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Preface

COMEAP considers a wide variety of topics each year to fulfil our remit of hazard identification
and characterisation, risk assessment, quantification methods, horizon scanning and awareness
raising.

As our 2023 report shows, discussions ranged from quantification of effects of air pollution to
evaluating new evidence such as the role of air pollution in lung cancer in non-smokers and the
risks from microplastics in the air.

Our published statement on COVID-19 was a result of a careful assessment of the best
evidence available on links between long-term exposure to air pollution and infection,
hospitalisation and mortality. It has informed a subsequent systematic review led by COMEAP
members, and a journal paper has been submitted.

In 2023, we also published an updated summary of our recommendations for quantifying health
effects associated with air pollutants. This is a key part of our remit and informs methods used
by government and researchers both in the UK and worldwide. We updated our protocol on
COMEAP literature reviews and set out our preferred approach to expressing the uncertainty
around meta-analytical estimates used for quantification.

COMEAP also discussed an approach to the synthesis and integration of epidemiological and
toxicological evidence which had been developed by a Joint Sub-group of the Committees on
Toxicity (COT) and Carcinogenicity (COC) of Chemicals in Food, Consumer Products and the
Environment. The report of the Joint COT and COC Synthesis and Integration of
Epidemiological and Toxicological Evidence subgroup (SETE) builds on work which | initiated,
while a Member of COT, on Synthesising Epidemiological Evidence. We trialled the SETE
suggested visualisation of evidence synthesis in our COMEAP COVID-19 evidence review.

Substantial committee and secretariat time in 2023 was devoted to developing advice to support
the government’s review of the UK Air Quality Information System (AQIS), which is led by the


https://cot.food.gov.uk/SETEworkinggroup
https://cot.food.gov.uk/sites/default/files/2021-11/SEES%20report%20of%20the%20COT%20and%20COC%20BD.pdf
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Department of Food, Environment and Rural Affairs (Defra) and the UK Health Security Agency
(UKHSA). Our COMEAP statement, and supporting working papers, have informed the
recommendations made by the AQIS steering group. The AQIS review forms part of the
government’s response to the coroner’s prevention of future deaths report following the death of
Ella Adoo-Kissi-Debrah in 2021. Ella, a nine-year old girl with asthma, was the first person to
have air pollution listed as a cause of death. This sad event has resulted in major reassessment
of advice provided to the public through AQIS.

We are aiming to achieve greater visibility of COMEAP's work, among various audiences. Two
journal papers arising out of COMEAP's work were published: one on the sources and
implications of heterogeneity in the results of epidemiological studies, and the other on
mechanisms by which air pollutants might adversely affect birth outcomes. | also gave a
presentation on COMEAP’s work to inform the government’s target-setting for particles in
outdoor air, at the BOHS Inhaled Particles / NanOEH Conference 2023 held in Manchester.
Two posters on other items of COMEAP’s work were also presented at this conference.

Finally, | would like to thank the COMEAP members for their commitment to the Committee’s
work and their many and varied expert contributions. Particular thanks go to Dr Heather Walton
who chaired the COMEAP QUantification of Air pollution Risks in the UK (QUARK) subgroup for
nearly 9 years. Heather retired from the Committee in December 2023 at the end of her 10-year
term. Heather had previously supported the Committee’s work for many years as a member of
the Scientific Secretariat. | also acknowledge the very valuable support and inputs from
additional members and advisors to COMEAP and COMEAP subgroups, and the excellent
quality support and inputs provided by the COMEAP secretariat.

Professor Anna Hansell

COMEAP Chair
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Terms of reference
At the request of the Department of Health and Social Care (DHSC) to:

¢ advise the UK health departments on the effects on the health of both outdoor and
indoor air pollutants on the basis of data currently available

e assess the need for further research

» liaise as necessary with other government bodies to assess the effects of exposure
and associated risks to human health

Code of practice

COMEAP aims to follow the Government Office for Science’s Code of Practice for Scientific
Advisory Committees.

Note of thanks

Dr Heather Walton (COMEAP Member and COMEAP QUARK Chair) left COMEAP in
December 2023 as her 10-year term on the Committee had come to an end. She had also
previously contributed to the work of the Committee for many years as a Member of the
Scientific Secretariat. Dr Walton was thanked for her valuable contributions to the Committee
and, in particular, for the excellent job she had done as Chair of the quantification Sub-group,
QUARK (COMEAP meeting December 2023).
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Introduction

This report identifies the main activities of the Committee and the advice which the Committee
has provided to Government during 2023. The Committee met four times over this period. The
meetings were a mixture of full day and half-day meetings and were a combination of in-person,
virtual and hybrid events.

