Historic Imaging

A man receiving an x-ray in Austria, circa 1910.

Human Chest X Ray 1971



Modern Imaging
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Modern Imaging

Hyperpolarised helium scanning



How the Lungs Work




How the Lungs Work

vC

Vol. in liters

Inspiration

"988/816})] Ul MO|




How the Lungs Fail

63-year-old male
Never smoker

No birds, pets, drugs, medications,
connective tissue disorder

Recently unwell and short of breath

4 months heavy, 4 years possible
asbestos exposure



Asthma



[Occupational] Asthma History

Bernardino Ramazzini, 1700s; baking and
grain handling

Hippocrates; farm hands and metal workers

Symptoms
No understanding of the causes or treatments



[Occupational] Asthma Now

Highly prevalent (= 7% adults)

Genetic and environmental components
Inflammatory [FeNO, breath condensate, lavage]
Lymphocyte medicated [CD4 CD25]

Multiple phenotypes

Linked to many individual work exposures

Excellent, highly effective, treatment strategies

[Incidence flat ? Increasing]



[Occupational] Asthma Now

2.5

15

Relative rate

Average annual % change in asthma incidence
1999-2017: -6.4 (95% Cls:-7.5, -5.3)
1999-2013:-7.2 (-8.5,-5.9)

2014-2017: 16.8 (1.9, 33.8)




Silicosis



Silicosis History

Agricola, 1556: described high death
rate from lung diseases amongst metal
miners in the Carpathian mountains.
Wives could have many husbands.

Ramazzini, 1700s: Metal diggings and
ill health




Silicosis Now

Unfortunately, globally prevalent

Genetic and environmental components
Inflammatory with lung fibrosis
Acute, accelerated and chronic types

Linked to many individual work tasks where RCS

exposure is likely

No effective treatment strategies?

[country by country differences in incidence and prevalence]



Artificial Stone Silicosis

Used with permission 2019; Dr Ryan Hoy, Sydney, Australia



Whats wrong with this chest scan?

Lungs too white

Lungs too black

Lungs have fluid

Lungs have holes




Whats wrong with this chest scan?

Lungs too white

Lungs too black

Lungs have fluid

Lungs have holes -




COPD



M 62 648796RWI

[Occupational] COPD History iy

A long evolution
Pre-dates tobacco smoking

Considered as bronchitis and emphysema




A Chest X Ray




[Occupational] COPD Now

Unfortunately, globally highly prevalent

14-15% of the entire COPD burden is attributed to
occupational exposures

Tobacco and other causes and risks

Genetic and environmental risk factors [dust=emphysemal]
Occupational risk factors [silica, cadmium, cotton, dust]

At least in part inflammatory

Multiple treatment approaches: variably successful

[incidence increasing]



Newer Population Data



Asthma; GP registers 2017-2018

Asthma — Primary care - Diagnosis

Map 13b: Variation in percentage of patients with asthma on GP registers aged 8 years

or over, in whom measures of variability or reversibility are recorded (including
exceptions) by CCG (2017/18)

Optimum value: High

Equal-sized quintiles by value
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COPD; GP registers 2017-2018

COPD - Disease burden

Map 7c: Variation in percentage of patients with COPD on GP registers by CCG
(2017/18)

Optimum value: Requires local interpretation

Equal-sized quintiles of geographies Significance level compared with England

B Highest (247-372) M Significantly higher than England - 99.8% level (82)
EE (2.14 - 2.47) Il significantly higher than England - 85% level 2)
| (1.80-2.13) I Mot significantly different to England {15)
(141 -1.80) Significantly lower than England - 95% level 2)
Lowest (0.78-1.41) Significantly lower than England - 80.8% level a1y
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Preventable Respiratory Disease 2015-2017

All respiratory disease — Disease burden

Map 21b: Variation in mortality rate from respiratory disease considered preventable in
persons aged under 75 years per population by CCG (2015-2017)

Directly standardised rate per 100,000

Optimum value: Low

Equal-sized quintiles of geographies
I Highest (25.11 - 46.40)
| (19.85 - 25.10)
| (16.10 - 19.84)
(13.38 - 16.10)
Lowest (7.48-13.38)

Significance level compared with England

Il Significantly higher than England - 99.8% level (42)

W Significantly higher than England - 35% level  (17)

I Mot significantly different to England (64)
Significantly lower than England - 95% level (31)
Significantly lower than England - 99.8% level  (41)

LONDON LONDON




Mesothelioma SMRs 1981-2021

Figure 2 — Mesothelioma SMRs for males by geographical area for the period 1981-2021



Mesothelioma SMRs 1981-2021

Deprivation across England

Indices of multiple deprivation 2019
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Figure 2 — Mesothelioma SMRs for males by geographical area for the period 1981-2021



Mesothelioma SMRs 1981-2021

Figure 2 — Mesothelioma SMRs for males by geographical area for the period 1981-2021

UK PREMATURE CVD DEATH RATES (UNDER-75s)
by LOCAL AUTHORITY 2010/12

British Heart
Foundation

Age Standardised
Death Rates per
100,000
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source: BHF CPHP University of Oxford (2014), calculated in partmership with the UK's national statistical agencies



Newer techniques at work

to identify early breathing problems?



Newer Techniques @ work

Questionnaires
Lung Function
Blood tests

Exhaled breath nitric oxide [FE,]

Measures airway inflammation

Exhaled breath condensate

Collects water vapour and can be analysed e.g.
pH, fibre counts




Recent Flat Trend

Figure 2: Self-reported work-related breathing or lung problems for those who ever
worked
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Early Identification of Respiratory Diseases is key

No Health Problems

Exposed to hazards and potential
safety and health risks

Design, controls, surveillance,

Developing Health Asthma, COPD,
problems Silicosis
Symptoms Lung Stays at work,
occur, Disease modifications,
recognised as diagnosed redeployment, re-
related to work and related trained, continued

to work exposure against medical

advice, unemployment,

other

l

l

compensation, death

v

RIDDOR,
SWORD
notified




Advanced Silicosis
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Early Silicosis?




Early Identification of Respiratory Diseases is key

No Health Problems

Exposed to hazards and potential
safety and health risks

Design, controls, surveillance,

Developing Health Asthma, COPD,
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