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Rabies is a major viral anthropozoonosis of public health significance. The animals play a crucial role in
maintenance and circulation of the rabies virus. Determining the occurrence of rabies in animals was implicated as a
fundamental step to guide prevention and control efforts. The study involved cross sectional study by retrieval
previously recorded cases between September 2009 and January 2012, Ethiopia. Suspected animal rabies cases were
quarantined for 10 days observation period and brain samples were tested for confirmation using direct fluorescent
antibody test. The statistical analysis was performed using SPSS program and Chi-square and analysis of variance
(ANOVA) was used to assess the significance difference. Domestic and wild animals were associated with human
exposure and death cases. However, dogs were the culprit for the highest human fatal (97%) and human exposure
cases (89.5%). Only 2% of human deaths were associated with cats and wild animals. Higher rabies positivity was
noted in owned dogs 138 (74.2%) than ownerless ones 49 (25.8%). The difference was statistically significant
(p=0.0001). Further, all positive cases in cats were apparent in those believed to be owned. Majority of positive
results associated with dogs were aged above 12 months 70 (81.4%), 10 (11.6%) were from the age between 6 and
12 months followed by 3 to 6 months 6 (7%). Positive cases in cats were more common among those aged above 12
months (60%) followed by 6 to 12 (20%) and 3 to 6 months (20%) of age. Of the animals with positive results, 4
(1.6%) were vaccinated against rabies. Overall, majority of the dogs had no vaccination history 247 (96.1%), only 10
(3.9%) were found to have been vaccinated. On contrary, none of the cats were vaccinated against rabies. The
number of submitted samples had a direct correlation with the number of positive results (p<0.05), however, no
season variation was encountered. Five sub-cities that border with another region showed a significantly higher
occurrence (p<0.05) of exposure and confirmed cases and post exposure prophylaxis. Thus, integrated
implementation of compulsory animal management, immunization and creation of awareness is highly imperative.
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INTRODUCTION
Rabies is a highly fatal zoonosis, which affects humans as well as a wide variety of animals (Pal, 2007), and is
reported from many countries including Ethiopia (Pal, 1991 and Deressa et al., 2011). The disease is caused by a virus of
the genus Lyssavirus of the family Rhabdoviridae (Pal et al., 2013). The disease is mainly transmitted from rabid animals
to humans through close contact with infected saliva via bite or scratch and invariably results in death (Pal et al., 2013).
Despite the preventable nature of the disease and existence of effective and economical control strategies (Lembo et al.,
2010), rabies remains as one of the major public health problem resulting in an estimated loss of approximately 60000
lives worldwide each year which almost all of the cases belong to Africa and Asia (Pal et al., 2013; WHO, 2013 and
Hampson et al., 2015).
Ethiopia was among the high burdened country where 10,000 people per annum were estimated to have died
(Fekadu, 1997). In world rabies survey report, it was found the second leading country. In 2012, over 1400 deaths were
estimated to occur due to rabies annually (Ali, 2012). A very recent global burden estimate showed over 2700 annual
human lives are lost in the country (Hampson et al., 2015). Domestic and wild animals can potentially transmit the
disease to humans mainly through biting (Pal, 1991). However, dog mediated rabies is known to account for over 90% of
human exposure and death cases in Ethiopia and elsewhere (WHO, 2005; Ali, 2012 and WHO, 2013). Next to canine,
feline species appears to be the second most affected animal in Ethiopia (Yemer et al., 2002; Deressa et al., 2010 and Ali
et al., 2012). In some case, incidence of rabies in cats can exceed as compared to dogs. Further, the tendency of victims
to visit health centers during a cat related incident is much lower than a dog inflicted incidents (Eidson and Bingman,
2010) making the animal vulnerable and a potential source of rabies to humans along with dogs. Meanwhile, rabies
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affects domestic animals and endangered animals like the Ethiopia Wolf (Deressa et al., 2016). Overall, rabies is a public
health, animal health and livelihood concern in Ethiopia.
The general prevention of human exposure to rabies relies on taking Post Exposure Prophylaxis (PEP). Globally,
close to 15 million people receive PEP annually which is considered as costly and not accessible for developing
countries like Ethiopia (WHO, 2013 and Hampson et al., 2015). Whereas dog population management and dog mass
vaccination are the shown be cost effective measures in rabies prevention and control (Escobar, 1988). In Africa,
majority (98%) of dogs is believed to be owned and feasible strategies for successful mass dog vaccination were
recommended (Jibat et al., 2015). However, the impetus towards the implementation of these strategies is highly
hampered due to socio-economic and political factors in developing countries (WHO, 2005). Lack of information on the
extent of the burden and risk factors significantly led to rabies being overlooked and thus, reduced collaboration
including financing for implementation of successful intervention strategies such as mass dog vaccination (Hampson et
al., 2015). In this regard, assessing the burden and risk factors and giving special emphasis to animals in diseases is
imperative to act as a guide to cost effective intervention.
