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MEDICHEM Session 1 – Setting the Scene – Chemical Exposures: 
Global Perspective 

 
 
MEDICHEM 1.1 – Keynote 1 

 
Global mergers and acquisitions in the chemical industry:  

what is the impact for occupational health? 

 

 
 
Dr Paul Gannon  
 
Global Medical Director – Corteva Agriscience®, Versoix, Geneva, Switzerland  
 

Keywords:   
occupational health, mergers and acquisitions, process and records transfer  

 

 
 

Introduction:  
Multinational companies are frequently involved in mergers, acquisitions and divestitures 
as they adjust their portfolios to meet marketplace needs.  
 
Over the last 20 years DuPont has divested ‘Invista’, ‘Axalta’ and ‘Chemours’ and 
acquired ‘Pioneer Seed’ and ‘Danisco’. This process culminated with the $120 billion 
merger of Dow and DuPont in 2017 and the subsequent separation into three individually 
listed companies: Dow, DuPont, and a new company, Corteva Agriscience®. Chemical 
companies must consider how these changes impact employees, governance, data 
management and work to ensure process harmonisation. It is critical to ensure medical 
data is correctly preserved, transferred and maintained by the relevant future company so 
health surveillance for active employees continues seamlessly, the appropriate historic 
data is available (e.g. to answer health effect questions) for product registration, and to 
defend legal cases. Physical assets must be evaluated, clinical processes must be 
mapped and adapted, and clinicians re-trained to ensure employees receive the same 
level of care under new governance.  
 
Methods: 
Prior to the merge Dow and DuPont both owned agriscience businesses; Dow 
Agrosciences, DuPont Crop Protection and Pioneer Seeds. These assets were combined 
to form a new company, Corteva Agriscience®. As the third company to emerge, Corteva 
required a new occupational health service. 
 
Results and Discussion:  
The presentation will discuss the journey to develop a new occupational service for 
Corteva using the lessons from previous acquisitions and divestitures and conclude with 
the overall learnings for occupational health managers who need to undertake this 
process.  
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MEDICHEM 1.2 

  
Chemicals: environmental versus genetic influences  

(gene-toxicant interactions) 

 

 
 
Dr Avi Wiener 

1,2
 

 
1
 Division of Environmental, Water and Agriculture Engineering, Faculty of Civil and 

   Environmental Engineering, Technion – Israel Institute of Technology, Haifa, Israel  
2
 Institute of Occupational Medicine, Sheba Medical Center, Ramat-Gan, Israel 

 

Keywords:  pollutants, genotoxicity, epigenetics  

 

 
 
Presentation Overview:  
Every year 13 million deaths worldwide are attributed to exposure to anthropogenic 
pollutants. Revealing the mechanisms by which environmental chemicals induce 
diseases might highlight the significance of the relationships between the environment 
and the genes. The field of molecular epidemiology combines disciplines from both 
molecular biology and epidemiology in order to elucidate the role of genetic factors in 
concert with environmental factors in the cause of disease. 
 
Recent studies based on the data accomplished by the Human Genome Project showed 
that some industrial pollutants might be mutagenic, teratogenic and carcinogenic. The 
ways by which they exert their deleterious effects on the genes include not only direct 
genotoxic, but also epigenetic mechanisms.  
 
In our lecture we shall demonstrate various deleterious mechanisms of harmful chemicals 
on various gene activations and expressions, such as chromatin remodelling, gene 
silencing, CpG island methylation, silencing of tumour suppressing genes (TSGs), 
silencing of DNA repairing genes, up-, and down-regulation of interference RNA (i-RNA), 
enhancement of the activity of long interspersed nuclear elements (LINEs), and 
interference with telomerase activity.  
 
Finally we shall introduce i-Motif DNA and the G-Quadruplex DNA models to emphasise 
the fact that despite the great progress made in molecular biology the last word has not 
yet been said. The concept of gene-environment (GxE) interactions has dramatically 
evolved in the last century and has now become a central theme in studies that assess 
the causes of human disease. 
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MEDICHEM 1.3 

 
From environmental toxicology to safe chemical production  

 

 
 
Dr Tee L Guidotti  
 
Environmental and Occupational Health and Medicine Consultant, Silver Spring, Maryland, 
USA  
 
Keywords: green chemistry, risk tolerance, health protection  

 

 
 
Presentation Overview:  
The momentum of the private sector in chemicals has shifted toward sustainability and 
minimisation of risk. Supported by innovations in organic chemistry and chemical 
engineering and seeking compliance with the regulation for Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) of the European Union and by the 
Precautionary Principle, chemical producers are adapting their processes to conform to 
the practices of ‘green chemistry’ (‘sustainable chemistry’).  
 
The US Environmental Protection Agency (EPA) formally defines green chemistry as ‘the 
design of chemical products or processes that reduce or eliminate the generation of 
hazardous substances’. This is a shift in orientation from protecting workers through 
control of exposure, close monitoring of the work atmosphere and fugitive emissions, and 
intercepting cases in which protection failed in order to provide early treatment or medical 
removal (secondary prevention).  
 
The sustainable approach is to reduce production of hazardous chemicals and to control 
hazard by removing the worker from any exposure at all (primary prevention). This can 
be achieved by robotics, enclosed processes, and substituting chemicals. The 
pharmaceutical industry and consumer product enterprises are leading the way in the 
precautionary approach precisely because they are in a vulnerable position with respect 
to liability. We assert that ‘green chemistry’ is not a subset of the universe of chemistry 
but represents the future of the chemical industry. 
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MEDICHEM 1.4 

 
Global old and emerging issues:  

the epidemiology of it all – asbestos/silica/tuberculosis  

 

 
 
Prof. Kenneth A Mundt 

1
, Mr EM Beckett 

2
, Prof. P Boffetta

 3
 and Dr D Galbraith 

4
 

 
1
 Institute for Global Health, University of Massachusetts, USA; Cardno ChemRisk, Boston,  

  Massachusetts, USA; MEDICHEM Secretary General 
 
2
 Cardno ChemRisk, Boston, Massachusetts, USA 

3
 Ichan School of Medicine, New York, New York, USA 

4
 Cardno ChemRisk, San Francisco, California, USA 

 

Keywords: occupational lung diseases, evolution of science, regulatory science 

 

 
 

Introduction:  
The application of classical epidemiological methods to diverse occupational settings has 
identified numerous workplace hazards (e.g., asbestos and crystalline silica), leading to 
process improvements, exposure reduction and improved regulatory standards.  
However, questions remain regarding the types and levels of exposures at which risk of 
disease is increased. 
 
Methods: 
The epidemiological origins of our understanding of three global occupational health 
hazards – asbestos, silica and tuberculosis – will be reviewed and contrasted with current 
efforts aimed at characterising risks, informing regulations and preventing occupational 
disease.  
 
Results:  
The development and application of modern epidemiological methods to various groups 
of workers between the 1950s and 1970s confirmed many important causal associations.  
For example, a solid link between asbestos and lung cancer was first demonstrated in a 
case-control study published by Sir Richard Doll in 1955. Subsequently, several 
epidemiological studies evaluated the relationship between asbestos exposure and 
mesothelioma in the late 1960s after Wagner reported in 1960 a series of cases among 
crocidolite-exposed workers and community members in South Africa. Once causality is 
demonstrated, the exposure conditions under which risks are elevated must be 
understood so that health-protective measures may be implemented.  
 
Discussion: 
While classical epidemiological studies have revealed important relationships between 
various occupational exposures and disease, current occupational health and regulatory 
requirements demand more integrative and interdisciplinary methods, including 
consideration not only of workplace air concentrations, but also chemical structure, 
surface chemistries, particle morphologies, and the role of co-exposures, including 
lifestyle factors. Prevention of occupational disease is enhanced through these 
interdisciplinary and integrative approaches. 
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         MEDICHEM 1.5 

 
Guides on occupational disease – best practice Germany: 

 examples of silica and nanotechnology 

 

 
 
Dr Murray Coombs 

1
 and Dr Maren Beth-Hübner 

2
  

 
1
 Specialist in Occupational Medicine in private practice, Johannesburg, South Africa and 

  President of MEDICHEM  
   
2
 Berufsgenossenschaft Rohstoffe und Chemische Industrie (BG RCI) [German Social Accident  

  Insurance Institution for the Raw Materials and Chemical Industry], Heidelberg, Germany;  
  MEDICHEM Board Member and past MEDICHEM Secretary General     

 
Keywords:  occupational disease guidance, Germany, DGUV, BG RCI,  
silica and nanotechnology  
 

 
 
Introduction:  
In the light of South Africa rewriting the regulations on Hazardous Chemical Substances 
a review of German methodology, if accepted as a global best practice for managing 
Occupational Disease (OD), is appropriate. Not only as a transfer of knowledge and 
support of practical applications, but also to limit occupational exposures, better define 
and diagnose OD and as such achieve a healthier workforce with less OD in South 
Africa. 
 
