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Abstract: With estimates ranging from 30% to 40%, addressing noncommunicable disease risk factors, such as cancer, industrialized countries has the potential to
considerably lower premature mortality. The need to battle climate change has also become more urgent, with recent accords calling for a 45% decrease in CO,
emissions by 2030 and the achievement of net-zero emissions by 2050. The current article shows how cancer prevention and mitigating climate change may work well
together. The power of this approach's capacity to produce both short-term climate improvements and long-term health benefits through well-coordinated
intersectoral policies. A growing body of evidence indicates that several variables, including environmental factors, affect cancer. Extreme weather conditions and
rising global temperatures have increased exposure to environmental carcinogens and lowered air and water quality. Higher cancer risks can result from discharging
pollutants and harmful materials into the environment. In addition, skin cancer occurrences have been related to varying weather patterns and continuous exposure to
UV light. In addition to producing dietary imbalances and reducing the availability of nutrient-dense food, climate change has also disturbed ecosystems, which may be
another factor in cancer development. In addition to the effects of climate change, alcohol, and cigarette use continue to be major contributors to the rise in cancer
cases in recent years. Smoking tobacco is a significant risk factor for lung cancer and has been related to many other cancers, such as the mouth, throat, oesophagus,
and bladder. Similarly, drinking too much alcohol raises your chance of getting many cancers, including those of the liver, breast, colon, and oesophagus. Alcohol and
cigarette usage together can increase the chance of developing cancer. This review focuses on environmental carcinogens, the processing of food, an epidemic of skin
cancer, photocarcinogenesis, global warming, air pollution, and methods of mitigating cancer.

Keywords: Climate change, global warming, air pollution, melanoma, non-melanoma skin cancer, and skin cancer

*Corresponding Author

Dr Manam Mani Srikanth , Post graduate, Dept of Received On 12 August, 2023

General Medicine, Meenakshi Medical College, Tamilnadu Revised On 30 August, 2023
Accepted On |5 September, 2023

Published On 3 October, 2023

Funding This research did not receive any specific grant from any funding agencies in the public, commercial or not for profit sectors.

Citation Dr. Somenath Ghosh, Dr.Sanjeev Kumar Jha, Mohamed Osman Elamin Bushara ,Dr. Asit Kumar, Varsha Umesh Ghate and Dr
Manam Mani Srikanth , Climate Change and Cancer.(2023).Int. J. Trends in OncoSci. |l (4), 23-31
http://dx.doi.org/10.22376/ijtos.2023.1.4.23-31

This article is under the CC BY- NC-ND Licence (https://creativecommons.org/licenses/by-nc-nd/4.0)

Copyright @ International Journal of trends in OncoScience, available at www.ijtos.com @@@ @
Int. J. Trends in OncoSci., Volumel., No 4 (October) 2023, pp 23-31



https://crossmark.crossref.org/dialog/?doi=10.22376/ijtos.2023.1.4.23-31&amp;domain=www.ijpbs.net

ijtos 2023; doi 10.22376/ijtos.2023.1.4.23-31

1. INTRODUCTION

Recent years have seen the irrefutable truth of climate
change emerge, spurring substantial study into its far-reaching
consequences, including different health effects, the spread of
infectious illnesses, and mortality from heat waves'. In
addition, the incidence of non-communicable diseases, such
as cancer, has become a major issue worldwide?. According
to early studies, there were over |8 million new instances of
cancer worldwide in 2018, with cancer rates rising most
dramatically in low- and middle-income nations®. The critical
effects of climate change on public health necessitate
immediate action. The possible rise in infectious illnesses
brought on by altered environmental circumstances is a
current concern. As temperatures increase, disease-carrying
insects like mosquitoes and ticks could widen their ranges,
keeping communities at risk for illnesses like Lyme disease,
dengue fever, and malaria®. Temperature and precipitation
patterns can also affect how aquatic illnesses like cholera are
spread and transmitted. Another effect of climate change that
poses a severe hazard to human health is heat waves.
Particularly in susceptible groups, including the elderly, small
children, and people with established medical issues, high
temperatures can result in heat-related illnesses and
fatalities®. Additionally, the increase in severe weather events
like hurricanes and floods can worsen existing health
problems, destabilize healthcare systems, and make providing
medical aid to impacted areas® more difficult. In addition to
the problems caused by climate change, this cancer has
become more prevalent globally. A concerning trend is the
rise of new cancer cases, especially in low- and middle-
income nations where the infrastructure and resources for
healthcare may be constrained. To adopt practical
preventative measures and improve cancer care and
treatment, it is imperative to address the reasons behind the
increase in cancer cases. Managing NCDs, including cancer,
presents special difficulties for low- and middle-income
nations’. Early identification and treatment of cancer can be
hampered by a lack of access to healthcare, a lack of
knowledge, and financial limitations, which can lead to
worsened health outcomes for those impacted by the
disease.  Governments,  healthcare  providers, and
international organizations must collaborate to create fair
and long-lasting cancer prevention and treatment plans. A
new field of study is the effect of climate change on cancer.
Some studies indicate that environmental variables impacted
by climate change, such as air pollution and exposure to
carcinogens, may contribute to the development of some
cancers, while direct linkages between climate change and
cancer are currently under investigation. Policymakers and
healthcare professionals may create comprehensive cancer
prevention strategies with the help of understanding these
possible linkages. Infectious illnesses and heatwaves pose
serious hazards to communities worldwide, with climate
change having far-reaching effects on public health® Thus this
cancer is on the rise, calling for comprehensive plans to
enhance global healthcare and preventative programs. The
nexus of cancer and climate change must be addressed to
ensure a sustainable and healthy future for everybody.
Cooperative efforts and preventive actions are essential to
lessen the effects of climate change on health and protect the
welfare of present and future generations.

