
 

Rotavirus transmission influenced by
temperature, water movement
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Climate in the tropics has a larger influence on transmission of the
sometime deadly rotavirus than previously shown, University of
Michigan researchers have found.

Using sophisticated modeling, U-M School of Public Health researchers
showed communities that draw water from large, slow-moving or
stagnant sources in cooler seasons have more transmission of the virus
than those that access free-flowing water.

"Our research shows water can both disseminate rotavirus between
communities and amplify within-community transmission cycles," said
Alicia Kraay, research fellow in epidemiology at the U-M School of
Public Health and first author of a study appearing in Proceedings of the
National Academy of Sciences.

The researchers conducted their work in rural coastal Ecuador, along
three rivers that have different water flow rates, the Onzole, the Cayapas
and the Santiago.

While the association between temperature and the presence of rotavirus
in water was known prior to the team's systematic review and meta-
analysis, the extent of water-borne transmission was less clear.

"There are other transmission pathways that can be influenced by
seasonal changes," Kraay said. "For example, rotavirus can also be
transmitted through contact with contaminated surfaces and the amount
of time that rotavirus can survive on these surfaces depends on both
temperature and humidity.

"So, even though we knew incidence varied with temperature, we were
not sure waterborne transmission was part of the reason why. Our results
helped explain why we see these associations in the literature."
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Specifically, the meta-analysis showed a single-degree Celsius
temperature increase in stagnant water systems led to up to a 2.4-percent
decrease in incidence of the virus.

Rotavirus is a disease characterized by watery diarrhea, vomiting, fever
and abdominal pain. It is most common in infants and small children,
who can often lose their appetites and become dehydrated.

Diarrheal disease is the fifth-leading cause of death worldwide and third-
leading cause among children under 5, the researchers said. Studies have
shown that rotavirus is one of four pathogens responsible for most of the
severe diarrheal diseases. It has been thought of as a virus spread through
person-to-person contact, not one that is largely influenced by climate.
Yet, numerous studies have shown it is present in water.

"Our study provides mechanistic understanding of the potential role that
temperature plays in rotavirus waterborne transmission in the tropics and
has implications for climate change," said Joseph Eisenberg, senior
author of the study and chair of the School of Public Health's
Department of Epidemiology.

"These results emphasize the importance of wastewater treatment.
Currently, billions of people globally (largely in the tropics) are exposed
to polluted waters due to the lack of sufficiently treating wastewater."

There is a vaccine for the disease but it's not readily available to those in
many countries in the tropics.

"Our results also suggest that clean water alone will not be enough to
stop transmission because rotavirus can spread in other ways," Kraay
said. "One intervention that can impact all of these pathways is rotavirus
vaccination, which has been shown to be highly effective in a variety of
contexts."
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  More information: Alicia N. M. Kraay et al. Modeling
environmentally mediated rotavirus transmission: The role of
temperature and hydrologic factors, Proceedings of the National
Academy of Sciences (2018). DOI: 10.1073/pnas.1719579115
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