Methods: 
Review of German legislative and guidance notes for OD in particular from BG RCI and 
Deutsche Gesetzliche Unfallversicherung (DGUV) [German Social Accident Insurance], 
with emphasis on an old disease agent, silica (long tail of OD with recent carcinogenic 
status) and a new emerging issue, nanotechnology (are we aware of the hazard and 
identifying future ODs?). 
 
Results:  
Share general principles from German expertise and experience. 
 
Discussion: 
Even though we can learn much from a first world example, the question remains – how 
applicable can the principles and methodologies of the German systems be for South 
African occupational health and legal practitioners? In writing these regulations are we 
erring on the pragmatic, South Africa has excellent legislative content but with a lack of 
enforcement this may be leaving us with less than best practice? Is the German model 
too expansive and expensive for emerging nations or should it be aspirational? If we 
settle for a less stringent process and limited procedural content, are we opening 
ourselves to ethical questions?  
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        MEDICHEM 1.6 

 
Environmental toxicology:  

South African experiences/case studies – old or emerging issues? 

 

 
 
Dr Willie CA van Niekerk 
 
Managing Director – INFOTOX (Pty) Ltd, Pretoria, South Africa 

 
Keywords:  affect heuristic, chromium, arsenic  
 

 
 
Introduction:  
Affect heuristics in environmental toxicology is one of the most underestimated factors in 
the understanding and communication of public health risks.    
 
Methods: 
Hexavalent chromium and arsenic are discussed as environmental toxicology examples 
of the misinterpretation of health risks by disregarding mode of action and exposure 
quantification.   
 
Results:  
Hexavalent chromium has gained prominence in the court case dealing with South 
Pacific Electric’s groundwater contamination, and the subsequent legal and financial 
triumph of Erin Brockovich and her law firm. The Julia Roberts film Erin Brockovich 
amplified uncertainties about the carcinogenicity of hexavalent chromium through 
ingestion.  This presentation evaluates scientific studies and describes a case study of 
groundwater contamination in South Africa.  
 
Concerns about arsenic in chromated copper arsenate wood preservatives are discussed 
in terms of the precautionary principle and regulatory interventions. Experiences in South 
Africa and implications for treatment of electricity transmission poles in the central African 
republic of Cameroon are highlighted.   
 
Discussion: 
Disregarding tumour formation mode of action and wrongly assuming linear instead of 
non-linear dose-response extrapolations can lead research scientists to erroneous 
cancer risk assessments.   
 
Decisions about exposure to environmental contaminants and associated health risks of 
communities are not always based purely on science. Regulatory authorities, legal 
professionals and members of the public tend to simplify matters by applying the affect 
heuristic, thereby leaving out vital steps in the human health risk assessment paradigm.  
This greatly complicates health-risk based decisions and communication.   
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SASOM Session 1 – Setting the Scene – Chemical Exposures:  
The African and Transition Country Context 

 
 
SASOM 1.1 – Keynote 2 

 
The Rights to Enjoy the Benefits of Scientific Progress  

for small farmers facing pesticide hazards  

 

 
 
Prof. Leslie London  
 
Chair – Public Health Medicine, School of Public Health and Family Medicine,  
University of Cape Town, South Africa 
 

Keywords:  environmental injustice, pesticide poisoning, REBSP, ICESCR 

 

 
 

Presentation Overview:  
Small farmers in developing countries suffer the consequences of unsafe and 
unregulated use of hazardous pesticides, lack of access to newer and safer products and 
systems that may lessen toxic risks and choices dictated by low cost, easy availability 
and policies favouring agribusiness farming. As a result, small farmers in developing 
countries suffer a deep environmental injustice involving a huge burden of acute pesticide 
poisoning and long-term health impacts from uncontrolled exposures. Yet there is a lack 
of research into alternative forms of pest control that might benefit developing country 
farmers, such as non-chemical means (Integrated Pest Management), which pose less 
risk but receive less funding than corporate research into new active ingredients for 
pesticides, which can be patented for profits.  

These contradictions could potentially be resolved if the Right to Enjoy the Benefits of 
Scientific Progress (REBSP), a provision in the International Covenant on Economic, 
Social and Cultural Rights (ICESCR), were to be implemented. This chapter outlines how 
this right applies to protecting small farmers from pesticide hazards. It argues this Rights 
imposes on States an obligation to create a system of science that addresses the needs 
of the most vulnerable in society by removing obstacles to research into cheaper and 
safer alternatives, ensuring dissemination of scientific research to benefit small farmers 
and locating pesticide safety within an overarching rights-based science policy, rather 
than leaving pesticide safety to market forces.  
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        SASOM 1.2 

 
Review of occupational chemical exposures:  

experiences from Africa 

 

 
 
Dr Uche J Enumah 

1,2
 

 
1
 Deputy Manager - Occupational Health/Field Clinics, Nigerian National Petroleum Corporation 

  (NNPC) Medical Services Ltd, Lagos, Nigeria 
2
 ICOH National Secretary for Nigeria (2018-2021) 

 
Keywords:  workplace, occupational chemical exposures, occupational hygiene 

 

 
 
Introduction:  
The general opinion is that in Africa public health problems are so massive 
that occupational health problems are subordinate to those like child mortality, 
malnutrition, AIDS, etc. True, these factors are the main causes of the short life 
expectancy of the African population. But work-related factors equally cause lost years. 
Occupational chemical exposure is the condition of being subjected through employment 
or a specific process, practice, behaviour, or organisation of work to chemical 
agents. Workplace chemicals continue to present huge occupational health challenges; 
and in Africa slow and poor study tools impair the management of this hazard. 
 
Methods: 
A systematic review of existing studies was conducted on occupational chemical 
exposures mainly in five African nations viz. Nigeria, Kenya, Egypt, Zambia, South Africa, 
and also in related centres from 1990-2018. Fifty studies were sampled from 500 
citations from which relevant data were extracted in a predominantly observational study. 
 
Results:  
Chemicals of major public health concern in the region include heavy metals, fluoride, 
cyanide, air pollutants, asbestos, persistent organic pollutants (POPs) and pesticides. 
African countries have been reporting chemical incidents with various degrees of fatalities 
since 2003. Mining, oil and gas and farming (pesticides) are major sources of chemical 
exposures in Africa. 
 
Discussion: 
Occupational exposures cause significant lost years. The International Labour 
Organization (ILO) established and advanced the tool ‘occupational exposure limit’ (OEL) 
since the 1970s; only a few countries like South Africa have actually established OELs for 
hazardous chemical substances used in their work environments. In Africa the dearth of 
occupational hygienists, reliable data, among other factors still obscure the actual 
prevalence. 
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SASOM 1.3 

 
Occupational hygiene practice in developed and developing countries: 

experiences from the United States and Mozambique  
 

 
 
Dr Custódio V Muianga 

1,2 
, Dr V Gama Jr.

3
, and Dr SM Thygerson 

4
 

 
1
  Adjunct Professor of Environmental and Occupational Health and Safety Management Systems 

   at Mozambican Superior for Science and Technology, Maputo, Mozambique 
2 
 On leave of absence at: Center for Industrial Studies, Safety and Environment (CEISA),  

   Eduardo Mondlane University, Maputo, Mozambique 
   
3
 Director – CEISA, Eduardo Mondlane University, Mozambique 

4
 Department of Health Science, Brigham Young University, 2031 LSB, Provo, Utah, USA 84602 

 

Keywords:   
occupational hygiene practice, practical tools, chemical exposure controls 

 

 
 
Introduction:  
The enforcement of occupational health and safety (OHS) Act and chemical specific 
occupational exposure standards (OESs) in the US greatly contributed to reducing 
exposures to hazardous chemicals and to the growth in occupational hygiene practice, 
research and training of future occupational hygienists. In contrast, the lack of OHS 
standards, high poverty levels, healthcare burden, and natural disasters put OHS at a low 
priority. We explored strategies to practice occupational hygiene when no OESs are 
established or are not applicable.   
 
Methods:  
The study focused on three OHS research training case studies in a university setting. 
Systematically, we used preliminary hazard analysis (PHA) to evaluate OHS conditions; 
control banding toolkits to manage chemical risks in auto-mechanical shops; and 
intervention effectiveness evaluation of task-based guidance sheets to reduce silica dust 
in small-scale demolition operations.   
 
