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Mechanisms of Cancer
• Over 50 substances are listed as known or probable 

causes of workplace  cancer

• IOSH’s No Time To Lose campaign focuses on the four 
which present highest risk to workers.  These are: Diesel 
Fumes, Solar Radiation, RCS Dust and Asbestos.  Our 
main speaker, Maria McEnery, who is Cancer 
Prevention Officer with the NCCP, will reveal the 
extraordinary collaborative work of the Ireland National 
Skin Cancer Prevention Plan.  

• I’ll focus on the Mechanisms of Cancer and the 
campaign.  Consideration of the other substances will 
need a further seminar.  Please vote on the poll if you 
wish to attend that seminar.



Mechanisms of Cancer
• Cancer is a very complex disease; it’s actually a 

group of over 100 different diseases; one of the 
reasons it’s so difficult to find a “cure”.  This  is a 
simple approach to understand occupational 
cancer risk management protocols

• The National Cancer Institute in the UK defines 
Cancer as:

• Cancer is the name given to a collection of 
related diseases.  In all types of cancer, some of 
the body’s cells begin to divide without stopping 
and begin to spread into surrounding tissues.  
Cancer can start almost anywhere in the human 
body, which is made up of trillions of cells. 
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Mechanisms of Cancer
• Cancer is  a progressive disease.  It starts as 

a small, inconspicuous lesion that generally 

remains confined to its tissue of origin and is 

considered as clinically benign since, when 

detected at an early stage, it may be 

completely removed and may not cause 

the patient’s death. 

• E.g. WARTS OR MOLES



Mechanisms of Cancer

• Sometimes, these small lesions appear 
within a tissue area which is affected 
by a chronic inflammatory disease, 
such as cirrhosis in the liver or gastritis 
in the stomach. These chronic 
diseases thus present a favourable 
environment for cancer occurrence. 
All of the “substances” in our 
presentation also cause inflammation



Mechanisms of Cancer

INFLAMMATION

• CAUSE or EFFECT?

• Opportunistic or 

• Autoimmune Response?



• When undetected at an early, benign 

stage, cancer has a chance to grow 

in size and in its capacity to damage 

neighbouring cells. 

• Such cancers will spread within the 

organ affected and then will move 

through the blood to neighbouring 

organs. They also enter the lymphatic 

vessels to spread into lymph nodes.
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Mechanisms of Cancer
• Metastasis is often facilitated by 

• the cancer cells making new 

• small blood vessels, thus 

• improving supply of oxygen 

• and nutrients to the tumour.

• Metastasised cancers are much 

• more difficult  to treat. In addition to

• localised therapy targeting tumours

• (surgery, radiotherapy) they require 

• systemic therapies using cytotoxic 

• drugs (chemotherapy). 



Mechanisms of Cancer
• Cancer is a multi- step process 

in which cells undergo metabolic 

and behavioural changes,             

leading them to proliferate 

in an excessive and untimely way

• These changes arise through 

modifications in mechanisms 

that control cell proliferation and 

lifespan, relationships with 

neighbouring cells, and capacity 

to escape the immune system



Mechanisms of Cancer

• Many cancers arise from just one cell (or from a 
small number of cells). To become cancerous, this 
cell must acquire several changes in genes that 
will make the cell capable of proliferating well 
beyond its normal limit. 

• This process will result in the formation of a clone of 
“outlaw” cells. If such a clone is tolerated by the 
organism and allowed to remain unperturbed, it 
may continue to proliferate and, during this 
process, the cells it contains will accumulate more 
and more modifications.



Mechanisms of Cancer

• Chemotherapy uses toxic substances 
that interfere with DNA and cell division 
to preferentially kill cancer cells. This 
approach is based on the hypothesis
that cancer cells may be more sensitive 
than normal cells since they replicate 
their DNA more often in order to divide, 
thus giving a larger target for cell killing 
through DNA damage.



Mechanisms of Cancer
• Only the fittest and the most aggressive cells 

will thrive, taking the place of other, less 
disorganised cells. This is how tumours develop 
to become malignant. This is also why cancer 
is difficult to treat when patients are given a 
drug that kills cancer cells.

• The few cells that survive are those that have 
undergone changes that make them resistant 
to the drug. This very small group of residual 
cells may be enough for the cancer to relapse 
in a form that is worse than its initial form.
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EXPOSURE INTERNAL DOSE       

MOLECULAR EFFECTS (Mutations)

IMMEDIATE BIOLOGICAL EFFECT              

CELLULAR CHANGES (Due to  Mutations)

--------------------------------------------

PRE-CANCER LESIONS

CANCER



There’s ‘No Time to Lose’ – get involved today 

Asbestos fibres, diesel fumes, silica dust, solar radiation and 

mineral oils – just a few of the 50-plus workplace substances 

linked to cancer. For millions of people across the world, working 

with these carcinogens is a reality of their daily job.

Many sectors and countries have already stopped or limited 

exposures to hazardous substances, but much more needs to be 

done. We can beat occupational cancer if we work together to 

control the exposure risks.

Whether you’re an employer or employee, industry body or policy-

maker, safety and health professional or occupational hygienist, 

we all have a part to play if we want to call time on work-caused 

cancers. That’s why, as part of its No Time to Lose campaign, 

IOSH is:



IOSH ACTION PLAN

:

•Commissioning or supporting research into 

occupational cancer, to find out more about causes, 

incidence rates and prevention strategies

•Working with policy-makers globally to promote policies 

to raise awareness and encourage cutting exposure to 

carcinogens at work

•Supporting a multidisciplinary drive across sectors to 

raise awareness, share knowledge and engage 

employees in solutions



IOSH ACTION PLAN 

•Inviting organisations to make a commitment to 

introduce policies and practices to manage the risks 

associated with carcinogens at work

•Encouraging businesses to design-in exposure 

prevention measures, through responsible procurement, 

design, manufacture and supply

•Helping employees take the opportunity to better 

understand the risks and demonstrate good practice in 

their work.



Free practical materials
All available from www.notimetolose.org.uk 



Support the campaign – join >1000 organisations 



Pledge to take action – join 116 leading 

businesses  

1. Assess the risks

2. Develop and deliver a prevention strategy

3. Brief managers

4. Engage employees

5. Demand the same standards from their supply chain

6. Report progress



Campaign highlights 



There’s ‘No Time to Lose’ – get involved today 



New No Time to Lose website 

www.notimetolose.org.uk

http://www.notimetolose.org.uk/


Useful links
– www.notimetolose.org.uk

– www.iosh.co.uk/healthyworkplaces 

– ireland@ioshnetworks.com 

http://www.notimetolose.org.uk/
http://www.notimetolose.org.uk/

