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Preserve, prepare, and prevent: environmental actions
against pandemics in the COVID-19 era

The COVID-19 pandemic has reached 188 countries and territories around the
world, after seven months since its appearance in December 2019 in Wuhan, China.
As reported by the Johns Hopkins University [1], at the time of writing, the disease
has affected almost 17 million people, and caused more than 660,000 deaths, induc-
ing crises for many health systems and huge economic losses. Grave concerns exist
as the pandemic spreads to densely populated regions across the sub-continents,
Africa, and South America, and especially to countries where social distancing is
impracticable, health systems are under-resourced to offer care for thousands of
cases, and intensive care respiratory support for severe cases.

The main attention to this disease has focused on clinical and epidemiological
aspects, and research on therapies and vaccines. A holistic health response is required,
one that applies a population health lens and incorporates prevention. Understand-
ing the preconditions for pandemics is now an even more urgent task. Around 70%
of Emerging Infectious Diseases (EIDs), and almost all recent pandemics, originate
in animals (most in wildlife) [2]. Infectious zoonotic diseases typically emerge as a
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result of complex interactions between humans and their natural environment, nota-
bly wild or domestic animals, or both, and the environments we all share.

In fact, in the last 17 years, three new coronavirus diseases have emerged from
close contact with wild animals and have spread among humans causing deadly
diseases. Severe Acute Respiratory Syndrome (SARS-CoV), one of these lethal
zoonotic pathogens was first identified in Southern China (Guangdong province)
in November 2002, where host to human transmission occurred in a wet food mar-
ket (that sells perishable foods, among whom sometimes living animals) [3]. At the
end of the epidemic in 2003, China had reported > 8,000 cases of the disease and
774 deaths, with a case-fatality rate of 7% [4]. The next coronavirus to generate a
global public health crisis was the Middle East Respiratory Syndrome (MERS-CoV)
that emerged in Saudi Arabia in 2012 among people working closely with camels.
Although this virus was not found highly contagious, yet had a high case-fatality
rate, and no available vaccine. By 2019, a total of 2468 laboratory-confirmed cases
of MERS with 851 deaths (34.5% mortality) had been reported to WHO [5].

The first known cases of COVID-19 occurred in late 2019. Local health authori-
ties and a further clinical and epidemiological investigation traced direct exposure to
the Wuhan wet food market for 66% of patients hospitalized initially [6], then soon
after came evidence of person-to-person transmission via respiratory droplets. Dur-
ing the second meeting of the International Health Regulations (2005) Emergency
Committee regarding the outbreak of novel coronavirus (2019-nCoV), held on 30
January 2020, the COVID-19 pandemic was underway. At that meeting, Chinees
authorities reported over 7700 confirmed cases, over 12,000 suspected cases and
170 deaths, and the disease had spread to 18 countries with 83 confirmed cases out-
side China. Based on these statistics, the WHO declared the COVID-19 a Public
Health Emergency of International Concern (PHEIC) [7].

Responses to this latest pandemic have drawn widespread criticism of China, the
WHO, and many national governments. We chose not to add our voices to that cho-
rus, but instead affirm calls for a wiser approach to learning the lessons from the two
prior epidemics [4], and this third, COVID-19 [8]. All three coronaviruses emerged
via zoonotic transmission. SARS-Cov-19 is a new strain of coronavirus not previ-
ously identified in humans, but now established, it is likely to persist.

The full ramifications of COVID-19 are yet to fully unfold. Apart from the tragic
direct human toll of the COVID-19 coronavirus epidemic, economic cost estimates
range from $3.3 trillion to $82 trillion [9]. The World Bank envisions a 5.2 percent
contraction in Global GDP in 2020—the deepest global recession in eight decades,
and the first since 1870 to be triggered solely by a pandemic [10]. Economic disrup-
tions will not be evenly spread exacerbating global inequities. COVID-19 is also
unleashing other pernicious pathways of widespread health harm. This pandemic
arrived amidst a landscape of other problems, several global regions are in conflict,
and climate change threatens further food insecurity. Social distancing enforcement
and interruptions to global trade have left world food aid programs short of sup-
plies and volunteers. Interruptions to food systems are driving a double burden of
malnutrition.

In early April 2020, the World Food Program warned the world is on the brink of
a hunger pandemic, suggesting a real possibility of COVID-19 pushing an additional
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130 million people to starvation by the end of 2020, bringing the global total of peo-
ple facing immanent starvation to 265 million [11].