Results:  
Among 4 510 university workers, we identified various similar exposure groups potentially 
exposed to hazardous chemicals. About 23% of workers were potentially exposed to 
various cleaning products, herbicides and insecticides. About 18% were potentially 
exposed to silica dust. Very limited controls were observed. Dust clouds, eye and nose 
irritations were considered a normal part of the job. Three control banding toolkits were 
useful to assess and recommend controls.  Thirty people received on-the-job training and 
used task-based control guidance sheets to reduce silica dust exposures. The 
intervention showed a maximum reduction of 78% and 87% of respirable dust (≤ 5.9 
mg/m3) and respirable quartz (≤ 0.93 mg/m3), respectively.  
 
Discussion:  
The strategies used in this study are part of current occupational hygiene practice in the 
US, but none of these are widely used in Mozambique. An integrated intervention of 
national and international players is needed to promote practical tools and programmes 
such as the Globally Harmonized System (GHS) and Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) in Mozambique.  
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SASOM 1.4 

 
OSHAfrica: mandate and vision of a new OSH network in Africa 

 

 
 
Dr Dingani Moyo 

1,2,3,4
 

 
1
 University of the Witwatersrand, School of Public Health, Johannesburg, South Africa 

2
 OSHAfrica, Lagos, Nigeria 

3
 Midlands State University, Gweru, Zimbabwe 

4
 Baines Occupational Medicine Centre, Harare, Zimbabwe 

 

Keywords:   
occupational safety and health, OSHAfrica, occupational diseases, Injuries  
 

 

 
Presentation Overview: 
‘Occupational Safety and Health Africa Foundation’ with the trademark OSHAfrica is a 
pan-African occupational safety and health (OSH) organisation legally registered in 2017 
with the principal aim of bringing together OSH professionals across Africa, creating an 
atmosphere for collaborative work, sharing of knowledge and OSH data across different 
countries and sub-regions of Africa. The aspiration of OSHAfrica is to be the African 
information agency on OSH. 
 
The vision for OSHAfrica is an African continent free of occupational injuries and 
diseases, with each worker returning home from work unharmed. The main aim of 
OSHAfrica is to improve OSH across the African continent.   
 
The main objectives of the organisation include the following: 

 Bringing together OSH professionals and associations across Africa and creating 
an enabling environment for collaborative work and sharing of data to improve 
health and safety 

 Supporting and promoting the adoption and implementation of International 
Labour Organization (ILO) and regional (Regional Economic Communities) 
conventions, policies and standards on health and safety 

 Encouraging and supporting improvements in data collection, reporting and 
monitoring of occupational incidents, injuries and diseases 

 Promoting OSH research and studies across the African continent 

 Supporting the training and education of OSH professionals 

 Facilitating exchange of information and experiences across the African continent 

 Enhancing the visibility and profile of African contributions at international OSH 
forums 

 
OSHAfrica has a membership of more than 500 members from over 40 African countries. 
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SASOM 1.5 

 
Occupational hygiene in mining in Africa 

 

 
 
Prof. Cas J Badenhorst 

1,2,3
 

 
1
 Anglo American plc, Johannesburg, South Africa 

2
 North West University, Potchefstroom, South Africa  

3
 University of Wollongong, Wollongong, Australia 

 
Keywords:  exposure, control, real-time monitoring  
 

 

 
Presentation Overview: 
The mining industry and the public are rapidly coming to terms with the fact that the  
societal burden of occupational disease, which frequently impacts on quality of life  
and mortality rates, is significant and much larger than the societal burden attributed to  
acute safety incidents. 
 
Occupational hygiene in mining in Africa dates back as far as 1902.  The first South 
African dust preventative regulations were published in 1905. In 1919 the Konimeter was 
adopted by the South African mining industry for routine measurement of dust levels in 
underground mines and in 1914 systematic dust sampling programmes were introduced. 
 
Traditional modes of managing occupational health have focused on managing  
consequences (the disease itself) rather than the cause i.e. the control of exposure  
and prevention of the disease.  The formal mining industry is moving its focus  
from programmes made up by exposure measurements to medical surveillance to 
programmes that are focussed on an improved understanding of sources of health risks  
and the addressing of the sources through the process critical control management  
and interventions. This is supported by the strengthening of occupational hygiene  
resources and the application of real-time monitoring technology.  
 
Occupational hygiene in mining in Africa is however faced with several challenges.  
These include the absence of legislation, shortage of occupational hygiene skills and 
governments and employers not being conscious of occupational health and hygiene and 
not committed to promoting the concept. To date, the Southern African Institute of 
Occupational Hygiene (SAIOH) is the only International Occupational Hygiene 
Association (IOHA) member on the African continent. 
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        SASOM Session 2 – Ethics in Occupational Health:  
Chemical hazards and beyond 

 
        
SASOM 2.1 – Keynote 3 

 
Asbestos: the legacy and impacts of its use and legislation  

 

 
 
Prof. James (Jim) I Phillips 

1
 and Ms N Kgokong 

2
 

 
1
 Department of Biomedical Technology, Faculty of Health Sciences, University of 

  Johannesburg, South Africa 
 
2
 School of Clinical Medicine, Faculty of Health Sciences, University of the Witwatersrand,  

   and National Institute for Occupational Health (NIOH) of the National Health Laboratory 
   Service (NHLS), Johannesburg, South Africa 
 

Keywords: mesothelioma, South Africa, asbestos mining 
 

 
 
Presentation Overview:  
In the 1970s, South Africa was the world’s third largest producer of asbestos. Amosite, 
chrysotile and crocidolite asbestos were mined on a large commercial scale. Most was 
exported but some was used by local manufacturers. Worldwide, it is estimated that 
asbestos was used in over 3 000 products; the largest use was in the manufacture of 
asbestos cement products. Because of its fire resistant properties, some countries 
legislated for its use in certain situations for safety reasons.  

With growing concerns over asbestos-related disease, countries began to ban asbestos 
causing the market for asbestos to shrink and the price to drop, resulting in the closure 
of mines. The last South African amosite mine closed in 1992, crocidolite mining ceased 
in 1997 and the last chrysotile mine closed in 2002. However, it was only in 2008 that 
South Africa joined a list of 65 countries that have banned the use of asbestos. 

Banning asbestos is welcomed for health reasons, but even countries that banned 
asbestos decades ago are currently experiencing fatalities due to latency in the 
development of mesothelioma. Also, banning asbestos does not prevent ongoing 
exposure due to the legacy of asbestos in existing products, structures, buildings and 
environment. There are over two million asbestos cement roofs in South Africa and 
these will have to be replaced eventually. Removing and disposing of an almost 
indestructible substance is a potential hazard for workers and communities. In addition, 
large tracts of asbestos-contaminated land around old asbestos mines, mills and 
transport routes, need rehabilitating.  
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SASOM 2.2 

 
Update on the pharmaceutical industry standards:  

where occupational health and pharmaceutical safety meet 
 

 
 
Dr Jan NR Lapere  
 
Private Practitioner – Occupational Medicine, Medico-legal and Social Labour Law,  
Port Elizabeth, South Africa 

 
Keywords: ADE, OEL, ASL, manufacturing active pharmaceutical ingredients 
(API), risk-based approach, health-based exposure limit (HBEL), toxicological 
evaluation  

 

 

 
Presentation Overview: 
Manufacturing active pharmaceutical ingredients (APIs) within multiproduct 
pharmaceutical production facilities requires a risk-based approach to determine 
acceptable level of risk-controls to workers, patients and the environment. 
 
The life-cycle for containment planning during construction, commissioning, validation, 
operation, and decommissioning of multiproduct facilities is subject to a vast number of 
occupational health and safety, legal and other requirements.  
 
Worker-risk of exposure is determined by the API’s biological effects, physical form, route 
of intake and the nature of work. Risk to patients may emanate from cross-contamination 
of different APIs through mix-up, retention, mechanical or airborne transfer. 
 
The main premise for risk control is to keep API exposure below a health-based exposure 
limit (HBEL); i.e. a pre-specified level at which the risk is extremely low and considered 
acceptable.  
 
The method to derive HBEL must ensure that all relevant sources of uncertainty and 
variability are addressed, that the recommended limits are scientifically defensible and 
adequately protective for workers and patients. 
 
Setting HBEL requires the application of basic elements of toxicological evaluation, 
combined with specific recommendations defined in GMP guidance documents. 
 
