Revista Arbitrada Interdisciplinaria KOINONIA
Afio V. Vol V. N°09. Enero — Junio 2020
Hecho el depésito de Ley: FA2016000010
ISSN: 2542-3088
FUNDACION KOINONIA (F.K). Santa Ana de Coro. Venezuela.

Santiago Alexander Guaman-Rivera; Walter Efrain Castro-Guaman; Raul Lorenzo Gonzalez-Marcillo;

Angela Edith Guerrero-Pincay

http://dx.doi.org/10.35381/r.k.v5i9.625

Study of the Outbreaks of Bovine Rabies Occurrence in Orellana, Ecuador, period

2012-2018

Estudio de los brotes de rabia bovina en Orellana, Ecuador, periodo 2012-2018

Santiago Alexander Guaman-Rivera
santiagoalexander.guaman@e-campus.uab.cat
Universidad Autbnoma de Barcelona, Barcelona

Espafia
https://orcid.org/0000-0001-8699-0655

Walter Efrain Castro-Guaman
waltercastromvz@hotmail.com
Escuela Superior Politécnica de Chimborazo, Riobamba
Ecuador
https://orcid.org/0000-0003-1023-329X

Raul Lorenzo Gonzalez-Marcillo
r.gonzalez@espoch.edu.ec
Escuela Superior Politécnica de Chimborazo, Riobamba
Ecuador
https://orcid.org/0000-0002-4653-6076

Angela Edith Guerrero-Pincay
a.guerrero@espoch.edu.ec
Escuela Superior Politécnica de Chimborazo, Riobamba
Ecuador
https://orcid.org/0000-0002-1028-4428

Recibido: 1 de mayo de 2020
Revisado: 15 de mayo de 2020
Aprobado: 25 de mayo de 2020

Publicado: 1 de junio de 2020

559


http://dx.doi.org/10.35381/r.k.v5i9.625

Revista Arbitrada Interdisciplinaria KOINONIA
Afio V. Vol V. N°09. Enero — Junio 2020
Hecho el depésito de Ley: FA2016000010
ISSN: 2542-3088
FUNDACION KOINONIA (F.K). Santa Ana de Coro. Venezuela.

Santiago Alexander Guaman-Rivera; Walter Efrain Castro-Guaman; Raul Lorenzo Gonzalez-Marcillo;
Angela Edith Guerrero-Pincay

ABSTRACT

In Ecuador, a government institution is responsible to apply regulations for rabies official
animal control and reduce it to non-dangerous levels. However, in Orellana, no
documented bibliography serves as a resource to assess risk. An observational study of
the bovine rabies outbreaks occurrences was carried out from 2012 to 2018 period. With
the SAS statistical package, descriptive statistics were obtained; as well as interquartile
values of the cases presented for, later, building an endemic channel and showing
accumulated prevalence rate each year. The results indicated that a total of 44 cases
were presented during all period of study. Finally, we can tell that the frequency of the
disease did not show marked seasonality due to climatic factors.

Descriptors: Bovine rabies; zoonotic diseases; epidemics. (Words taken from the
multilingual Thesaurus AGROVOC)

RESUMEN

En el Ecuador, una institucién gubernamental se encarga de aplicar los reglamentos para
el control oficial de la rabia y de reducirla a niveles no peligrosos. Sin embargo, en
Orellana, no hay ninguna bibliografia documentada que sirva como recurso para evaluar
el riesgo. Se realizé un estudio de observacién de los brotes de rabia bovina ocurridos en
el periodo de 2012 a 2018. Con el paquete estadistico SAS se obtuvieron estadisticas
descriptivas, asi como valores intercuartiles de los casos presentados para luego
construir un canal endémico y mostrar la tasa de prevalencia acumulada para cada afio.
Los resultados indicaron que se presentaron un total de 44 casos de rabia durante todo
el periodo de estudio. Por ultimo, podemos decir que la frecuencia de la enfermedad no
mostré una marcada estacionalidad debido a factores climaticos.

Descriptores: Rabia bovina; zoonosis; epidemia. (Palabras tomadas del Tesauro
multilinguistico AGROVOC).