Detailed work has also been undertaken in a number of Sub-groups of the Committee. During
2023, there were two virtual half day meetings of the Quantification of Air Pollution Risks in the
UK (QUARK) Sub-group (a standing Sub-group), and a number of virtual meetings of an
associated ad-hoc group on the economic valuation of morbidity associated with air pollution.
There was also a virtual meeting of the COVID-19 Sub-group and six virtual meetings of the Air
Quality Information System (AQIS) Sub-group.

The advice provided by the Committee in 2023 has been in a number of forms. As well as
published statements, working papers have been provided to inform the discussions of a
steering group of a project to review the UK’s Air Quality Information System (AQIS).
COMEAP’s advice is used by Government Departments as an input to their work of formulating
advice to the public, undertaking cost-benefit analyses and developing policy.

COMEAP publications in 2023

The following section provides information on work that has been published by COMEAP in
2023. Links to the publications are provided for further information.

COMEAP ‘Statement on the state of the science linking long-term air
pollution exposure with SARS-CoV-2 infection and adverse COVID-19
outcomes’

COMEAP had previously (2020) established a small working group of Members to provide ad-
hoc advice to government departments and agencies on issues such as the quality of the
available studies, and the appropriateness of methods, used to investigate potential interactions
between air quality and COVID-19. In May 2020 COMEAP published its views on the evidence
available, at that time, linking air pollution with COVID-19 outcomes.

In this new statement, COMEAP evaluated the ‘state of the science’ on this topic, based on
studies linking long-term exposure to air pollution with SARS-CoV-2 infection and COVID-19
outcomes in human populations (epidemiological studies), and on studies of how air pollution
might affect the body’s response to the virus (mechanistic studies). COMEAP focused on
epidemiological studies of the effects of long-term exposure which used individual-level data;
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these studies are less prone to the limitations of time-series studies on short-term exposure and
studies on long-term exposure without information enabling control for key confounders at the
individual level. Various endpoints were considered. Studies published up to August 2022 were
included.

The review found that the evidence was strongest for a role of long-term exposure to PM25 in
increasing the severity of COVID-19 in those with SARS-CoV-2 infection. COMEAP commented
that studies linking air pollution and COVID-19 are difficult to conduct and hard to interpret.
Careful control for other factors that may influence exposure to the virus and severity of disease
is needed.

In addition, COMEAP trialled an approach to provide an assessment, via visual representation,
of the strength of the epidemiological and mechanistic evidence for a causal association
between long-term exposure to PM2s and various COVID-19 outcomes. This was based on a
framework for synthesising and integrating epidemiological and toxicological evidence
described by the Joint COT and COC Synthesis and Integration of Epidemiological and
Toxicological Evidence subgroup (SETE). This is a qualitative visualisation to show how the
epidemiological and toxicological evidence that had been reviewed contributed to the
Committee’s conclusions.

Air pollution: link with COVID-19 infection and adverse outcomes - GOV.UK (www.gov.uk)

COMEAP recommendations for the quantification of health effects
associated with air pollutants

COMEARP first published a summary of the Committee’s recommendations for quantifying the
health effects of air pollutants in 2020. Since then, a number of COMEAP statements and
advice notes including new or updated recommendations for quantification have been
published, meaning there was a need to update the summary document. Therefore, the
document was updated in order to include the latest recommendations made by COMEAP (up
to September 2022).

The summary is intended to be helpful to practitioners and policy makers. As well as
recommendations for the relationship between an exposure and a health outcome for individual
pollutant-outcome pairs, general principles when carrying out health impact assessments or
burden estimates are also discussed. These include issues such as considering the potential
over-estimation of effects for health outcomes associated with more than one pollutant, or with
both short- and long-term exposure to pollution. There is also mention of the greater uncertainty
when estimating effects attributable to large changes in concentrations and when extrapolating
to concentrations outside those that have been studied in the scientific literature.

This summary document also includes information on the types of uncertainties relevant to each
of the recommendations for quantification of the health effects, which can be used to inform


https://www.gov.uk/government/publications/air-pollution-link-with-covid-19-infection-and-adverse-outcomes
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decisions regarding whether to include a pollutant-outcome pair in core health impact
assessments or only in sensitivity analyses.

Air pollutants: quantification of associated health effects - GOV.UK (www.gov.uk)

Updated summary of approach to be taken by COMEAP for evidence
reviews and syntheses

COMEAP and its quantification Sub-group QUARK produced a protocol regarding how
COMEAP could undertake literature reviews and meta-analysis of available evidence on health
effects associated with air pollutants. A short summary of its proposed approach to literature
reviews was first published in 2020.