The process requires the development of an API-specific monograph through data 
collection and analysis, identification of critical effects, assessment of dose-response, 
establishment of a point-of-departure benchmark, application of science-based 
adjustment factors for sources of uncertainty and for differences in pharmacokinetics and 
pharmacodynamics. 
 
The process results in the definition of acceptable daily exposure values (ADE), 
occupational exposure limits (OEL) and acceptable surface limits (ASL) for use in 
pharmaceutical production risk assessment, performance measurement and control. 
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SASOM 2.3 

 
When (if ever) is whistle-blowing an ethical obligation? 

 

 
 
Mrs Kalene Watson  
 
Associate - Employment and Employee Benefits and Health and Safety Practice Group,  
Webber Wentzel Attorneys, Johannesburg, South Africa 
 

Keywords:   
information, illegal and hazardous activities, Protected Disclosures Act (PDA) 

 

 
 
Introduction:  
Whistle-blowing means the disclosure of information related to corrupt, illegal, fraudulent 
or hazardous activities being committed in or by public or private sector organisations 
which are of concern to or threaten the public interest, to individuals or entities believed 
to be able to effect action.   
 
The whistle-blower may at times be the only person able to bring information regarding 
wrongful conduct into the light and often, it is a role not of their choosing but thrust upon 
them by virtue of their position and circumstances. In shouldering the burden, there is 
little incentive for individuals to blow the whistle on wrongful conduct beyond a sense of 
moral rectitude.  
 
Discussion: 
The whistle-blowing framework in South Africa has developed over time. In addition to 
the Protected Disclosures Act, 26 of 2000 (PDA), there are provisions in other legislation 
that may assist whistle-blowers. However, these provisions have limitations and for the 
most part whistle-blowers are likely to rely on the PDA when seeking protection.  
 
Healthcare practitioners have an ethical duty to act as advocates for their patients, which 
encompasses the duty to expose injustice and human rights violations committed against 
patients.  
 
The PDA provides whistle-blowers with wide protection and it is important for potential 
whistle blowers to know their rights, to study the PDA or to seek advice. 
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 SASOM 2.4 

 
 Ethics of occupational health in the informal sector 

 

 
 
Prof. Rajen N Naidoo 
 
Head of Discipline – Occupational and Environmental Health, University of KwaZulu-Natal, Durban,  
South Africa 
 

Keywords:  occupational health, ethical practice, ethics, informal sector  
 

 
 
Presentation Overview: 
The practice of occupational health has always presented with a far greater ethical complexity 
than most disciplines in medicine. In occupational health, health professionals are not only 
challenged by ‘dual loyalties’, but are also integrated into a legalised system of control and 
management. However, the world of work is changing, and this presents new ethical 
challenges. 
 
This new world of work of the casual, informal worker removes the traditional employer-
employee relationship, within which the health professional intervened on health matters. The 
core bioethical principles that drive health care (autonomy, beneficence, non-maleficence and 
justice), as well as the principles of human rights within occupational health, lose clarity. A 
casual worker engaged through a labour broker compared to an informal worker working 
alone – all exposed to workplace hazards, all with health risk, yet none experiencing the 
healthcare support of workers in the formal sector.  
 
When these marginalised workers engage with occupational health professionals, a range of 
new ethical dilemmas emerge: how do health professionals ensure beneficence and non-
maleficence, but respecting autonomy – autonomy that may be ‘greater’ than among formal 
workers, but driven by different social goals than just good health? Among those that do have 
some form of employer-employee relationship – who is the employer: broker or contractee? 
Who is responsible for the protection of health and reduction of hazards? Who is responsible 
for statutory medical surveillance?  
 
The changing world of work poses more ethical dilemmas and requires the transformation of 
the ways in which we practise our discipline. 
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SASOM 2.5 

 
Ethics of occupational health: ‘nurse first’  

 

 
 
Dr Penny M Orton 

1,2
 

 
1
 Senior Lecturer – Durban University of Technology, Durban, KwaZulu-Natal, South Africa 

2
 South African Society of Occupational Health Nursing Practitioners (SASOHN) 

 
Keywords:  ethics, occupational health, occupational health nurse 

 

 

 
Presentation Overview: 
Nurses, being the largest group of healthcare professionals, are in most countries the 
backbone of the health services. The International Council of Nurses (ICN) recognises 
nurses as having four fundamental responsibilities: to promote health, to prevent illness, 
to restore health and to alleviate suffering. The occupational health nurse practitioner 
(OHNP), as an employee, has the right to be managed in an ethical way and as a health 
professional has a duty to practice her profession in an ethical manner.  
 
OHNPs as specialist members of the nursing profession are guided by various codes of 
ethics applicable to nurses. These include the ICN Code of Ethics for Nurses, the South 
African Nursing Council Code of Ethics for Nursing Practitioners in South Africa, and the 
International Commission on Occupational Health (ICOH) International Code of Ethics for 
Occupational Health Professionals. 
 
The ICN Code of Ethics for Nurses has four principal elements that outline the standards 
of ethical conduct: nurses and people, nurses and practice, nurses and the profession, 
nurses and co-workers. Infused through these elements are the principles of 
autonomy/independence, non-maleficence, beneficence and justice. Ethical sensitivity is 
a key element facilitating decision-making in nursing practice. 
 
The roles and responsibilities of an OHNP include clinician, specialist, manager, co-
ordinator, advisor, health educator, counsellor and researcher. The OHNP as part of an 
inter-professional team tasked with the protection of worker health is obliged to protect 
his/her professional independence and guard against any conflicts of interest which might 
interfere with their integrity – hallowed ground for a health professional.  
 
This presentation will use chemical hazards to illustrate ethics in occupational health. 
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Presentation Overview: 
In pharmaceutical production, the health protection of workers and patients is of utmost 
importance. Health based exposure limits are established that allow the safe handling of 
active pharmaceutical ingredients and intermediates during production, and to limit cross-
contamination risks when medicines are produced on multipurpose lines.  
 
A categorical approach is taken to classify the hazard of an early drug candidate with 
limited toxicological information, whereas a more refined health-based exposure level 
(e.g. internal occupational exposure limit (IOEL)) can be set once a more robust dataset 
from animal and human studies becomes available.  
 
Control of worker exposure to these compounds is adequate if exposures are reduced as 
far as reasonably practical, and in any case below the IOEL. The increasing potency of 
compounds, however, requires us to control exposure to very low concentrations. The 
prevention of occupational over-exposure shall be ensured primarily by collective 
protection measures (i.e., technical measures, engineering controls) and not simply by 
the provision of personal protective equipment.  
 
Technical measures and engineering controls can involve fixed or flexible containment 
solutions, with special emphasis placed on the interfaces between the manufacturing 
equipment and the storage and transport containers.  
 
Engineering control containment efficacy must be verified by performing occupational 
hygiene monitoring not limited to processing operations, but also including sampling, 
cleaning and disassembly tasks. 
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Presentation Overview:  
Enzymes are critical for the detergent industry. While only a small number of enzymes in 
low concentrations had been used in the past, mixes of multiple enzymes are utilised in 
modern industry. With that, the risk of sensitisations is increasing. Optimal hygienic 
conditions are mandatory and adequate personal protective equipment (PPE) needs to 
be worn where necessary.  
 
In order to have a control over potential sensitisations, either skin prick tests (SPT) or 
radioallergosorbent tests (RAST) need to be performed on a regular basis. Grade 1 
sensitisations must stay below 3% per year, without grade 2 or grade 3 sensitisations at 
all. 
 
This presentation will provide an overview about enzymes in the detergent industry, risks, 
precautions against sensitisations, and usage of PPE. Test measures (SPT and RAST) 
will be discussed and an outlook will be given. 
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Introduction:  
Chronic insomnia, being both a symptom and a primary disorder, is prevalent in adults  
(10-30%). Moderate obstructive sleep apnoea (OSA) is present in 6-17% of the general 
adult population, increasing to 49% with age.  
 
Methods: 
Using prospective design, adults (n = 110) treated with prescription medications for 
chronic insomnia were recruited from a medical clinic to answer sleep-questionnaires and 
record their sleep for two consecutive nights with home sleep apnoea testing (HSAT) to 
identify OSA. ECG extracted from the HSAT was analysed with FDA-approved 
SleepImage® (Cardiopulmonary Coupling, CPC) software to quantify sleep time, quality 
and pathology. 
 
