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ABSTRACT

In the 1990s, with the identification of hantavirus pulmonary syndrome (HPS) and the risk of occupational transmission,
conservative biosafety measures in handling rodents potentially infected with hantavirus have been established for
researchers in the field. Recently, with the advanced knowledge about the biology and etiology of HPS and based on
serological surveys for professionals who regularly handle rodents, it has been observed that the risk of contracting
the disease is exceedingly low. Groups of professionals in the field of zoology and ecology, among others, began to
question the need for an adaptation of conservative protective measures previously published. In this context, taking
into account some unintended negative and undesirable consequences during fieldwork with the overprescription of
preventative measures, in 2008, the American Society of Mammalogists provided revised guidelines for personnel
working with rodents potentially infected with viruses that cause HPS in humans, considering that the level of HPS
protection should be proportional to the level of risk exposure observed in many field activities.
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INTRODUCTION
After the first description of hantavirus
pulmonary syndrome (HPS) in 1993 in the United States,
the number of eco-epidemiological studies with animal
reservoirs, specifically, rodents, and the concern of
professionals who are exposed to these animals increased,
seeking greater knowledge and proper enforcement of
biosafety techniques, with the aim of reducing the risk
of occupational infection (Nichol et al. 1993, Mills et al.
1998, 2002).
The hantaviruses are zoonotic infections widely
distributed in the world; the etiologic agents are different
viral species belonging to the genus Hantavirus (family
Bunyaviridae), particularly harbored by rodents of the
families Cricetidae and Muridae. Recently, other groups of
small mammals were identified as reservoirs of different
hantaviruses, including shrews, moles, and even bats
(Klempa et al. 2013). Human infection by hantaviruses
can cause two clinical syndromes: hemorrhagic fever
with renal syndrome (HFRS) described in Eurasia and
Africa and HPS restricted to the American continent
(Gajdusek 1962, Hjelle et al. 1994).
The HPS is an emerging zoonosis with high
mortality, which has a case fatality rate ranging from 40%
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to 60% according to the area of incidence. Besides the
United States, the HPS has been identified in Argentina,
Chile, Brazil, Canada, Panama, Bolivia, Paraguay,
Uruguay, and most recently in Peru.
In Brazil, where the largest number of cases
has been registered, five genotypes of hantaviruses that
cause human disease have been identified: Juquitiba,
Araraquara, Anajatuba, Castelo dos Sonhos, and Laguna
Negra (Johnson et al. 1999, Suzuki et al. 2004, Rose et al.
2005, Travassos da Rosa et al. 2011, 2012).
The disease has been reported in the states of
Amazonas, Pará, Rondônia, Maranhão, Rio Grande do
Norte, Bahia, Minas Gerais, and São Paulo besides the
federal units in the South and Midwest regions (Brazilian
Ministry of Health 2013)
In the 1990s, considering the ability of hantavirus,
a virus classified as biosafety level 3, to be transmitted by
the respiratory route and the lack of specific therapeutic
and prevent measures, the scientific community
considered at risk was alerted about the importance of
the adoption of biosafety measures in handling rodents
potentially infected with hantavirus and the need for
a multidisciplinary team during the investigation of
an outbreak or a research activity with rodents. In this
context, based on clinical and epidemiological data
available, a set of guidelines regarding biosafety care was
formulated for professionals who would be exposed to
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rodents, especially for those who would carry out field
expeditions to capture and handle wild animals, as a
result of the efforts made to solve the occurrence of
several outbreaks of HPS (CDC 1994, Mills et al. 1995a,
1995b, 2002).
These initial guidelines were established with a
conservative target of protection, during a time when the
information on the HPS were just beginning to emerge
and based on the data available in the scientific literature.
Therefore, studies show that the risk of occupational
transmission of both hantaviruses that cause HFRS
and related HPS reinforced the need for conservative
biosafety measures aimed at reducing the occupational
risk of hantavirus infection (Childs et al. 1993, CDC 199,
Sewell 1995, Jay et al. 1996, Wong et al. 1998, Weber &
Rutala 2001, Shi et al. 2003).
With the advancement of knowledge of the
biology and etiology of HPS in the last two decades
and based on the results of new serological surveys
for professionals whose activities involve capture
and handling of wild rodents, it has been possible to
estimate that the risk of professionals, who handle
rodents regularly, contracting the disease is exceedingly
low (Zeitz et al. 1997, Fulhorst et al. 2007, Poeppl et al.