2. CRITICAL CARCINOGENS

Tobacco is renowned for leading to cardiovascular,
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pulmonary, and other ailments and about one-third of cancer
deaths worldwide °. It also significantly affects the
environment. 118,487 tonnes of direct emissions from the
vehicle fleet and 229,116 tonnes of CO, equivalents from
production were reported by Philip Morris International
(PMI) as emissions in 2017'°. Manufacturing generated
434,460 tonnes of indirect emissions, and offices generated
15,800 tonnes. The bulk, 3,611,000 tonnes, were from
greenhouse gas emissions related to transportation,
distribution, and purchasing commodities''. Tobacco
production uses much water, at least 23,247 thousand cubic
metres annually'>. The tobacco business would not be viable
if cigarette corporations included environmental externalities
like water usage, air pollution, and land degradation in their
expenses. Reduced meat intake may help avoid infectious and
noncommunicable illnesses (NCDs)". An IARC Monograph
Working Group has determined that processed meat is
carcinogenic to humans, whereas red meat is thought to be
possibly carcinogenic'®. For each of the world's more than
seven billion people, about 3.5 chickens and 0.5 red meat
animals are farmed annually as part of the enormous
livestock output for animal-based sustenance. Due to
resource competition, the livestock industry's explosive rise
has significantly impacted natural ecosystems, leading to
biodiversity loss and land degradation. There are more
ecologically friendly sources of protein that might replace
beef to solve these environmental issues and lessen the
water footprint of animal protein. It has been proposed to
provide dietary recommendations that benefit human and
planetary health. Air pollution is another area where poor
health, especially cancer and climate change, are related.
Outdoor air pollution, in particular particles, has been found
by an IARC Monograph Working Group to be carcinogenic
to people'. Fossil fuel burning produces air contaminants
that harm human health, including respiratory and
cardiovascular conditions. Promoting transport modifications,
including boosting the usage of active transport like walking
and cycling, may aid in lowering air pollution and improving
health outcomes at the same time. Active transportation can
increase physical activity while lowering the risk of obesity,
diabetes, cancer, and cardiovascular disease'®.

3. PROCESSING OF FOOD

Industrialized food processing, sometimes known as "ultra-
processing," aims to replace traditional food categories with
ready-to-consume food items that are branded, convenient,
aesthetically pleasing, and extremely profitable. This practice
has grown quickly and widely'’. According to recent
research, in the US and the UK, ultra-processed foods
(UPFs) make up 55% and 60% of total caloric consumption,
respectively. These UPFs often have greater calorie densities
because of their high content of saturated and trans fats, salt,
and free sugars and poor content of fibre and micronutrients.
There are concerns that higher UPF consumption might raise
cancer risk worldwide and contrition to obesity. Certain
ultraviolet filters (UPFs) incorporate food additives that are
permitted yet contentious, including sodium nitrite found in
processed meat, which has been linked to cancer in animal or
cell models'®.Some UPFs—like distilled spirits—harm the
environment and human health despite not being necessary
for human use'**.Growing evidence suggests that consuming
UPF is linked to negative health outcomes, including an
increased risk of obesity, hypertension, diabetes,
cardiovascular disease, and all-cause mortality during the past
10 years due to the emergence of worldwide interest in
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UPF*2, The link between UPF consumption and risks of
overweight/obesity, type 2 diabetes, hypertension, and all-
cause mortality has also been examined in several recent
systematic reviews and meta-analyses 2*** Unsurprisingly,
research has found that these negative health effects
positively correlate with high UPF consumption. However,
only a small number of epidemiological studies have
specifically examined the link between UPF intake and CRC
risk %, with contradictory results.While other studies
revealed a null finding %, certain observational studies have
demonstrated a favourable link between high intake of UPF
and CRC risk ¥