MATERIALS AND METHODS
The study was conducted in Addis Ababa city administration, the capital of the federal democratic republic of
Ethiopia from October 2012 to March 2013. The city covers an area of 530.14 km2and is subdivided into 10 sub-cites.
Addis Ababa lies at an altitude of 2,500 meters above sea level, located between 9.03° North 38.74° east, latitude and
longitude, respectively. All 10 sub cities under Addis Ababa city administration were included. The study population
was animals residing in and around Addis Ababa and specifically those reported during the study period to the Ethiopian
Public Health Institute (EPHI) rabies counseling and diagnostic center. The sample size was determined on the basis of
previously reported incidents between September 2010 and August 2011. Furthermore, all admitted animals were
subjected to quarantine for a 10 days period at EPHI and followed during the observation period for survival or death.
Dead animals were tested for confirmation while those animals were given back to the submitter. In many cases, live
animals are home quarantined by owners and the brain samples were submitted by local veterinarians to national rabies
laboratory at EPHI. The laboratory diagnosis was applied using the direct fluorescent antibody test to confirm rabies
cases in animals on brain sample impression using anti rabies conjugate.
The data collected was entered in a Microsoft excel sheet and analyzed with SPSS statistical package version 16.
Descriptive statistics such as frequency were used where determined necessary. Chi-square and analysis of variance
(ANOVA) was used to assess the significance difference. Additionally, linear regression was found relevant in assessing
the correlation amongst the reported incident, the number of positive cases and Post Exposure Treatment (PEP).
Dependent variables were exposure (incidents) and confirmed cases where independent variables were month and subcity. Moreover, incidence was calculated using Microsoft excel. The statistically significance of P-value less than 0.05
was considered. The study considered secondary data and no animal was involved in any kind of medical procedure that
may lead to suffering and all personal identifier were not used. Nevertheless, ethical clearance on scientific soundness
and justification for the need to do the study was addressed by the Addis Ababa University College of Veterinary
Medicine.
Ethical approval
The study considered secondary data and no animal was involved in any kind of medical procedure that may lead to
suffering and all personal identifier were not used. Nevertheless, ethical clearance on scientific soundness and
justification for the need to do the study was addressed by the Addis Ababa University College of Veterinary Medicine.
RESULTS
Of the human death cases reported from September 2009 to March 2013, from a total of 96 deaths reported, nearly
all 93 (97%) fatal cases were attributed to dogs where only one (1%) was due to cats and the rest (1%) were due to wild
animal. Of the suspected animals presented alive and dead to EPHI, 69 (20.7%) were from outside and 265 (79.3%)
incidents were reported during 2010-2011 in Addis Ababa. Domestic animals such as dog, cat, cattle and wild animals
like apes and foxes were associated with human exposure.
Of the laboratory examined animals, 246 (92.8%) and 15 (5.7%) were dogs and cats, respectively. The remaining 4
(1.6 %) were related to domestic animals such as bovine and equine and to wild animals such as apes. Subsequently, 186
(75.6%) canine and 9 (60%) feline brains were positive for rabies virus. Three (0.9%) of samples submitted were
associated with invalid results. Higher proportion of owned 197 (80.1%) than stray dogs 49 (19.9%) was reported. In
feline species, 2 (13.3%) and 13 (86.7%) stray and owned, respectively were reported. Higher positivity was noted in
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owned dogs 138 (74.2%) than ownerless 49 (25.8%). The difference was statistically significant (P=0.0001). Further, all
positive cases in cats were apparent in those believed to be owned. Overall, majority of the dogs had no vaccination
history 247 (96.1%), only 10 (3.9%) were found to have been vaccinated. Of these, four (1.6%) were positive for rabies
despite immunization history. On contrary, none of the cats were immunized. The difference between vaccination status
and positivity was statistically significance (P<0.05).
Higher number of male dogs 168 (78.5%) were submitted for laboratory examination than females 46 (21.5%).
Although high proportion of males were found to be positive for rabies 123 (77.4%) than females 36 (22.6%), no
significant difference (P>0.05) was noted amongst the gender and positivity. Male felines 3 (21.4%) were conversely
outnumbered by females 11 (78.6%). Majority of positive results associated with dogs were aged above 12 months 70
(81.4%). 10 (11.6%) were reported from 6 to 12 months followed by 3 to 6 months 6 (7%). Positive feline cases were
more common among those aged above 12 months (60%) followed by 6 to 12 (20%) and 3 to 6 months (20%) age
categories.