Results: 
Study group: 88% female; mean age 49.9 ± 11.2; mean body mass index (BMI) 32.0 ± 
7.0. Prevalence of moderate or worse OSA was 25% (respiratory event index, REI > 15), 
mean sleep quality Index < 55 at the expense of stable sleep (high frequency coupling), 
sleep apnoea indicator (SAI) > 15, cardiovascular heart rate response (CVHR) > 30% in 
this group. Subjective complaints of daytime sleepiness were inversely proportional to 
OSA severity. CPC/CVHR NPV = 0.96. Failure rate of HSAT was 17.9%. 
 
Discussion: 
Prevalence of moderate OSA was higher than expected in this majority female population 
confirming that significant numbers of patients receive medications for insomnia as a 
symptom of OSA. Objective, accessible, user-friendly, cost appropriate profiling of sleep 
triages insomnia into reduced sleep quality, impaired quality and sleep apnoea, and 
should therefore improve clinical management. CPC/CVHR should be considered in at 
risk patients prior to initiating medications for insomnia or to pursue the cause of 
insomnia in those already on treatment. 
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Introduction:  
Multiplicative effects of silicosis and HIV on tuberculosis (TB) fatality are no longer 
questionable. Lesotho is one of the high HIV/TB burden countries which shelters a 
considerable number of mineworkers; measuring the extent of these conditions is essential 
for implementing a winning strategy against TB. This study determined the burden of silicosis, 
HIV, TB, and the respective predictors of these conditions in former mineworkers.  
 
Methods:  
In a cross-sectional study, 2 758 ex-mineworkers were examined according to a protocol 
including chest x-rays and medical examination. Silicosis was defined as ILO 1/0 or greater. 
The study also investigated predictors for silicosis, active and past TB, and HIV.  
 
Results:  
The findings confirmed a heavy burden of silicosis, TB and HIV. The predictors for each 
condition will be discussed, e.g. length of occupational exposure in a mining environment,  
chest x-rays, age, body mass index (BMI), hypoxaemia, shortness of breath, and status of 
HIV and TB. 
 
Conclusion:  
The joint actions of silicosis and TB have a damaging impact on oxygen saturation and there 
is a known multiplicative effect of silicosis and HIV on TB. Hence, silica-exposed communities 
must receive particular attention if we are to win the battle against TB given the heavy burden 
of these three conditions. 
 

Winner: MEDICHEM Young Professionals Programme (YPP) Award 



  

22 

 

MEDICHEM 2.5 

 
World class occupational health in an emerging market environment 

In memory of the late Dr NJ Blott – South African Society of Occupational Medicine (SASOM) 

 
 
Ms Annelize Jacobs 

1,2 

 
1
 Occupational Health Nursing Practitioner, Kansai Plascon, Port Elizabeth, South Africa 

2
 South African Society of Occupational Health Nursing Practitioners (SASOHN) 

  (Planning to enroll with a tertiary institution for PhD studies) 

Keywords:   
evidence-based, best practice, chemical risk assessment, medical surveillance 

 

 

 
Introduction: 
The chemical sector has grown significantly over the years and is considered as one of 
the high-risk sectors in South Africa. I will share our comparative level of expertise both 
locally and internationally. Our on-site investigation revealed that no structured approach 
for determining hazardous chemical substances (HCS) monitoring requirements was 
followed, outside of legal compliance. We were surprised that even by complying legally 
we did not meet our core occupational health (OH) objective, which is to ensure that our 
workers are minimally exposed to chemicals on many evidence-based scientific 
measures. 
 
Methods: 
An in-depth chemical risk assessment approach was developed. A detailed study of 
safety data sheets of all raw materials on site was conducted. Research was conducted 
to differentiate between legal requirements and best practice (both world class 
companies and academic evidence-based scientific requirements). 
 
Results: 
Development of a comprehensive, evidence-based scientific HCS and medical 
monitoring programme resulting in a best practice and legally compliant medical 
surveillance programme. I will share the process, programme and the outcomes of our 
comprehensive site OH programme with local and international comparison. 
 
Discussion: 
Additional findings as to what world class means will be shared; continual vigilance to 
new chemicals onto site, knowledge of the hazards and risks, levels of methods of 
exposure, also short-, medium-, and long-term surveillance requirements and a new goal 
of zero harm. 

 

 
 

Winner: MEDICHEM Prize 
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Introduction:  
Exposure to hard metal dust (tungsten, tungsten carbide and cobalt) produces an 
interstitial pulmonary fibrosis also known as 'hard-metal lung disease’ (HMLD); the 
prevalence of which is 0.7-1% among exposed workers. Occupational exposure can 
occur during the manufacture, utilisation, sharpening or maintenance of tools composed 
of hard metal. Medical surveillance programmes in such industries should be primed to 
detect this rare yet debilitating occupational lung disease and consider a wide range of 
other possible conditions in the differential diagnosis.  
 
Methods: 
The case of a 58-year-old male fitter and turner employed at a naval dockyard who 
presented with worsening symptoms of dyspnoea and changes of progressive pulmonary 
fibrosis with clear radiological deterioration in the last five years will be presented. He 
was part of a longstanding asbestos-screening and medical surveillance programme.  
 
Results:  
Clinical and radiological features in the employee together with lung biopsy findings 
confirmed the rare diagnosis of an HMLD/giant cell interstitial pneumonia, most likely due 
to exposure to hard metal grinding and/or organisms/antigens in water used to cool hot 
metal. Considering his work history and clinical picture, a differential diagnosis of 
hypersensitivity pneumonitis (metal working fluids) and asbestosis was considered. 
 
Discussion: 
This case highlights the necessity for medical surveillance programmes to have a high 
index of suspicion and always consider a differential diagnosis in workers exposed to 
hard metal dust. This case further highlights the importance of being open-minded, taking 
a comprehensive clinical and occupational history, conducting a workplace visit and using 
high-resolution computed tomography (HRCT) and lung biopsy in confirming the 
diagnosis. 

 

 
Runner-up: MEDICHEM Prize 
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Keywords:  technology, robotics, big data 

 

 

 
Presentation Overview: 
In order to deal with a dwindling number of occupational health providers in the face of 
increasing worldwide demand, we need to determine how to practice differently by 
properly incorporating advanced technology and by redesigning our systems and 
processes in response to the outcome of data analysis.   
 
This presentation looks at the opportunities, challenges, and threats we may encounter 
over the next 20 years in meeting the demand through novel mechanisms and 
application of technology, which some futurists might consider to be a new form of 
toxicant, both physically and virtually.   
 
Like many toxicants, technology may have enormous potential for good but must be 
properly applied and controlled. 
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Presentation Overview:  
Occupational diseases are supposed to be detected by occupational health systems. 
However, some cases are not well captured by the system unless the claims happen. 
 
Occupational health examination or surveillance is designed to detect occupational 
diseases that have no symptoms but signs that can be detected by screening tests. 
However, some diseases that develop severe symptoms without prior signals and have 
multiple causes may not be detected by the system because they are directly handled by 
the clinical department in which the information of occupational diseases is limited. 
Furthermore, they may not be known to the occupational health fraternity.  
 
There were cases of neurologic symptoms and vision loss caused by methanol 
poisoning. The workers went to an emergency room or clinical departments, however, the 
cause was not known in the beginning. The workers were not aware of the toxicity of 
chemicals and clinical physicians did not have the required information on occupational 
exposure. This phenomenon has existed continuously, as seen in the example of 
Stevens Jones Syndrome caused by trichloroethylene exposure. 
 
In order to solve the problem of missing cases, a regional network consisting of clinical 
departments including emergency rooms, neurology, respiratory medicine and 
dermatology and other disciplines were organised as a surveillance system of acute 
chemical poisonings. Clinical departments are asked to report directly to the 
surveillance system when they assess an acute patient whose symptoms develop 
during work, without the burden of further investigation for diagnosis. The system has 
detected several interesting cases of occupational diseases that were missed initially. 
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Introduction: 
Unilever has a long and established history of supporting employee health and wellbeing 
as part of the Unilever Sustainable Living Plan (USLP). We adopt a holistic approach to 
health and wellbeing that comprises of physical, mental, emotional and purposeful 
components revolving around the twin pillars of health promotion and health protection. 
 
Methods: 
The flagship health promotion programme is the ‘Lamplighter’, which assesses health 
risks, nutrition, exercise and mental wellbeing components to provide bespoke support. 
The health protection programme reviews ergonomics at the workplace and also other 
workplace risks. Working closely with institutes like the Institute for Health and 
Productivity Management (IHPM) and other occupational health societies helps us to 
bring in best practices including assessing return on investment (ROI).   
 