4. EPIDEMIC OF SKIN CANCER

The most frequent disease globally, skin cancer has become
much more common in the last half of the 20th century,
especially in those with fair skin. It is a major global burden,
accounting for over 126,000 fatalities in 2018%. Although
UVR from the sun is considered the main cause, other
variables like genetics, behaviour, and environment also play a
role in its development. To avoid skin cancer, it's critical to
take preventative actions, such as using sunscreen, donning
protective gear, and minimizing sun exposure. Education is
essential to promote sun safety and raise awareness of skin
cancer's dangers. Early identification and prompt treatment
can greatly enhance the prognosis for people with skin
cancer. The risk of getting skin cancer can be decreased by
following sun safety guidelines and engaging in diligent skin
health practices.The kind of skin cancer with the highest
burden of morbidity, death, and years of lost potential life is
cutaneous melanoma (CM) *°. However, as Australia's main
preventive initiatives®' have proven, CM may be substantially
avoided by patient education, sun protection, screening, and
public health campaigns. These all-encompassing programs,
encompassing multimedia marketing, educational and
organisational tactics, and environmental rules and
regulations, had well-documented effects on sun protection
behaviours ***. Their beneficial effects were further
underlined by a plateau in CM incidence in the middle of the
1990s and a drop in CM incidence in those between the ages
of 15 and 24 **The inclusion of research and evaluation into

the planning, execution, and development stages of the
programs was one of the crucial elements in the success of
these initiatives **. CM incidence rates have been increasing
over the past several decades, and they've started to affect
public health everywhere, particularly in North America *%.
Our study team's previous investigations have shown that
Canada's total incidence rate per 100,000 people per year
grew from 12.29 between 1992 and 2010 to 20.75 between
2011 and 2017 *. The greatest age-standardized incidences
were seen in Prince Edward Island (PEI) and Nova Scotia
(NS), with 30,94 and 27,66 incidents per 100,000 person-
years, respectively. Other Canadian Atlantic provinces,
however, had age-standardized incidence rates that were
either lower than or equivalent to the national norm (16.63
and 19.99 per 10,000 person-years, respectively). These
provinces included Newfoundland, Labrador (NL), and New
Brunswick (NB).lt is commonly recognised that UVR, or
ultraviolet light, is the main cause of skin cancer and a
recognised carcinogen®”. UVA photons may produce Reactive
oxygen species more readily, which can damage DNA by
changing its bases, creating crosslinks, and breaking single
strands. On the other hand, DNA directly absorbs UVB,
which causes pyrimidine dimers to form*. Mutagenesis can
happen when prolonged UV radiation exposure overloads
the DNA excision repair mechanisms. This involves the
dysregulation of apoptosis and decreased cell death due to
the upregulation of proto-oncogene expression and the
downregulation of tumour suppressor genes*. As a result,
populations of clonal cells could multiply, which might aid in
the emergence of skin cancer.Moreover, immunosuppression
brought on by UVR contributes to the development of
photocarcinogenesis. UVR may weaken the immune system,
making it more difficult for the body to recognise and stop
the formation of malignant cells. This increases the chance of
developing skin cancer. Overall, the genesis and evolution of
skin cancer are influenced by the intricate interactions
between UVA and UVB photons and DNA, the disruption of
DNA repair processes, and the ensuing impacts on immune
response and cell regulation. Understanding these processes
is essential to creating methods that effectively prevent skin
cancer and promote sun safety behaviours.

UVB & UVA radiation
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ROS production

Direct damage
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Figl: Summary of the major deleterious effects of sun-generated ultraviolet (UV) radiation on the skin.*
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5. GLOBAL WARMING