Reducing the spread of this highly contagious virus forced nations to launch
unprecedented campaigns to eradicate the virus by mandating social distancing and
by closing sectors of the economy where close human contact was unavoidable.
Instructing people to stay at home meant voluntarily shutting down the economy.
Diverging views on whether to prioritize human health or the economy resulted in
debate, social media storms, pushback, political division, and considerable variation
in intra-national enthusiasm to implement full lockdown. Meanwhile, ongoing ideo-
logical debates created an echo chamber of myths and misinformation, labeled an
‘Infodemic” by the WHO [12]. Countries reluctant to heed expert health advice are
enduring high case rates and deaths.

The global shutdown is triggering an economic recession with deep and long-
term consequences. High-resource nations are evidently not immune, and the link
between poverty and poor health is well established [13]. Previous recessions in the
United Kingdom (UK) indicated that a 1% fall in employment is associated with a
2% increase in prevalence of chronic illness [14, 15].

Failing to consider the possibility of new global pandemic events rendered the
world ill-prepared to deal with complex and diverse challenges posed. Learning
the lessons of the past, recognizing the health risks of allowing poor management
of human—environment interactions, and heeding the warnings of the potential for
additional novel diseases combining high contagion and high virulence could have
produced more timely and more effective global health responses. A wiser response
could have averted much of the human misery generated by COVID-19. With the
emergency still enveloping the world, most attention has been paid to health systems
as a way forward. We adopt a public health approach and propose examination of
interactions between humans and the environment as a fundamental driver of the
present and preventing future pandemics. We recommend greater focus on environ-
mental actions to prevent and mitigate them.

Preservation: limit conditions for pandemic threats

The association between Emerging Infectious Diseases (EIDs) and environmental
destruction is widely recognized: deforestation destroys natural habitats, increases
the density of remaining wild animal populations, increases their movements to look
for food accompanied by the probability of human contact—all induce stress that
impairs immune systems and increases viral shedding [16]. Moreover, hunting and
capture of wild animals for human consumption purposes (such as for food, medi-
cines, dress) expose the animals to even higher stress. And the crowded conditions
in food markets create opportunities for direct human and domestic animal contacts
with wild animals and their excreta.

Rapid growth of the world population, and increasing demands for food, are pow-
erful drivers of environmental destruction. This combination has accelerated evo-
lution of pathogenic zoonoses and increased the probability of humans interacting
with wild animals and spreading disease [17].
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Environment preservation is urgent for many reasons: conservation of biodiver-
sity, the fight against climate change, reduction of air, water and food pollution,
and improvement of human health and quality of life [18]. Unfortunately, political
leaders often postponed these aims to preference economic exigence. The resultant
failure to recognize the health and economic value of ecosystem services threatens
provision of the necessities of human health, such as clean air, clean food, and clean
water. The COVID-19 pandemic has shown dramatically that an event caused by a
human—environment perturbation can destroy the fragile equilibrium of human soci-
eties and their economies.

Main message: The ‘one health’ and ‘global health’ approaches should become
priorities in governance to quell pandemics, putting in first place PRESERVATION
of the natural environment.

Preparedness: implement environmental actions

Environmental spread of microbial pathogens is well established. Similarly, an abun-
dance of evidence demonstrates the efficacy of appropriate interventions for limit-
ing disease. Water may be associated with infectious diseases for several reasons: as
vehicle for infections by ingestion, contact, or inhalation, as habitat for intermediate
hosts or vectors—or in a protective role, as an essential resource for hygiene. The
6th Sustainable Development Goal “Clean Water and Sanitation” has not yet been
reached everywhere. According to the United Nations report 2019, “billions of peo-
ple still lack safe water, sanitation and handwashing facilities” [18]. Moreover, water
scarcity caused by climatic changes imposes water reuse—after treatments validated
to eliminate pathogens [19].

The need for water to be free of microbiological contamination is only part of
safety, as water must also be free from chemical contamination. An excess of dis-
infectants and their improper use generates pollution and human exposure to other
toxic hazards. Therefore, there is an urgent need to develop and validate efficient
methods of sewage treatment and water disinfection, limiting the use of chemicals,
and applying them according to a rigorous risk—benefit analysis.

