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Editorial

Connecting the dots – Anthropogenic pollutants, emergence of pathogens, antibiotic resistance,
and emergency preparedness from an ecological perspective

There is an old say “The solution to pollution is dilution” and was
extensively exercised in the past by the industries who used to dis-
charge toxic wastes into the river streams or other water bodies. It is
still the practice in developed countries with some recommendation
concerning environmental health, but in most underdeveloped and
developing countries the environmental laws are not always followed
strictly. The impact of the pollution is often considered local and forget
the bigger picture, the ultimate impact on Mother Nature.

A group of 8 senior scientists, 15 PhD or post-doc students and 11
professionals met to discuss new frontiers of research in the field of
water and health in 10th International Water and Health Seminar that
held from June 25th to June 27th, 2018 in Cannes, France. A modified
Nominal Group Technique was used for the first time in this seminar to
identify medium- and long-term research priorities in water and health
(Setty et al., 2019). Priorities were given to identify the factors that
changing the research needs and possibilities leading to the identifi-
cation of problems/questions within different research themes. This
special issue of the International Journal of Hygiene and Environmental
Health has been prepared to share the concerns and questions discussed
in the meeting.

The objectives of this seminar are to:

• create a safe environment for sharing ideas between young and in-
ternationally recognized scientists

• have cross-disciplinary dialogues to find knowledge gap in water
and health research

• exchange knowledge between academics and the water industries

PhD students and postdoctoral researchers presented their research
on antibiotic resistance, emerging pollutants and pathogens, climate
change and associated human health effects, rapid and onsite diagnosis
methods, community engagement in research and in emergency pre-
paredness. The senior academics and industry professionals tried to
identify the deficiency in current practices and water safety regulations.

As scientists, it is our duty and responsibility to identify problems,
seeking for solution and disseminating knowledge. Event like this one
represents a remarkable example of what scientists should do. An in-
depth discussion on the research priorities in the Water and Health area
indicated water reuse, holistic risk assessment and sanitation among the
topics for imminent investigation (inter alia Ferrero et al., 2019; Wolf
et al., 2019).

One the specific topic addressed in the seminar is the emergence of
antimicrobial resistant pathogens, which represents a serious threat to
public health. The World Health Organization (WHO) emphasized on
the need for action by the government and private sectors to work

fighting against this problem (Aidara-Kane et al., 2018; Padiyara et al.,
2018). The resistance to antimicrobials develops naturally over time
but the uncontrolled use of antibiotics and other antimicrobials (as a
food additive in poultry, cattle industries and fish farming) is accel-
erating the process and improper management of waste (human and
animal) may cause the surface and ground water contaminated with
these pathogens. The constant environmental pressure due to the pre-
sence of antimicrobials may also increase the fitness of these pathogens
and may not respond to the existing water treatment process. In addi-
tion, the climate changes and increase demand for water emphasize on
the sustainable water reuse policy. Use of storm water and treated
wastewater locally more as a standalone unit may also save energy and
provide the possibility to confine any contamination rather than using a
centralized system. Moreover, the current water treatment practices
only aim to remove the enteric bacterial, viral and protozoan pathogens
and do not concern about the free-living-amoebae that could support
the growth of opportunistic water based respiratory pathogens like
Legionella, nontuberculous-mycobacteria in treated water systems, the
main disease burden in the developed countries (Lu et al., 2015;
McClung et al., 2017). Knowledge on the anthropogenic pollutant and
their affect in shifting the natural microbial community composition
would help to understand ecological changes and may help to develop
strategies and policies to protect the source water as well as public
health (Ashbolt, 2015).

Emergency preparedness helps to recover from the aftermath of a
natural disaster. Certain water-borne disease outbreaks are very
common after a natural disaster, like the cholera outbreaks in Haiti
(Frerichs, 2016; Von Seidlein and Deen, 2018) and Nepal (Nelson et al.,
2015) after the earthquakes and the increased bacteria diseases espe-
cially leptospirosis in Puerto Rico after the Hurricane, Maria (Oda et al.,
2018). Onsite and rapid diagnosis method and engaging community
may accelerate the case reporting and prevent transmission of the dis-
eases or reduce the overall recovery time and health cost. Under-
standing the local infrastructure, location of the possible contamination
sources and empowering local community (knowledge translation and
dissemination) should be given priority in developing an emergency
preparedness protocol.

Another important problem in the water world is the contamination
from the so-called “emerging contaminants” such as pharmaceuticals,
hormonal drugs and cosmetic products. Pollution from these com-
pounds in surface- and ground-waters is recognized as an environ-
mental issue in many countries, arousing the attention from both the
public and scientific communities (Petrie et al., 2015). Increasing
amount of these contaminants have been found in water bodies all over
the world (Appa et al., 2018; Barbosa et al., 2018; Palli et al., 2017b). In
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this context, main challenges for water scientists are: i) the develop-
ment of new analytical methods for their detections and quantifications
that are faster, have lower limit of detection and require smaller volume
of samples (Dugheri et al., 2018); ii) the study for implementing of
existing methods at full scale to removal the contaminants from water
such as adsorption on activated carbon, filtration with membrane and
advanced oxidation processes (Rodriguez-Narvaez et al., 2017) and iii)
the development of novel technologies such as fungal treatment (Palli
et al., 2017a), adsorption on biochar (Li et al., 2019), or solar advanced
oxidation processes (Oller et al., 2014).

It is time to think water smartly. There could be some short-term
benefit of the current water policies, but to protect the water resources
and the lives on earth, research should be priorities to understand the
water ecosystem. In addition to invest in finding water on Moon or
Mars, we should also invest to protect the precious resources we have
on this blue planet by keeping it blue.
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