Because of continued human-caused greenhouse gas
emissions, Earth's temperature has risen by more than 1°C
(1.8°F) since 1880; much of this warming has been seen in
the previous 45 years (NASA). While exceeding this goal

may not be preventable, the IPCC (Intergovernmental

Panel on Climate Change) has stressed the significance of
keeping the increase in global temperature to 1.5°C (2.7°F)
by 2100 to minimize negative consequences on human health
(WMO and UNEP, 2018). There are mounting data that links
the trend of rising global temperatures brought on by climate
change to an increase in skin cancer cases globally. People
frequently interact with temperature and ultraviolet radiation
(UVR) outside because of these two variables' geographic
and climatic relationships. However, further research is
necessary to determine the precise degree to which
temperature influences the occurrence of skin cancer®. It is
difficult to determine how temperature affects the risk of
skin cancer. Still, studies have revealed that sunbathing
significantly raises skin temperature, demonstrating how co-
exposure to heat and sunlight may often damage vast skin
sections (Petersen et al., 2014). According to Van Der Leun
and de Gruijl (2002)*, there might be an 11% worldwide
increase in the incidence of skin cancer by 2050 for every
2°C (3.6°F) increase in ambient temperature. Extreme heat
events occur more frequently due to climate change, which
has wider implications for detrimental health impacts®.
Because of the higher temperatures and less availability to
clean water, these occurrences may cause cyclical periods of
dehydration, which might increase the risk of both acute and
chronic kidney illness “.

6. AIR POLLUTION

Air pollution refers to harmful or toxic substances in the air,
which can harm human health, the environment, and
ecosystems?’. These pollutants can be natural or artificial and
come from various sources, including industrial activities,
transportation, agriculture, and energy production. Common
air pollutants include particulate matter, nitrogen dioxide,
sulfur dioxide, ozone, carbon monoxide, volatile organic
compounds, and heavy metals®. Particulate matter consists
of tiny particles suspended in the air, which can be inhaled
into the respiratory system and cause respiratory and
cardiovascular problems. Nitrogen dioxide and sulfur dioxide
are primarily released from burning fossil fuels and contribute
to smog and acid rain formation. Ozone is a major
component of photochemical smog and can lead to
respiratory issues when inhaled. Carbon monoxide is a
colorless and odorless gas produced by incomplete
combustion, and high levels can be dangerous, particularly in
enclosed spaces. Volatile organic compounds are emitted
from various sources, including paints, cleaning products, and
vehicle emissions, and can contribute to forming ground-level
ozone and particulate matter®. Heavy metals, such as lead,
mercury, and arsenic, are released from industrial processes
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and can accumulate in the environment, posing serious health
risks. Air pollution has numerous adverse effects on human
health, including respiratory problems, cardiovascular
diseases, and an increased risk of lung cancer. It also damages
ecosystems, harms wildlife, and contributes to climate
change. Addressing air pollution requires a combination of
policies, regulations, and individual efforts to reduce
emissions, promote clean energy sources, and improve air
quality for the well-being of both people and the planet 50.

7. CITRUS AND CITRUS JUICE

Early study has shown that high levels of citrus consumption,
particularly in the form of citrus drinks, are associated with
an elevated risk of malignant melanoma (MM) and
keratinocyte carcinoma (KC). It is thought that certain of the
ingredients in citrus, such as furocoumarins, have an impact
on this relationship. More intake of citrus products was
linked to an increased risk of keratinocyte carcinoma in a
prospective cohort study comprising approximately 40,000
men and 60,000 women 5I. There was no discernible
increase in risk among those who ingested citrus items fewer
than twice a week. On the other hand, people who ate citrus
products five to six times a week or more than 1.4 times a
day had a higher chance of developing basal cell carcinoma
(BCC) and squamous cell carcinoma (SCC) than those who
consumed two to four products per week (Sun et al.,)*>. Sun
et al.'s studyalso looked at the consumption of furocoumarins
derived from various foods that contain these compounds,
including oranges, grapefruit, conventional and fortified
orange juice, carrots, celery, and lemonade. A correlation
between a larger consumption of furocoumarins and a higher
risk of basal cell carcinoma was found by the investigation®:.
According to the available data, furocoumarins in citrus
goods may be involved in the correlation between citrus
product use and an increased risk of skin cancer.The most
prevalent kind of cancer, and one highly related to morbidity
and death worldwide, is skin cancer, including melanoma,
squamous cell carcinoma (SCC), and basal cell carcinoma
(BCC) **Therefore, identifying skin cancer risk factors is
essential for the disease's prevention. Higher citrus intake
was linked to an elevated risk of melanoma, BCC, and SCC
in recent analyses from the Nurses' Health Study (NHS) and
Health Professionals Follow-up Study (HPFS), 2 significant
prospective cohort studies of men and women, respectively
3% Furocoumarins are primarily found in citrus fruits® %,
When exposed to UV light, numerous furocoumarin
congeners behave as phytoalexins, protecting against
microbial infection *. Furocoumarins are photoactive, may
intercalate  DNA, and can cause mutations. Several
experimental investigations have shown that furocoumarins
are phototoxic and photocarcinogenic *¢'. Additionally,
epidemiological studies have found that people with psoriasis
who had PUVA treatment, a furocoumarin that combines
UVA and oral psoralen, had a higher chance of developing
malignant melanoma, BCC, and SCC*®*,
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8. ALCOHOL