Results:  
Over the years the ‘Lamplighter’ programme has helped us to address health risks – 
details across clusters and countries will be presented. A multi-country ROI study has 
shown ROIs of more than 3:1 in the space of investments in health and wellbeing. 
Unilever has also been the recipient of the Global Healthy Workplace Award, outlining a 
successful programme. 
 
Discussion: 
Employee engagement has been quite significant as measured through percentage of 
employees participating in well-being programmes, frequency of work-related illnesses, 
employee assistance programmes (EAP) utilisation data, prevalence of health risks and 
impact of health and wellbeing at work.  
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Presentation Overview: 
We repeatedly invoke images of Ramazzini, Agricola and other founders of occupational 
health to illustrate the journey of our attempts to protect the health of workers. The timeline of 
our discipline contains a rich fabric of the struggles of workers and the determination of 
occupational health professionals, organisations and agencies to attain the objective of 
protecting health from occupational and environmental exposures. However, this history, 
especially outside of Europe, has been poorly documented.  
 
Historical factors are critical to the evolution of occupational and environmental health. 
Advances in technology have played a driving role that is unparalleled in other fields of health. 
Furthermore, the history of occupational and environment health reflects on the impact of 
larger social movements outside the narrow confines of medicine. 
 
This ICOH Scientific Committee’s (SC) objective is to strengthen our documentation of this 
history and to better understand how illness and injury adversely impact the health of workers 
and communities. Since 1998, the SC has achieved this objective through encouraging 
transdisciplinary research, and presenting its findings at international conferences. 
https://schpoed.weebly.com/ 
 
Six Conferences have been held in Europe and the USA, bringing together researchers and 
practitioners. At the last conference held in Gothenburg, Sweden, over 110 participants from 
15 countries representing varied professions such as historians, philosophers, physicians, 
nurses, chemists and technicians, addressed critical experiences of exposure and health, and 
the broader factors that drive this relationship.  
 
The next Conference will be the first to be held on the African continent, in Durban, KwaZulu-
Natal, South Africa from 27 to 29 May 2020. http://icohhistory2020.ukzn.ac.za 
 

 
 

 

  

https://schpoed.weebly.com/
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Background: 
ICOH SC MinOSH (http://www.icoh-minosh.com/) promotes occupational safety and health 
(OSH) in mining, globally. A better way to do so is to build capacity in educating/training OSH 
professionals. The shortage of OSH specialists is at its worst in sub-Saharan Africa in the 
developing world. Investigation of the impact of mining on health and environment reveals that 
exploitation of mineral deposits has had adverse effects on biophysical, socio-economic and 
health conditions of miners and surrounding populations. A substantial investment (in e-
learning/teaching/research) will address the shortage. Africa’s large diaspora has mainly been 
seen as an asset to African countries only in terms of the money they send back home, 
remittances, but it is an untapped human capital. 
 
Methods: 
The African Institute for Training and Research (AITR-GHL) (www.ifrghl.com) is reaching out 
to African universities in order to launch, first, an online OSH graduate certificate of 15 credit 
hours (CH), and then a 45-CH Master in Public Health (MPH) in OSH. Other online courses 
such as OSH in Developing Countries from Bergen University in collaboration with Addis and 
Muhimbili are also available.  
 
Results: 
AITR-GHL (whose members are Africans in diaspora from Rwanda, Cameroon, Guinea, Mali, 
Morocco, etc.) recently signed an MOU with TELUQ from the Université du Québec, Canada 
(www.teluq.ca). TELUQ is reviewing the proposal of the OSH programme which is set to start 
in September 2020.   
 
Conclusion: 
TELUQ, with 40+ years of distance and online education, is partnering with AITR-GHL to offer 
online and blended OSH training for mining and other sectors in Sub-Saharan Africa. 
 

 

  

http://www.icoh-minosh.com/
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Introduction:  
The ‘workplace for all’ is not unique and it reaches every sphere of life. Occupational Health 
Nursing (OHN) as a member of the multi-disciplinary team, helps mitigate factors within the 
work environment to ensure healthy workforces and workplaces.   
 
The focus and aim of SC OHN is to foster the scientific progress, knowledge, and 
development of OHN on an international basis, and to collaborate with other ICOH Scientific 
Committees and professional organisations to facilitate communication, education, research, 
and practice in OHN. Since its launch in 2003, SASOHN has contributed to the OHN 
guidelines though interaction with relevant legislative entities to develop its members and the 
OHN profession.   
 
Methods: 
A workplace survey was distributed to OHN practitioners (OHNPs) to assess their 
understanding of the work environment, legislative frameworks and requirements.  SASOHN 
guidelines were used to gauge if OHNPs understood their roles and functions within a 
chemical exposure work environment.  
 
Results:  
The survey results shed light on the roles of the OHNPs within the work environment, specific 
functions that workers expected from their OHNPs, the expectations of the OHNPs within 
global settings, and their impact on the profession. The outcomes are well aligned with the 
aims and focus of SC OHN.  
 
Discussion: 
Just as Nursing is considered the backbone of healthcare, OHN is the ‘healthcare glue’ 
provided to employees in work environments. OHNPs have a responsibility to workers, 
management and the environment alike, to ensure that hazardous substances do not affect 
anyone’s health. This can only be done by fostering high standards of practice, and ensuring 
that effective regulatory issues are addressed, thus promoting economic prosperity and 
workplace health.   
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Presentation Overview: 
Solar ultraviolet radiation (UVR) is classified by the International Agency for Research on 
Cancer as a group 1 carcinogen associated with the highest level of causality for cancers 
in humans, both melanoma and non-melanoma skin cancer. Outdoor workers may be 
exposed to solar UVR for more than 75% of their working lives and exposures are 
frequently exceeding threshold levels. It is estimated that the risk of developing skin 
cancer increases significantly with five or more years of outdoor work. The direct 
economic cost thereof has been estimated at approximately €850 million for European 
Union and European Free Trade Association countries. Furthermore, only seven 
European Union countries recognise non-melanoma skin cancer as an occupational 
disease.  
 
Against this backdrop, the ICOH Scientific Committee on Occupational and 
Environmental Dermatoses (SC OED), in collaboration with the SC on Radiation and 
Work, have drawn attention to this epidemic and ‘action’ in improving prevention of 
occupational skin cancer on multiple-levels. The contribution of the SC OED in 
influencing policymakers, assisting doctors and other health professionals in the reporting 
and recording of occupational skin cancers, promoting quantification of solar UVR 
exposure levels in different workplaces, and promoting skin cancer prevention and sun-
safe working practices will be conveyed. Lastly, the contribution of South African SC 
members to the above-mentioned actions of the SC OED in southern Africa will also be 
emphasised. 
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Introduction:  
ICOH’s Scientific Committee of Occupational Toxicology (SC OT) was founded in 1990 to 
promote research in all areas of occupational toxicology.  Since then it has developed a 
focus on the use of biomonitoring in exposure assessment and human health risk 
assessment.  The SC currently comprises of ~50 members with representation from six 
continents, with the distribution of members broadly reflecting the published 
biomonitoring literature. Since 2015 there is a SCOT web site available, hosted by the 
Health and Safety Executive, UK (https://www.hsl.gov.uk/online-ordering/analytical-
services-and-assays/biological-monitoring/icoh-scientific-committee-on-occupational-
toxicology); the communication with members and the scientific community is also 
achieved through LinkedIn and ResearchGate. 
 
Work of the Committee: 
As well as contributing to scientific sessions of the triennial ICOH Congresses and 
general ICOH consultations, the primary focus of the Committee has been to organise 
the series of International Symposia on Biological Monitoring.  The next Conference, the 
eleventh, is to be held in Belgium at the end of August 2019 
(https://kuleuvencongres.be/isbm-11/). 
There is also a tradition of publishing a selection of Conference papers in a special issue 
of Toxicology Letters. The Committee collaborates with other ICOH SCs, particularly 
Toxicity of Metals, Rural Health and Nanomaterials. 
 
Case Study:  
The work of Committee members and the usefulness of occupational toxicology and 
biological monitoring in preventing occupational ill-health will be demonstrated by case 
studies looking at pesticide toxicity. A meta-analysis was done to summarise the 
prevalence of pesticide toxicity among cultivated agriculturists in Thailand, a review of 
biological monitoring on human exposure to glyphosate and paraquat. The protective 
effect of using respirators was assessed. 