In 2022, Members agreed to update the document in the light of a report by the Committee on
Carcinogenicity and the Committee on Toxicity (COC/COT) Synthesis and Integration of
Epidemiological and Toxicological Evidence (SETE) Sub-group. The update also reflected a
related discussion by QUARK, of the need for “triangulation” of evidence from different studies
and study designs, in order to draw conclusions about the overall coherence of the findings.

This took place in the context of discussing the possible role of “causal inference” methods that
have been increasingly used in environmental epidemiology. These are intended to mimic some
elements of study design similar to the randomised controlled trials which are used in assessing
the efficacy and safety of medicines and other clinical interventions, in order to minimise biases.
Some short text was also included in the protocol to explain QUARK’s views regarding different
ways of expressing the uncertainty around summary effects estimates from meta-analyses of
epidemiological studies. QUARK’s view is that prediction intervals are appropriate to express
the range within which the results of a new study at a new location would be expected to fall.
However, for quantification estimates such as health impact analyses, QUARK considers that
confidence intervals are more appropriate as they express the uncertainty of the pooled
estimates.

Updated summary of approach to be taken by COMEAP for evidence reviews and syntheses
(publishing.service.gov.uk).

Journal publications arising from COMEAP’s work
Heterogeneity in results in epidemiological studies — Transferability

A journal paper, prepared by a small QUARK working group during 2022, was published in the
journal Environmental Pollution in 2023 (Lee and others, 2023). The paper discusses the
implications of heterogeneity between the results of epidemiological studies for transferability to


https://assets.publishing.service.gov.uk/media/64fadfdea78c5f0014265847/COMEAP_Quantification_recommendations.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1133522/COMEAP-protocol-for-reviews-updated-february-2023.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1133522/COMEAP-protocol-for-reviews-updated-february-2023.pdf
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the UK situation. This involved designing and carrying out a simulation study using data from
short-term studies.

Health impact assessment for air pollution in the presence of reqgional variation in effect sizes:
The implications of using different meta-analytic approaches - ScienceDirect

Adverse Birth Outcomes

A journal paper stemming from COMEAP’s work on adverse birth outcomes was published in
November 2023 (see section on “Adverse Birth Outcomes Report” below).

Other topics covered in 2023

Lung cancer and air pollution

The topic of lung cancer and air pollution was previously discussed during the November 2022
COMEAP meeting. Information on new research on how air pollution causes lung cancer in
never smokers was provided by Professor Charles Swanton of the Francis Crick Institute. The
results suggested that the main role of particulate air pollution in lung cancer is to promote
naturally occurring mutations, rather than to induce new mutations.

This topic was discussed again during the COMEAP meeting held in July 2023, following
publication of this research in the peer-reviewed literature (Hill and others, 2023). Members
were asked to make any further observations on the research and to consider whether it
suggested a need for COMEAP to review its existing recommendations. Following discussion,
the Committee decided that there was no need, at this stage, to revise its recommendations for
the cessation lag used in mortality impact assessments. Members also suggested that views
from the Committees on Mutagenicity and Carcinogenicity of Chemicals in Food, Consumer
Products and the Environment (COM and COC) on aspects of this research would be valuable.

Minutes of the Committee’s discussion are available at: Committee on the Medical Effects of Air
Pollutants.

COMEAP contribution to AQEG note on hydrogen combustion

During the COMEAP meeting held in July 2023, the Air Quality Expert Group (AQEG) Chair
mentioned AQEG’s draft advice note on hydrogen combustion, which pointed out that it is a
source of NO2. He suggested that COMEAP’s views on the health effects of NO2 at low
concentrations would be a helpful contribution to this advice.


https://www.sciencedirect.com/science/article/pii/S0269749123014677?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0269749123014677?via%3Dihub
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
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To meet this request, the COMEAP Chair and Secretariat developed a short contribution to the
AQEG advice note on hydrogen combustion. This was based on information included in
COMEAP’s previous publications, and was provided to Members for information. During the
October 2023 COMEAP meeting, Members’ attention was drawn to this text. They were
informed of the suggestion that it would be presented in the AQEG report as a text box,
alongside the current mention of the WHO AQG for NO2. No requests for amendments to the
text were made.

Minutes of the Committee’s discussion are available at: Committee on the Medical Effects of Air
Pollutants.

Indoor Air Quality — damp and mould

In September 2023, Ministry of Housing, Communities and Local Government, Department for
Health and Social Care and UK Health Security Agency published guidance for landlords on the
health risks of damp and mould in housing'. This was developed in response to the Coroner’s
Prevention of Future Deaths report following the death of Awaab Ishaak. A COMEAP Member
contributed comments on an advanced draft during the development of this guidance.