2012). However, reinforcing the concept of conservative
measures, Torres-Perez and colleagues demonstrated two
cases of Sin Nombre hantavirus infection in professionals
who had worked in the field and probably contracted the
infection by rodent bites (Perez-Torres et al. 2010).
In this scenario, despite the lack of consensus
on the adoption of conservative measures for biosafety,
new guidelines in the field will be considered, taking
into account the actual risks of infection and exposure of
professionals that perform field activities associated not
only with research outbreaks of zoonotic pathogens but
also with ecological, behavioral, and taxonomic research,
among others, that is not associated with disease-related
studies.
Therefore, from a greater knowledge of HPS, also
taking into account the high cost of personal protective
equipment (PPE), specifically motorized respirators
autonomous with positive pressure that operates
with mechanical filters of high efficiency, groups of
professionals, such as those in the field of zoology and
ecology, began to question the need for an adaptation of
conservative biosafety measures previously established.
With the overprescription of HPS preventative measures
during the fieldwork, some unintended negative and
undesirable consequences, including heat prostration
from extra layers of protective gear, especially in the
tropics; difficulty breathing when using negative pressure
respirators at high elevation; and snake bites, falling, and
other physical injuries due to restricted visibility when
using full-coverage face masks, have been argued by some
professionals that endorses the need for adjustments in
the level of protection established in the capture of wild
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animals (Hafner 2007, Kelt et al. 2010).
According to these considerations, in 2008,
the American Society of Mammalogists presented new
biosafety revised guidelines for handling wild rodents
potentially infected with hantavirus (updated guideline
for HPS) in response to the belief that the level of
protection against HPS should match the level of risk
exposure associated with the different field activities and
for focusing on researchers who work with rodent species
known to transmit hantaviruses that cause HPS (Kelt et
al. 2010).
Despite the lack of consensus among
professionals who handling rodents, due the possibility
of transfer of other viruses transmitted by these animals,
such as arenaviruses causing hemorrhagic fever (e.g.
Sabia virus in Brazil), it is strongly recommended
that field researchers who working with wild rodents
strictly follow the CDC guidelines previously stated; the
researcher should be protected by PPE according to the
activities of higher risk, such as necropsy and taxidermy
(Mills et al. 1995a, 1995b, 2002).
Therefore, the selection and definition of
protective equipment to be used by members of the field
team should take into consideration the location, staff,
and activities to be developed. For example, during the
capture of wild animals, where assembly, transportation,
and subsequent cleaning and disinfection of traps are
necessary, the use of thick rubber gloves; long-sleeved
shirts (light colored); thick trousers to prevent arthropod
bites and scratches; cap or hat to avoid sunstroke; and
comfortable shoes and leggings that protect against
potentially harmful animals like spiders, snakes, and
ticks is recommended. Additionally, because of the risk
of inhalation of potentially infectious excretions of the
animals during capture and transport of traps, the use
of respirators, such as full face, which protect the entire
face, allowing a better seal associated with a filter, is also
suggested (Torloni 2002).
One of the most hazardous phases of field activity
involves the manipulation of live rodents in the laboratory
field, which preferably should be handled in an open
environment. In this case, the appropriate respiratory
protection is a powered respirator with positive pressure
that operates with high-efficiency mechanical filters
(Figure). Air enters the filter unit (which is generally
attached to a waist belt operator) and is pumped to the top
of the head and subsequently distributed around the face
and neck. Respirators are used with a headgear, which
can be a cap or hood system being powered by batteries
(Mills et al. 1995a, Mills et al. 1995b, 2002). At this stage,
the use of disposable surgical gowns with open back or
overalls with front closure (zipper up to chin height) with
elastic wrists and ankles is also recommended.
Professionals that work with surveillance
activities during an outbreak situation, who need to
enter in dwellings that are enclosed and potentially
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contaminated with rodent excreta, should necessarily
use respiratory protection mask or respirator filters with
high-efficiency PFF3 and rubber gloves. At the end of the
work, gloves should be washed with disinfectant before
removal, and then, hands should also be washed with
soap and water.
Finally, although the risk of hantavirus
transmission to professionals who handle wild animals,
especially wild rodents, is considered very low, preventive
measures in all activities should be maintained,
considering the possibility of being contaminated by
other infectious agents by contact of infected excreta with
skin lesion or intact mucosa and transmission through
ingestion or arthropod bite (fleas, ticks, and mosquitoes).

Figure. Powered air-purifying respirator fitted with highefficiency particulate air (HEPA) filters (Gutemberg Brito/
IOC)
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