The incidence of rabies in dogs and cats during 2010 and 2011 was calculated considering an estimated total
population of 230000 to 300000, an average estimated population with 265000 both owned and stray dogs (Abegaz,
2012). Similar, estimate was used for feline species. A total of 186 positive canine cases were found over a year, hence 7
per 10000 population was calculated. A total of 9 feline brains were positive for rabies virus hereby the incidence was
found 3.4 per 100000 of the population over year. According to this study, the annual incidence in dogs and cats
indicated an increase between 2009 and 2012 (Figure 1). Of the 259 total confirmed cases in 2009 and 2010, 243(93%)
was canine and 16 (7%) feline. In the consecutive year of 2010 and 2011, 246 (94%) and 15 (6%) of the total 261
reported cases, while in 2011 and 2012, 345 cases were reported from dogs and cats, 321 (93%) and 21 (7%),
respectively.
Majority of cases between 2008 and 2012, were evident during April (10.5%) followed by February (10.2%), May
(9.4%) and September (9%). The remaining months showed a slight variation indicating equal distribution as indicated in
figure 2. Furthermore, significant variation was observed (F=29.7 P=0.0001, P < 0.05) between months. However, no
seasonality was encountered.
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Figure 1. Pattern of confirmed dogs and cat cases between 2009 and 2012, Addis Ababa, Ethiopia
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Figure 2. Annual incidences in canine and feline rabies and also monthly trends between 2009 and 2012, Addis Ababa,
Ethiopia
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As shown in figure 3 and figure 4 the laboratory confirmed animal cases amongst the ten sub cities was revealed to
be as Yeka 49 (18.5%), Kolfe 47 (17.7%), Gullele 42 (15.8%), and Lafto 34 (12.8%) reported the highest while Bole 22
(8.3%), Addisketema 18 (6.8%), Kirkos 16 (6%), Arada 16 (6%), Lideta 13 (4.9%), Akaki 8 (4%) constituted the
remaining during the period of 2010 to 2012. Significance difference was noted (P=0.003, P < 0.05). Positive case
distribution among sub-cities was analyzed where the highest positive cases 39 (20.3%) were found to have been at Yeka
sub-city followed by KolfeKeranyo 35 (18.2%) and Gullele 32 (16.7%). Furthermore, the least cases were encountered
from Akaki 6 (3.1%). The remaining moderate reported cases were 19 (9.9%) at NefasilkLafto, Bole 15 (7.8%), Kirkos
13 (6.8%), Addis Ketema 12 (6.2%), Arada 11 (5.7%) and Lideta 10 (5.2%). In the capital, suspected animals rabies
cases were more common in sub cities namely, Gullele (17%), KolfeKeranyo (16.2%), Yeka (12.1%), NefasilkLafto
(12%), Bole (10%), and AddisKetema (9.2%). Moreover, Arada (7.9%), Kirkos (6.9%), Lideta (5.5%), and AkakiKaliti
(2.6%) were amongst the least reported. The number of submitted samples had a direct correlation with the number of
positive results (t=20.962, P=0.0001, P<0.05).

Figure 3. Laboratory confirmed animal rabies cases in the ten sub cities under Addis Ababa during 2010 and 2011,
Addis Ababa, Ethiopia

Figure 4. Laboratory confirmed cases in the ten sub cities under Addis Ababa, Ethiopia during 2011 and 2012
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DISCUSSION
According to this study, the annual incidences in dogs and cats indicated an increase between 2009 and 2012. This
can be conjectured to the haphazard intervention strategy in the case of stray dog control and immunization (Ali et al.,
2010). Likewise, lack of institutional contribution gave opportunity for the persistent prevalence. The need for intersectoral integration towards rabies elimination is indicated as the only alternative (Escobar, 1988). Herein, majority of
animal owners failed to immunize their pets where only 4.2% of dogs were reported to have been immunized. According
to global estimate, a very limited finace is allocated to the veterinary sector for dog vaccination (Hampson et al., 2015).
Nevertheless, 1.6% was positive for rabies despite immunization history. Poor vaccination practice was described
elsewhere (Ali et al., 2010). Eng et al. (1993) reported rabies in animals with prior vaccination history 3(1%) two cats
and one dog. This is associated with factors such as the poor quality of vaccines due to inappropriate cold chain
management. On the other hand, all cats were not subjected to immunization (Newayeselassie et al., 2012). The
difference between vaccination status and positivity showed statistical significance (P<0.05). Legislation, education, and
mass vaccination of dogs were ideal intervention strategies (Escobar, 1988). Moreover, consideration of mass
immunization of 70% of dogs is believed to eliminate the disease by developing herd immunity (Mitmoonpitak et al.,
1998). This study, however, found only 4% of dog owners practiced vaccination. This vaccination practice is much
lower than reported by other studies (Jemberu et al., 2013 and Kitala et al., 2000). The differences could be due to the
fact that present study was used retrospective whereas both studies were active surveys. Meanwhile, the free of cost
accessibility of vaccine is believed to maximize the vaccination coverage close to 70% in Africa context (Jibat et al.,
2015).