COMEAP Members were provided with information regarding the development of this guidance
at its meetings held in March, July and October 2023. Minutes of these meetings are available
at: Committee on the Medical Effects of Air Pollutants.

On-going work and issues currently under
discussion

Adverse Birth Outcomes Report

DHSC requested COMEAP to examine the effects of air pollution on early life, due to growing
interest from the public and government. As a result, the Sub-group on Adverse Birth Outcomes
considered the evidence linking adverse birth outcomes with maternal exposure to air pollution
during pregnancy.

The Secretariat is working on finalising the report, coordinating responses to specific questions,
and checking diagrams and references. COMEAP Members received updates on progress
during meetings held in 2023.

1 Damp and mould: understanding and addressing the health risks for rented housing providers - GOV.UK

(www.gov.uk)



https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
https://www.gov.uk/government/publications/damp-and-mould-understanding-and-addressing-the-health-risks-for-rented-housing-providers
https://www.gov.uk/government/publications/damp-and-mould-understanding-and-addressing-the-health-risks-for-rented-housing-providers
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In November 2023, a journal paper stemming from COMEAP’s work on this topic was published
in a themed issue on Women's and Reproductive Health and the Environment of BJOG: An
International Journal of Obstetrics & Gynaecology.

Ambient air pollution and adverse birth outcomes: A review of underlying mechanisms - Fussell
- 2024 - BJOG: An International Journal of Obstetrics & Gynaecology - Wiley Online Library

Cardiovascular Morbidity Report

During 2023, the Secretariat liaised with colleagues at the London School of Hygiene and
Tropical Medicine, who had worked with the late Professor Paul Wilkinson on the report on
quantifying cardiovascular morbidity, to address outstanding queries on aspects of the report.
The Secretariat continues to work to prepare the report for publication. Members received
updates on progress during COMEAP meetings held in 2023.

Air Quality Information System (AQIS) review

A review of the UK Air Quality Information System (AQIS) is underway. The need to make the
public aware of the health effects of air pollution was highlighted by the Prevention of Future
Deaths Report following the death of Ella Adoo Kissi-Debrah, who was the first person in the UK
to have air pollution exposure named as a factor in the cause of death (Coroner of Inner South
London, 2021). This report raised the need to review the current provision of information on air
quality and health. The project, which is overseen by the Department for Environment, Food
and Rural Affairs (Defra) and the UK Health Security Agency (UKHSA), is being steered by a
multidisciplinary AQIS Steering Group. COMEAP has provided advice to the steering group on
specific aspects of the AQIS project, within COMEAP’s remit.

The COMEAP AQIS Sub-group first met in January 2023. During 2023, the Sub-group
produced four working papers which have been used to inform the discussions of the AQIS
Steering Group. Three of these working papers relate to the behavioural advice that
accompanies the UK Daily Air Quality Index (DAQI) which is used to provide information
regarding short-term air pollution episodes. These working papers cover: the susceptibility of
different groups to adverse health effects; the lag between short-term exposure and the
occurrence of health outcomes; and the effects of exposure to air pollution during physical
activity. The other working paper considers a possible approach to providing accessible
information on long-term average air pollution levels. COMEAP intends to publish a statement
summarising key points and recommendations arising from the evidence reviewed in these
working papers.

This topic was discussed at the July, October, and December 2023 COMEAP meetings.
Minutes of the Committee’s discussion are available at: Committee on the Medical Effects of Air
Pollutants.

Microplastic air pollution


https://obgyn.onlinelibrary.wiley.com/toc/14710528/2024/131/5
https://obgyn.onlinelibrary.wiley.com/toc/14710528/2024/131/5
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.17727
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.17727
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
https://www.gov.uk/government/groups/committee-on-the-medical-effects-of-air-pollutants-comeap
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During 2023, COMEAP Members continued to contribute to the development of a statement on
the health risks of inhaled microplastics, by the Committee on Toxicity of Chemicals in Food,
Consumer Products and the Environment (COT)?.

A possible need for a separate statement on this topic from COMEAP was discussed, in the
context of planning COMEAP’s future work programme, at the COMEAP meeting held in March
2023. At the July 2023 COMEAP meeting it was agreed that COMEAP would aim to publish a
short ‘state of the science’ statement on this topic.