INTRODUCCION

Any disease or infection that is naturally transmissible from vertebrate animals to humans
and vice versa is classified as zoonoses (Calderon et al., 2018; Patel & Saxena, 2019).
Rabies is one of the most important zoonosis in the world with a high impact on public

health. It is an acute disease that affects the central nervous system, causing
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encephalomyelitis, with a case of fatality rate of nearly 100% (Rocha et al., 2017). It occurs
in two different epidemiological patterns: urban rabies with the domestic dog as the main
reservoir and transmitter, and sylvatic or rural rabies with different wildlife species acting
as reservoirs and/or transmitters (Heinemann et al., 2002). Furthermore, it belongs to RNA
viruses of the Rhabdoviridae family and the Lyssavirus genus. All mammals are
susceptible to rabies virus infection (King & Turner, 1993; Heinemann et al., 2002;
Rupprecht et al., 2002; Johnson et al., 2014 )

Since the introduction of domestic livestock into the new world, vampire-bat transmitted
rabies has been the primary disease problem in livestock (Lee et al., 2012). In cattle, it is
an acute disease, invariably fatal, transmitted through the saliva of the vampire bat D.
rotundus (Anderson et al., 2014; Mello et al., 2019). Hematphhagus bats are found only
in Latin America, comprising of three species: Desmodus rotundus, Diphylla eucaudata,
and Diaemus younguii (Braga et al., 2014). Moreover, Desmodus rotundus is a major
public health concern in subtropical and tropical areas of Latin America (Rupprecht et al.,
2002; Belotto et al., 2005). According to the World Health Organization (WHO, 2013), itis
also the most abundant hematophagous bat species and is responsible not only for
maintaining an antigenic variant of the rabies virus-specific for hematophagous bat
(AgV3), but also to transmit it to other bat species (including non- hematophagous) (Braga
et al., 2014).

Fatal cases of human rabies transmitted by hematophagous bats reached new heights in
Latin America in 2004 (46 cases) and 2005 (55 cases) (WHO, 2013). Most cases occurred
in the Amazon region of Brazil and Peru and some remote communities of Colombia
(Valderrama et al., 2006; Veloso et al., 2011). In Ecuador, there has been three important
sylvatic rabies breakouts in the last 15 years. The first one occurred in 1997 when eight
human deaths by rabies were confirmed in the Numbat-Kaime and Akunkuki communities,
located in Morona Santiago province. The second outbreak caused four deaths in 2005
in the Jatun Molino, Pastaza province. The last breakout of sylvatic rabies occurred in
2011 in Morona Santiago, which is within Wampuik, Tarimiat, and Tsurik Nuevo
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communities resulting in 11 deaths, including 9 children under the age of 15 (Ortiz-Prado
et al., 2015). In this case, the transmission was alluded to vampire bats (D. rotundus).
Those mentioned with those cases shared the same conditioning factors, which we divide
into two interrelated groups: biological and nonbiological (WHO, 2013). Biological include
the presence of vampire bats, the existence of adequate shelter for them, the availability
of food sources, and the presence of rabies virus in the area. On the other hand, no
biological factors include the type of human productive process and changing patterns in
such activities, working and living conditions, access to rabies prophylaxis, and measures
being implemented to control bat populations.

Specifically, based on the agreement with the constitution in Ecuador, the article 2 statute
of animal health and obligatory character involves the battle against infectious-contagious
diseases, endo-ectoparasitic cattle, and fowl (National Assembly of Ecuador, 2017). This
legal basis was established as one of the plans of control and prevention of bovine rabies,
whose axes are; epidemiological surveillance and diagnosis, vaccination, vector control,
and authorized sanitary sensors.

The study of an outbreak of diseases during middle term allows us to know the presence
of a certain disease on a population at a given time. Additionally, one of its advantages is
low cost and it provides information on the prevalence (Bellido, 2016). Also, the sample
used is based on the event of interest, and it investigates the past and the presence of a
specific exhibition (Cerda et al., 2013).

The aim of this work is tried to explain the occurrence and behaviour of the outbreaks
bovine rabies happened during the years 2012 to 2018 in this Amazon region specifically

in Orellana.
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MATERIALS AND METHODS

Study Location

The province of Orellana, located in the north of the Ecuadorian Amazon, it is distributed
in four cantons (districts); Francisco de Orellana, Loreto, Joya de los Sachas, and
Aguarico (San Sebastian at al., 2007). It covers an area of approximately 21.703 km2 and
is located 300 m above sea level (GADPO, 2015). The climate of the region is
characterized with humid tropical rainforest with an average rainfall of 2942 mm and an
average temperature of 27.9 ° C (Inzunza, 2007; INAMHI, 2016). In addition, it maintains
a relative humidity that is almost constant i.e., 80% year-round (San Sebastian et al.,
2007).