Animal brains submitted for laboratory test were mostly from dogs 92.8% and cats 5.7%. As a result 75.6% of
canine and 60% feline brains were positive for rabies virus. This is supported by previous studies that indicated higher
proportion of canine and feline (Yemer et al., 2002; Ali et al., 2010 and Deressa et al., 2010). Most (80.1%) brain
samples from owned dogs were commonly submitted as opposed to stray ones 19.9%. As a result, higher positivity was
noted in owned dogs 74.2% than ownerless 25.8%. This is complementary to Ali et al.,,(2010) where stray were
indicated to higher positivity among owned dogs. Similarly, 13.3% and 86.7% stray and owned cats were reported where
all under ownership were positive and none feral cats were positive. This could be due to the better chance of owned
animals being available for diagnosis. The poor management of pets is conjectured to have a role in contracting the
infection while roaming for food and for breeding. Additionally, this implicates the equal probability of acquiring risk in
owned to stray dogs the latter was known as principal player for circulation where in our context animals are not leashed,
properly sheltered, and immunized (Yemer et al., 2012).
Male dogs outnumbered female dogs in 78.5% and 21.5% of positive cases respectively. On the contrary, females
were 78.6% outnumbered by counterpart 21.4%. This can be justified by the fact that the variation in ownership trend of
canine and feline species among Ethiopian custom where male dogs are privileged for avoiding overpopulation. In line
with this, Yemer et al. (2012) reported that 78.4% of informants were found to keep male dogs in majority of cases for
the sake of security. About 81.4% of positive samples were from dogs aged above 12 months followed by among those
age between 6 and 12 months (11.6%) and 3 to 6 months (7%). Similarly, cats aged above 12 months 60% was highly
positive than 6 to 12 months 20% and 3 to 6 months 20% age categories. On contrary, higher incidence of rabies was
reported in dogs less than 12 months of age (Morters et al., 2015). The discrepancy could be attributed to the fact that
older dogs were usually reported perhaps due to their chance of being suspected to rabies in the study area while puppies
were disregarded as if they might not contract the infection (Kaare et al., 2009). White et al. (2007) described that even
clinicians were steered away from suspect and diagnosis of pups despite their higher vulnerability to infection than older
dogs.
Seasonal variation was assessed, however no seasonal influence was observed to influence occurrence. Monthly
variation was assessed where majority of cases were evident during April 10.5% followed February 10.2%, May 9.4%
and September 9%. The remaining months had showed a slight variation. Similarly, Yemer et al. (2002) did not observe
any seasonal association. On contrary, Ali et al. (2010) found rabies varying along season where an increase of positive
cases was common from June to September. This paper however indicated the existence of rabies through whole year
despite breeding influence. In country where the awareness level is very much limited, the issue of seasonality may
significantly influence the treatment seeking behavior of individuals and thus, careful explanation on the seasonality of
rabies is required while dealing with awareness raising efforts. Further, variation in rabies cases in sub-cities could be
associated with several factors such as variation in dog population size; however, this study does not answer to actual
burden in relation to animal population. The possibility of sample submission to the central rabies laboratory is
significantly rare leaving the true burden is undisclosed.
As for limitations, the present study was retrospective and cases were subjected to under reporting since animals
suspected of being rabid were brought to the EPHI by animal owners and in few cases by veterinarians. The Institute
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serves mostly Addis Ababa inhabitants and thus, the information was very much to be representative of Addis Ababa and
its surrounding.
CONCLUSION
Rabies is still imposing a great risk to the animals. The lack of compulsory animal management, poor intersectoral
and haphazard trend of dog control and immunization strategy are the associated factors described. Canines remain the
scapegoat for almost all deaths and post-exposure treatment and felines to some extent were also part of the burden.
Positive cases among vaccinated animals and both among owned and stray dogs were identified. Distribution of
exposure, vaccine use and confirmed cases amongst those sub-cities were found border to other districts. A multisectoral
and inter agency collaboration including funding for mass vaccination of dogs, and investigation of the actual burden and
risk factors of rabies in animals and humans through an integrated surveillance system is recommended for efficient and
effective rabies prevention and control in the country.
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