Part of the COMEAP meeting held in October 2023 was dedicated to a workshop on airborne
microplastics, including tyre wear. External speakers were invited to present on the current
inhalation exposure evidence, real-world analysis of tyre wear emissions, and regulatory
approaches to microplastics and tyre wear. An outline of a possible COMEAP statement was
discussed. This should focus on aspects where COMEAP could most add value to the reviews
that were already available, for example COT’s sub-statement on the potential risk from
exposure to microplastics via inhalation and a report published by the World Health
Organization in 2022, on dietary and inhalation exposure to nano- and microplastic and human
health3. It was agreed that microplastics and tyre wear would be considered separately, in
different statements.

Minutes of the Committee’s discussions are available at: Committee on the Medical Effects of
Air Pollutants.

Indoor Air Quality

COMEARP intends to respond to the AQEG report on Indoor Air Quality in the UK. Points for
inclusion in COMEAP’s response, and drafts of possible text, were discussed at the July and
December 2023 COMEAP meetings.

In addition, QUARK has been looking at possible approaches that could be used to adapt
coefficients, from studies of ambient pollutant concentrations, for application in burden
estimates or health impact assessments of exposure indoors, and in other microenvironments.
Text summarising QUARK's views on the transferability of the epidemiological literature on
outdoor air to evaluating indoor pollution was discussed at the July and December 2023
COMEAP meetings.

During the COMEAP meeting held in December 2023, it was decided that two separate
statements would be prepared, rather than combining both of these topics in a single statement
as previously intended.

2 Microplastic Inhalation Statement (food.gov.uk)
3 https://www.who.int/publications/i/item/9789240054608
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Minutes of the Committee’s discussion are available at: Committee on the Medical Effects of Air
Pollutants.

Shape of the concentration-response function

QUARK continues to discuss the shape of the concentration-response function associating
mortality with long-term exposure to PMzs. In 2022, a summary of COMEAP’s views on the
available studies in populations with low-level exposures was published as an Annex to
COMEAP’s statement on quantifying mortality associated with long-term exposure to PM2s.
This explains that COMEAP/QUARK did not consider that available evidence was sufficient to
recommend any change from the assumption of a (log-) linear concentration-response function
when quantifying the mortality effects associated with long-term exposure to PM2.

During 2023, QUARK continued to monitor relevant developments. At the meeting held in
October 2023, QUARK discussed new publications from the Health Effects Institute (HEI)-
funded studies. The intention is to develop an updated summary of COMEAP’s views on the
shape of the concentration-response function associating mortality with long-term exposure to
PMz2s, to reflect QUARK’s discussions of the new analyses.

Multi-pollutant model approaches and measurement error

QUARK has discussed methodological issues related to the impact of measurement error
(exposure misclassification) on the associations found in epidemiological studies. This can
impact the size of the associations reported and may result in effect transfer between pollutants
in the case of multi-pollutant models. During the COMEAP meeting in November 2022, it was
suggested that QUARK should consider next how epidemiological estimates could be adjusted
to take the measurement error into account.

QUARK has continued to discuss this topic, including at the October 2023 QUARK meetings
The intention is to develop a statement of the Committee’s views on this topic for publication.

Ad-hoc group on economic valuation of morbidity related to air pollution

An ad-hoc group on economic valuation of morbidity related to air pollution was formed in 2022,
in response to a need identified by QUARK. The scope for the group is to discuss and propose
ways for improving the methods used to value morbidity associated with air pollution. This work
intends to inform cost-benefit assessments of policies related to air pollution. Proposing
methods for quantification of the morbidity health impacts of air pollution is outwith the scope of
the group: the group’s focus is economic valuation of those impacts. Nonetheless, the
observations of the group regarding quantification methods, and proposals for future work, may
be valuable.

11
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The first meeting was held in September 2022, which aimed to share information across
different disciplines and to bring everyone up to speed with the various aspects involved. A
meeting of the economic valuation methods sub-group took place in March 2023 with the aim to
discuss economic principles, available data sources and suggested updates in methods.
Between May and September 2023, meetings of individual working groups of economists were
held in order to discuss the different types of costs — resource, opportunity, utility — separately in
each of the three groups. On 20 September 2023 an all economists meeting was held, where all
the working groups presented their progress and discussed cross-over issues.

Childhood asthma and air pollution

The COMEAP Strategy Group confirmed childhood asthma as the next topic for consideration
by the Committee at its meeting in April 2023. The project seeks to update COMEAP’s views on
the scientific evidence linking air pollution and asthma, taking into account research undertaken
since the publication of its previous advice in 2010 and 1995. The Secretariat started preparing
for scoping in June 2023. This includes arranging stakeholder workshops to be held in Spring
2024 to engage experts and patient representatives, to inform decisions regarding the focus
and scope of the work.

This was discussed at the COMEAP meeting on 15t December 2023 available at: Committee on
the Medical Effects of Air Pollutants.
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