Numerous malignancies, including those of the breast,
prostate, and gastrointestinal (Gl) tract, have been related to
alcohol usage. Furthermore, drinking alcohol has been linked
to a higher chance of developing a serious sunburn®. Among
the various alcoholic beverages, it was shown that drinking
white wine and spirits was especially linked to an increased
risk. However, red wine and beer did not significantly
correlate with risk®>Significantly, drinking alcohol between 18
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and 22, particularly for women, was associated with risk.
There was a dose-response pattern in the association
between alcohol consumption and squamous cell carcinoma
(SCC), whereby more alcohol consumption was linked to a
higher risk®. Particularly, a correlation was found between
elevated risk of SCC and eating white wine more than five
times a week. Furthermore, despite considering the identical
levels of alcohol use, women seemed to be at a greater risk
than males®’.
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Recommend: 1-3 cups or more of coffee (or equivalent
caffeinated beverage) per day

Caffeinated Beverages
Examples: Coffee, Tea, Cola, Chocolate

Decrease risk of Basal Cell Carcinoma
Potentially decrease risk of Malignant Melanoma

Citrus Beverages
Examples: Orange Juice

1 or more drink per day may increase risk for Basal
Cell Carcinoma, Squamous Cell Carcinoma, or
Malignant Melanoma

Recommend: Reduce consumption of citrus drinks,
drink less than around 5 times per week

Alcoholic Beverages

Examples: Beer, White Wine, Red Wine, Liquor

1 or more drink per day of white wine may increase
risk for Basal Cell Carcinoma, Malignant Melanoma

The effect of liquor remains unclear

Recommend: Reduce consumption of alcoholic
beverages. If drinking alcohol, avoid white wine and
liquor, drink red wine or beer instead

Fig 4: Summary of recommendations regarding beverage consumption and risk of skin cancers®

9. CAFFEINE

In addition to being linked to a possible lower risk of
malignant melanoma (MM), caffeine-containing drinks such as
coffee, tea, and cola have also been linked to a lower risk of
basal cell carcinoma (BCC)*. Women who drank three or
more cups of coffee daily had a decreased risk of BCC than
those who drank less than one cup. While decaffeinated
beverages did not exhibit the same trend, there was a clear
correlation between the reduction of BCC risk and caffeine-
containing beverages (tea, cola, and chocolate). These results
imply that caffeine, rather than other drink ingredients, is
most likely responsible for the protective effect shown. The
study also found that other caffeinated beverages exhibited
comparable tendencies, indicating that caffeine's protective
effects were not limited to coffee’®. Furthermore, the
protective effect appeared to follow a dose-dependent
pattern, suggesting that larger caffeine dosages were linked to
increased protection. This suggests that caffeine is the active
component most likely in charge of the observed risk
decrease.

10. CONCLUSION

In conclusion, nicotine has a well-documented detrimental
effect on human health and is a major cause of global cancer,
heart disease, and lung disease fatalities. Furthermore, its
harmful impacts on the ecosystem are serious and cannot be
disregarded. Similar to the advent of industrialized food
processing, consuming ultra-processed foods (UPFs) poses
major health risks due to research connecting them to type 2
diabetes, hypertension, and overweight/obesity. The
worldwide health issue is being made worse by this trend of
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unhealthy food intake. A comparable set of risks to human
health and well-being are being presented by climate change.
The Earth's temperature has risen by more than 1°C due to
human activity, making skin cancer cases more prevalent
worldwide. It is crucial to combat climate change and keep
the increase in global temperature to 1.5°C by 2100, as
indicated by the IPCC, to prevent harmful effects on human
health and the ecosystem. Additionally, air pollution, which
results from several human activities, harms ecosystems and
human health. To protect public health and the environment,
it is imperative to combat air pollution, which poses a serious
hazard due to its existence. Alcohol use, especially when
excessive, has been associated with several cancers, and the
fact that it increases the chance of developing a significant
sunburn is worrisome. The link between some alcoholic
beverages and a higher risk of developing cancer emphasizes
the importance of increasing knowledge and careful drinking
practices,  particularly among young persons. A
comprehensive and multifaceted response is necessary in
light of these interrelated health and environmental issues. In
addition to addressing cigarette use, promoting better diets,
educating the public about climate change, and advocating for
cleaner air and responsible alcohol use, public health efforts
must also target these issues. We can work to build a more
wholesome and sustainable future for people and the earth
by acting jointly on these fronts.
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