Productive Characteristic of the study location

Based on the last population and housing census conducted in 2010, 136.396 people was
estimated in Orellana; 64.266 are women and 72.130 correspond to men (INEC, 2010).
According to (Rios et al., 2016), there are 623.825 hectares of which the agriculture sector
covers 39.86% distributed as follows: 31% permanent crops, 15% and 48% cultivated
pastures, and 6% natural pastures (Marcillo, 2018). These dynamics of land use in
Ecuadorian amazon is derived from the convergence of different types of livestock
systems, being decisive for the use of land under different levels of technology. In 2012,
based on information (GADPO, 2015), there was a bovine population of 35.942 animals.
However, in the 2015-2019 land planning and development plan, for the year 2013,
describes the existence of 44.567 cattle. For 2016, the (MAGAP, 2019), reports 38.398

cattle.

Data collection and Analysis

For this study, a database was prepared with the information obtained from the (WHO,
2013; WAHIS, 2019), of cases reported for suspected neurological disease, which
corresponds to rabies. Thus, it was confirmed by laboratory analysis by state official
zoosanitary control agencies of Ecuador during the 2012-2018 period. Once the
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information was purified, the events related to the bovine species were worked on. This is
due to their importance within the complex existing livestock system as the main economic
activity of the population.

Besides, damage caused by vampire rabies transmitted by bats to livestock have
economic consequences for cattle producer and communities in this region (e.g.,
damaged hides, weight loss, decreased milk production, death). Humans (post-exposure
prophylaxis, death) also has economic consequences for the cattle producer and the

communities of this region.

Statistical Analysis

Data were entered using Excel 2013 and transferred to the statistical package (SAS 9.4;
SAS Inst. Inc., Cary, NC), sorted by month and year, using the descriptive statistics and
interquartile values of the cases of rabies presented using dynamic tables. To evaluate
the behaviour of rabies in the studied region, the endemic channel was prepared from the
monthly frequencies of cases that occurred during 2012-2018. This endemic channel was
based on the method of the median and quartiles with raw numbers (Bortman,2007;
Barcenas-reyes et al., 2015). In addition to the data of the bovine population per year plus
the events notified and published in the (WAHIS, 2019; WHO, 2013), the prevalence was
obtained. Thus, the results were presented in tables whose multiplication factor was 1010
depending on the number of animals considered in the calculations.

RESULTS AND DISCUSSION

The disorders of the nervous system in cattle include a group of economically important
diseases that present viral, bacterial, toxic, circulatory, metabolic, congenital, and
neoplastic causes (Terra et al., 2018). Research in the field indicates that rabies virus
behavior in vampire populations is similar to that of other infectious agents in other hosts
(Lord et al., 1977). Bovine rabies in America Latina is commonly called derriengue, a
Spanish word for a fatal paralytic disease (Johnson et al., 2014). The disease has an
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endemic occurrence in the Ecuadorian Amazon, which affects this species most
especially (Hidalgo, 2013; Castro et al., 2017). The results obtained from the 2012-2018
data review are shown in Table 1. A total of 44 outbreaks were notified and confirmed by
a laboratory (OIE, 2019), by official zoosanitary entities of Ecuador (WHO, 2013). In 2012,
the prevalence expressed as a percentage for 10000 cattle was higher (6.4%/10000
animals). For the remaining years, they were not homogeneous throughout the study time.
Thus, the cases are presented mainly in areas of high tree density such as forest.

Year Outbreaks  Animal Population  Prevalence, %
2012 23 35942 6.4
2013 11 35942 3.1
2014 4 35942 1.1
2015 1 49532 0.2
2016 0 49532 0.0
2017 0 56604 0.0
2018 5 56604 0.9

Table 1. Prevalence of bovine rabies cases expressed as a percentage per 10000 cattle