 
 

  

https://www.hsl.gov.uk/online-ordering/analytical-services-and-assays/biological-monitoring/icoh-scientific-committee-on-occupational-toxicology
https://www.hsl.gov.uk/online-ordering/analytical-services-and-assays/biological-monitoring/icoh-scientific-committee-on-occupational-toxicology
https://www.hsl.gov.uk/online-ordering/analytical-services-and-assays/biological-monitoring/icoh-scientific-committee-on-occupational-toxicology
https://kuleuvencongres.be/isbm-11/
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Introduction:  
The members of ICOH Scientific Committee on Industrial Hygiene (SC IH) perform work 
within different areas with focus on the control of substances hazardous to health. The 
dominant areas are exposures to silica, particles and gases. This presentation covers 
one area, where one SC IH member is active in the control of diesel particulate matter 
(DPM) in an underground mine.  
 
Methods:  
Sampling was conducted on various shifts, both day and night, focusing on the tasks/ 
occupations covered at baseline. Personal and static samples were taken using DPM 
cassettes attached to employees’ collars within the breathing zone and SKC universal 
sampling pumps. Three static samples were collected as control samples – surface, shaft 
and rescue chamber. Analysis of samples was done at the Council for Scientific and 
Industrial Research (CSIR) Laboratory in South Africa. Total carbon (TC) was used as a 
surrogate for DPM.  
 
Results:  
Newer machines showed lower readings (max 0.9 mg/m3 TC) than older machines (max 
1.7 mg/m3 TC). Workshop and stores areas recorded lower values around 0.02-0.06 
mg/m3 elemental carbon (EC), 0.04-0.08 mg/m3 organic carbon (OC), 0.1-0.6 mg/m3 TC. 
Load, haul, dump machinery (LHDs) had highest readings while other mobile equipment 
(bolters/rock breakers, utility vehicles) had lower values. 
 
Discussion: 
Remedial action plans post baseline survey focused on upgrading ventilation and diesel 
quality (ultra-low sulphur). Various engineering controls of varying effectiveness are 
available to reduce exposure at source. DPM sampling and analysis using TC and EC as 
surrogates is challenging, thus requiring expertise that may not be locally available. Aging 
equipment and the cost of replacement versus cost of refurbishment are critical issues for 
cost containment. 
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Introduction:  
The petrochemicals industry is a major contributor to the global economy and employs 
many thousands of people. This industry includes the petroleum industry, which is 
responsible for manufacturing fuels used to power automobiles, aeroplanes and other 
modes of engine powered transportation etc. 
 
Methods: 
New technological developments in sampling and exposure control are creating the 
opportunity to better understand exposure and to better manage and control risk. A 
proposed lower benzene exposure standard is also on the horizon and will require refined 
sampling methods to properly quantify exposure.  
 
Discussion: 
The future holds much promise, however, from an occupational health perspective. 
Challenges such as a retracted global economy and lower crude oil prices mean that key 
occupational health personnel do not always get what they wish for and need to be 
creative in their approach to helping manage worker health. Certain key fundamentals 
can go a long way in ensuring optimal protection. 
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Introduction:  
Hazardous substances cause a major burden at work both as deaths and disability 
adjusted life years (DALYs). Of the 2.78 million deaths 980 000 are caused by hazardous 
substances.  
 
Methods: 
A global coalition collected data on injury, illness and mortality.  
Sources: ILO and WHO statistics, identified population attributable fractions related to 
work, complementary data from the Global Burden of Disease/IHME, national reports, 
and scientific papers. These were grouped by WHO and ILO Regions and further 
estimates were made for each country within the Regions. Cost estimates were based on 
DALYs as a proportion of the total employment years. 
    
Results:  
Africa had the second highest share of the global burden at work after Asia, or 11.8% of 
the total work-related mortality. The share of hazardous substances is about 100 000 
deaths. Occupational cancer and respiratory diseases form a great majority of the deaths 
at work. The African Region suffered from 13.8 million DALYs of the global total of 123 
million annually. Losses in Africa amount equal to 4.0% of GDP while the global estimate 
was 3.95%, or 3 trillion USD (2.97 * 1012 USD). This is equal to the total GDP of 100+ 
poorest countries of the world. The loss caused by hazardous substances – not counting 
the intangible costs – is estimated at 35% of all losses at work.  
 
Discussion: 
The human and economic losses can be reduced by eliminating exposures to e.g. 
asbestos, silica, mineral oils, diesel exhaust, solvents, polyaromatic hydrocarbons, 
external tobacco smoke, welding fumes, tetrachloroethylene, asthmatic and allergenic 
substances. 
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Introduction:  
Since its foundation in 1906, the International Commission on Occupational Health 
(ICOH) has contributed to the valorisation and sharing of knowledge on health and safety 
at work at international level. The idea of collecting all the scientific contributions 
presented at the ICOH Congresses in an organised and interrelated system, led to the 
creation of a digital repository of the congress proceedings, starting from 1906 to the 
present time. The repository includes over 18 000 abstracts in .pdf format presented by 
about 45 000 authors. This represents the most comprehensive collection on OSH 
congress contributions now available.   
 
Methods: 
On the occasion of the Centenary Congress in 2006, a first catalogue and digitalisation of 
the proceedings was created. Eleven years on, a new project was started to restructure 
the existing archive and integrate it with the proceedings of the recent Congresses. The 
documents were organised in a systematic and easily accessible way. To maximise the 
efficiency of the repository, research keys were also implemented with an index by 
author, title, keywords, body content, etc. 
 
Results:  
The web edition of the complete corpus of the ICOH Congresses was created. The 
repository brought to a higher level the previous experience of digitalisation also with the 
creation of a thesaurus of keywords for occupational medicine.  
 
Discussion: 
The repository will constitute a unique research tool not only for the history of prevention 
and health and safety at workplaces, but also for the current research activities in OSH. 
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Introduction:  
Medical surveillance comprises regular periodic medical testing to identify early adverse 
effects of workplace exposures. The design of surveillance programmes should be 
carefully considered according to: risk, the presence of identifiable target organ effects, 
and the availability of suitable medical tests. In South Africa, medical surveillance is 
legally required where employees are exposed to chemical agents, under prescribed 
circumstances. This is an important factor in protecting employee health but if not 
carefully considered can lead to excessive surveillance, creating a burden of work that 
can adversely impact the practitioners’ ability to identify the important signals of early 
occupational disease. Factors underlying this include poor linkages with health risk 
assessments and industrial hygiene monitoring, leading to ‘blanket’ medical testing. 
 
This presentation outlines these issues in the context of South Africa outside of the 
mining industry, using illustrative case studies, and makes recommendations. 
 
Links between health risk assessments, industrial hygiene and medical 
surveillance: 
Health risk assessments (HRAs) and industrial hygiene surveys are commonly performed 
with risk mitigation in mind, and do not provide data that are easily translated into medical 
surveillance. A more useful strategy will be presented, where assessments are structured 
to supply exposure groups that directly inform medical testing.  
 
Medical surveillance strategy:  
To avoid the problem of ‘blanket’ medical surveillance, the indications for medical 
surveillance must be carefully considered, as well as the component tests that are 
selected. Case studies will be shared in which unnecessary testing was significantly 
reduced following careful review of the HRAs. A case will be shared of mandatory full 
blood count (FBC) testing at a workplace, notwithstanding that these FBCs have a very 
small predictive value.  
 
Closing remarks: 
The presentation will end with a process flow that summarises the key steps that define a 
carefully considered medical surveillance programme. 
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Introduction:  
Cytostatic drugs are highly cytotoxic agents used in cancer and chronic disease treatment and 
although their benefit is unquestionable, they have been recognised as hazardous to healthcare 
workers (HCWs) in occupational settings.  
This presentation is part of a Masters study currently underway in Portugal (in collaboration with 
some African countries) which investigates protocols of action and clinical and occupational 
histories of HCWs exposed to cytostatic agents, and reviews international health promotion 
guidelines and recommendations related to cytostatic exposures. An additional component in 
Portugal is the analyses of pyruvate (AP) and lactate (AL) profiles in exposed HCWs since these 
biological parameters, involved in mitochondrial functioning, may add further protection against 
toxicity.   
 

Methods: 
A cross-sectional study was conducted in cytostatic occupational exposure groups of HCWs 
(subdivided according to occupational task); findings were compared with those from a control 
group of non-exposed workers at the same health institution. The study participants completed 
questionnaires on occupational and clinical histories, as well as on protocols related to cytostatic 
exposures, and underwent clinical analyses of AL and AP profiles. 
 