SARS-CoV-2 is eliminated in feces by 20-50% of infected people and its RNA
has been found in sewage in disparate parts of the world (USA, Netherland, Aus-
tralia, France). We do not know if the SARS-CoV-2 can be transmitted by water
[20]. Nevertheless, efficient treatment and implementation of Water Safety Plans can
ensure water safety for a variety of uses as reported by national and international
agencies [21]. Thus, implementation and enforcement of efficient systems and strat-
egies for water treatment are essential preparation for the present and future threats.

Some descriptive epidemiological studies have found correlation between COVID-
19 incidence, lethality, and air pollution [22]. Aside from the (highly questionable)
hypothesis about long distance transport of pathogens with air particulates, the main
role of the air pollution seems related to impairment of airway defences to viruses
[23]. Enforcement of regulations against air pollution is essential to prevent respira-
tory morbidity. Moreover, the most plausible airborne transmission of COVID-19

e



552 The Federation’s Pages

occurs indoors or, if outdoors, in close proximity to the source. Air treatments in built
environments may represent a risk factor or, the opposite, a protective preventive
mechanism, depending on the efficacy via proper design and management [24].

On the other hand, COVID-19 caused a temporary reduction in air and water
pollution: while lockdown stopped many economic activities, it also could improve
water and air quality. At the same time, massive use of disposable gloves and masks
and hand disinfectants caused an immense surge in medical wastes, not always prop-
erly disposed [25]. For preparedness against pandemics, all urban and medical waste
collection and treatment should be efficiently managed.

Main message: Development and implementation of technologies, structures, and
regulations to limit environmental pollution will be very important for PREPAR-
EDNESS to control future epidemics.

Prevention: knowing and controlling environmental pathways

Preventing the spread of an infectious disease in a population necessitates under-
standing transmission pathways. When a novel pathogen appears, initial interest
focuses on diagnosis and therapy, then on developing and testing a suitable vaccine.
But, as we saw in the response to the SARS-CoV-2, the first line of the defence
against the diseases is the prevention of initial transmission into the human popula-
tion, that generally involves the environment.

Once a disease is established in populations, along with person-to-person spread,
quarantine measures of social distancing and contact tracing come to the fore as pri-
mary means of restricting further transmission. Although close contacts are predominant
means of transmission for respiratory viruses, their airborne spread requires attention. Its
probability varies, depending on the source of infective aerosol (respiratory or fecal), on
the pathogen’s survival in the environment, and on environmental conditions [26, 27].

For COVID-19, the possibility of spreading by aerosol, in addition to direct
spread through large droplets (> 5u) and close contacts, is a risk in indoor environ-
ments including homes, restaurants, vehicles, nursing residences, temples, among
others. The advice of distancing by 1 m was probably insufficient to prevent trans-
mission for someone without any protective equipment [26]. And there is possible
occupational exposure in settings other than healthcare facilities, for example, in
wastewater treatment plants and waste processing facilities.

Even if science shows us that water and food are minimally involved in the
COVID-19 pandemic, these means and risks transmission should be thoroughly
investigated for every emerging infection.

Main message: In most cases, the possible ways of infection are known by anal-
ogy with similar diseases, even if every new pathogen is characterized by unique
peculiarities. It is advisable to apply the precautionary principle, without waiting for
epidemiological evidence. Remember that PREVENTION is the priority, even if
timely actions could limit the possibility of evidencing their added value in compari-
son with no action.
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Conclusion

EIDs such as Ebola, influenza, SARS, MERS, and, most recently, COVID-19 can
erupt, creating global pandemics with massive mortality and morbidity. Disruptions
to trade and travel bring devastating and long-lasting economic impacts. The seem-
ingly opposing forces of economic development and public health need to be recon-
ciled, they are not in opposition, rather reinforcing. Over and above the devastating
human toll of pandemics, COVID-19 provides further evidence that healthy envi-
ronments and healthy people are critical to healthy economies. Disruption to one
domain escalates catastrophic repercussions in others.

Potential for new infectious diseases is ever present, not remote; we ignore them
to our peril. The main challenge is to be ahead of epidemics at every step ahead of
emergence, transmission, and spread. The human—environment interface must never
be underestimated in its capacity to enrich or harm human health. Environmental
actions are essential in fighting pandemic; an effective strategy includes keywords
with the same prefix: PREservation, PREparedness, and PREvention.

We should share and implement this strategy worldwide, focusing also on actions
involving health systems and society.
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