This decrease in the cases reported could be explained in some way to officially control
programs that included raising awareness among producers, training curriculum on the
disease, and notifying outbreaks due to suspicion of neurological disease by key actors
(farmers, vaccinators, students, civil society in general). This thereby facilitates the
attention and subsequent confirmation and reporting of the presence of the disease, which
requires additional studies to explain this behavior. However, due to social, economic and

environmental characteristics of the region, many farmers, since most outbreaks are
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reported in very distant farms with difficult access roads, fail to highlight the suspicion of
neurological diseases in their animals, verbal communication (undocumented). Thus, this
is evidenced in the years 2013-2018 by a downward trend in the report of outbreaks due
to suspicion of rabies, without ruling out that these, control actions could have helped
reduce the outbreaks. Therefore, the epidemiology of rabies deserves increasing attention
from government institutions and researchers, which seek to introduce strategies that
limited the spread of bovine rabies among wild animals. It also eliminate the virus in these
reservoirs, species by species, by establishing coordinated epidemiological non-
governmental, private, and civil society that includes notification procedures, attention,
laboratory diagnosis (antigenic and genetic), as well as the realization of integrated
studies of catches, ecology, and genetics for the knowledge of the dynamics of rabies in
the wild (Fahl et al., 2015).

This is so important because, like the study of (Mufioz, 1990; Korpershoek et al., 2016),
our study is based on the information of the outbreaks presented. We also related their
occurrence to two conditioning factors: Biological and non-biological. Biological factors
include the presence of vampire bats, the existence of adequate shelter for them (Lord et
al., 1977), the availability of food sources, and the presence of rabies virus in the area.
Nonbiological factors include the type of human productive process and changing patterns
in such activities, working and living conditions, access to rabies prophylaxis, and
measures being implemented to control bat populations (Contreras, 2017). Biological
factors are among the conditions necessary for maintaining the chain of transmission in
the wildlife cycle of bat-transmitted rabies. These factors constitute elemental rabies foci.
Here, once humans’ dwell in the focus area, structural changes triggered by nonbiological
or social factors make the diseases emerge.

According to the interquartile levels established from the treated and reported outbreaks
(between 0 and 3.5 cases) Figure 1, they were classified as insignificant risk (first quatrtile).
In addition, those who presented one case, as low risk (second quatrtile), coincided with
the median i.e., those who presented 1 to 2 cases. For the medium risk (third quartile),
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those who had more than 3 cases, being on average 1 case according to the interquartile
analysis, performed for each month for the period 2012-2018.

The dynamics of presentation throughout the entire study period could be assumed due
to annual climatic variations that affect the vector in contrast (Johnson et al., 2014,
Seetahal et al., 2019) vampire bats feed preferentially on the blood of cattle that are
generally larger than native wildlife prey species. In addition, they are more abundant and
tend to remain in the same place for prolonged periods. Once a colony of vampire bats

has located a herd of animals, they can return to the same place the following nights.

-
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Figure 1. Number of annual bovine rabies outbreaks in Orellana, 2012 to 2018

Unlike the study of (Brito-Hoyos et al., 2013), rabies outbreaks in the province of Orellana
occurred throughout the year, without showing seasonality or relationship with the rainfall
regime. Figure 2 shows that the vector remains active because it does not hibernate or
migrate (Delpietro & Russo, 1996;Juarez Castillo, 2012; Ripperger et al., 2018). However,
something curious is that according to historical data on the climate of region, March and
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April are the months with more rain (229 mm; 27.5°C). It is the period there is more
notifications of the disease. However, in July (77 mm; 26°C), no events are reported, and
this may be due to the slow population recovery in the vampire colony. This is also due to
the low reproduction rate 5 months of gestation (the vampire has one baby per year) and
the high youth mortality rate (Hernandez et al., 2002). The habitat, which in turn is
developed, does not provide comfortable conditions. Our work also suggests that the
evolution of rabies, according to the data with which it is available, and its distribution
within forested ecosystems in which agricultural activities are gaining ground helps in
determining the location vectors of these sources of feeding. Therefore, it is important to
control all biological variables that could be included in a deeper study, which allows us

to clarify the situation in the area of the equator.

outbreaks

Figure 2. Endemic channels of outbreaks of bovine rabies in Orellana 2012-2018 period
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CONCLUSIONS

Finally, we can mention two basic questions. First, the decrease and reporting of
notifications of health events related to suspected bovine rabies is due to actions of control
and application of rigorous immunization protocols, or conjectural characteristics linked to
social, environmental, political, and economic factors. Therefore, this first approach
allowed us to obtain in a certain way a current photograph of the disease status based on
information reported during this period. It also helps us identify, suggest, and propose the
articulation of state and non-governmental organizations establishing responsibilities,
commitments, and agreements to address the problem of zoonotic and economic

repercussions on the population linked to livestock activities.
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