Results:  
Non-compliance was observed in terms of recommendations and protocols, such as inadequate 
use of personal protective equipment, lack of toxicity knowledge by the HCWs, and presence of 
symptoms on exposure. Statistically significant differences were found for AL profiles between 
nurses and pharmacy technicians (p = 0.013), and between pharmacy technicians and the control 
group (p = 0.003).  
 

Discussion: 
Not all international recommendations for cytostatic exposure are being met. Mitochondrial 
dysfunction can occur in cytostatic occupational exposure and AL and AP values may be helpful 
indicators for health surveillance. Further studies are required, such as in African health 
institutions, to complement the findings of the Portugal study. 
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Introduction:  
This presentation covers 15 years of experience in dealing with burns and other soft 
tissue lesions from chemical agents of mining activities in underground and surface 
works, as well as in the industry in general. In these activities there is wide use of many 
chemical agents that can cause severe chemical burns. 
 
Methods: 
A comparison study was conducted on records of chemical burns and emergency 
treatments over the last 15 years. The characteristics of chemical burns were studied and 
information was gathered on the most important issues in order to find the optimal 
solution for emergency treatment.  
 
Results:  
Over the last ten years this company originally, but also many other industries since, 
have seen the excellent results from our successful model in handling chemical 
exposures by using ‘Diphoterine’, a chemical compound with excellent properties in 
urgent treatment of chemical burns derived from various industrial agents with different 
chemical properties. A steady improvement has been recorded in terms of severity and 
permanent damage, especially in the field of eye burns. 
 
Discussion: 
These agents have different physicochemical properties, although their harmful effect is 
similar in the event of an accident. This substance can interrupt the harmful effect from 
both acidic and alkaline chemical agents, dramatically reducing the severity of chemical 
burns with different mechanisms. The use of this product has excellent and very positive 
results in chemical eye burns, a field where the results of classical treatment are known 
to be poor. Without the use of ‘Diphoterine’, the end result of chemical eye burns is often 
extreme. 
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Introduction:  
The African continent is the most endowed with mineral resources, with gold trade dating 
back centuries. In South Africa modern mining on a large scale started in 1867. With 
mining came many health challenges including injuries, pneumoconiosis, occupational 
tuberculosis and noise-induced hearing loss. Some of these continue to be a challenge 
while new issues are emerging. These new challenges are driven by politics, 
socioeconomic factors, mining practices, technology and new hazards such as 
nanoparticles and drug regimens that affect people’s hearing. 

In the rest of Africa there is a boom in mining, with inadequate oversight by regulators, 
leading to occupational exposures and ill-health. Artisanal and small-scale mining is a 
reality and countries have responded in different ways to regulate the sector.  
Illegal mining is becoming more common in South Africa and the rest of the continent, 
with dire consequences for health. 
 
Methods:  
This presentation will be a literature review of the old and emerging hazardous 
substances in the mining sector in Africa. Research, done mainly by the Mine Health and 
Safety Council in South Africa, will be presented and experiences shared on how useful 
the research has been in informing occupational health practice, policy and legislation. 

Conclusion: 
The paper will conclude by highlighting the need for all stakeholders in mining to continue 
to support research and to apply the outcomes of the research to improving health and 
safety. 
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Introduction:  
The Clinic of the National Institute for Occupational Health (NIOH) offers specialist 
occupational health services for South Africa and neighbouring countries. Over the years, 
cases referred to the Clinic have provide an opportunity for in-depth evaluation of the 
cases and thorough investigation of workplace exposures by a team of occupational 
medicine specialists, occupational hygienists, immunologists and toxicologists. As the list 
of new chemical agents in workplaces grows, employees get exposed to a mixture of 
chemical agents with unknown health effects. The NIOH Clinic database was used to 
summarise chemical exposures and their effects.  
 
Methods: 
The Clinic database was analysed based on information from the 2018-2019 financial 
year. Specific chemical exposures were summarised according to industry, health effects 
and challenges for managing affected employees in various workplaces. All information 
pertaining to specific diseases, investigations and treatment protocols was collated for 
each interesting case. Recommendations on managing these cases were tailor-made for 
each case.  
 
Results:  
The majority of cases were from Gauteng (58%), Mpumalanga (30%) and North West 
province (7%); 43% were from mining, 24% from manufacturing and 20% from utilities 
sectors. Chemical exposures range from the commonly known agents, namely, sulphuric 
acid, chlorine gas, common hydrocarbons, to some unique agents like mozanite, oxides 
of rare-earth elements, and triglycidyl isocyanurate (TGIC) used in polyester coatings.   
 
Discussion: 
There seems to be a lack understanding of health effects of multiple exposures, 
particularly the effects of a mixture of chemicals that is often different from effects of each 
chemical separately. Several case studies that include cases with multiple chemical 
exposures revealed the need to discuss interpretation of the latest battery of allergy tests 
in the context of the employee returning to work. 
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Presentation Overview:  
The field of chemical pathology provides specialised pathology testing aligned with good 
occupational health practice codes of conduct, the Occupational Safety and Health 
(OSH) Act No. 85 of 1993, and the Employment Equity Act Section 7.  The purpose of 
this service is to assist the occupational health and safety team in industry in the 
management of occupational health risk and prevention of disease. In addition, the 
employer is assisted in maintaining compliance with legislation (OSH Act, Hazardous 
Substances Act, etc.) and company policies. 
 
The pathology tests support medical surveillance – a planned programme of periodic 
examination of employees – that includes biological monitoring, biological effect 
monitoring, and other laboratory tests deemed necessary by the occupational medicine 
practitioner (e.g. screening for chronic non-communicable disease such as diabetes 
mellitus, drugs of abuse screening, etc.). Hence, this provides an important link to 
primary healthcare and wellbeing in the workplace. 
 
The chemical pathology laboratory utilises specialised testing methodologies and 
analysers that include atomic absorption, mass spectrometry and chromatography. The 
analytical method used by the laboratory follows routine quality control rules and 
participation in an external proficiency programme is mandatory. 
 
The biological monitoring approach can be classified into three categories i.e. (a) 
determination of the chemical or its metabolites in biological media or exhaled air, (b) 
quantification of (reversible, non-adverse) biological effects related to the internal dose, 
and (c) measurement of the amount of active chemical interacting with the target and 
non-target (surrogate) molecules. The parameters utilised as guidelines include 
published references i.e. occupational exposure limits, biological exposure indices, etc. 
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Introduction:  
Namibia is the 4th largest producer of uranium in the world, and potential exists for 
expansion of current production given the right market conditions. Namibia’s uranium 
production is solely for peaceful use, and the Namibian uranium industry operates 
according to the principle of uranium stewardship and international best practices. The 
Namibian Uranium Association (NUA) provides a platform to work together and address 
cumulative rather than individual impacts. 
 
Methods: 
Uranium is associated with radiation, and as a heavy metal is toxic. Stringent measures 
are applied to ensure that workers are not unduly exposed to radiation and/or ingestion of 
uranium. The Namibian government implements a strategic environmental management 
plan (SEMP), and the industry is an important partner in this. Dust, for example, is 
monitored on an ongoing basis, and ensures that the general public living in the area of 
uranium activities is not exposed to radioactive airborne particles.  
 
Results:  
Ever since the implementation of the SEMP in 2010, the monitoring results confirm that 
exposure limits were strictly adhered to and that exposure is usually way below the limit. 
 
Discussion: 
With its joint approach, the NUA in cooperation with government ensures that uranium 
activities are carried out according to international best practices and standards. 
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Presentation Overview:  
The aim of modern pharmaceutical development is to develop increasingly more potent 
drugs, thereby accentuating the beneficial aspects for the patient. This is very positive for 
the patient, but it creates increasing problems for the pharmaceutical industry worker 
producing these highly potent active pharmaceutical ingredients (APIs). 
  
API manufacturing has one foot in the world of traditional chemicals and the other in the 
regulated world of pharmaceuticals. The pharmaceutical industry worker is therefore not 
just potentially exposed to API but also to traditional industrial chemicals. 
 
The inherent biological activity of the molecules manufactured within the pharmaceutical 
industry poses a significant challenge for the protection of workers from the potential 
harmful effects. A robust risk assessment programme, performed by a multidisciplinary 
team that identifies appropriate control measures, is essential to avoid effects on health 
from exposure to APIs.  
 
The main aim of risk control is to maintain the API exposure to below the health-based 
exposure limit. For many compounds, especially in the research and development phase, 
the occupational exposure limit (OEL) is not available and therefore a banding method 
has been recommended. These bands have standard containment, engineering and 
administrative controls assigned per band or category, thereby providing guidance for risk 
control strategies.  

 
 

 
 
 
 
 
 

 

  


