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ABSTRACT

Records of all adult dogs that were sick or had died during the period from 2008 to 2012 were evaluated by review of
clinical treatment sheets and necropsy reports. The primary etiological factors of morbidity and mortality were
determined. Blood smears were made and fecal samples were collected from 643 adult dogs and analyzed for blood
parasites and helminthes respectively. The prevalence and incidence rates of tick borne infectious agents and
helminthes were determined. Data analysis included descriptive statistics and simple associations between variables
(sex, age and breed) and outcome using chi-square at P<0.05 significance level. Tick fever 29% (219/756) was
reported as the most common etiology of morbidity of adult dogs followed by flea allergy dermatitis 16% (121/756),
helminthosis 12.3% (93/756), mange 6.7% (51/756) and eye and ear conditions 5.2% (39/756). The conditions
causing significant mortality included old age 24.6% (98/398), aflatoxicosis 18.8% (75/398), cancer 15.3% (61/398),
tick fever 9.3% (37/398) and abdominal conditions 6.5% (26/398). Of the adult dogs sampled, 43.1% (277/643) were
positive for blood parasites. The prevalence of Ehrlichia, Babesia and Haemabartonella was 19.4% (125/643), 4.5%
(29/643) and 5% (32/643) respectively. Of the dogs sampled, 49% (315/643) were positive for helminthes. The
prevalence of Ancylostomum caninum, Toxocara canis and Coccidial cysts was 28.5% (183/643), 5.1% (33/643) and
0.2% (1/643) respectively. The significant factors associated with morbidity and mortality were age (P<0.01) and
breed (P<0.01). Breed and age of the adult dogs were significantly associated (P<0.01) with tick borne infections
whereas all the factors (sex, breed and age) were significantly associated (P<0.01) with helminth infections. It can be
concluded that there is a relatively high adult dog morbidity and mortality and that tick borne and helminth infections
are prevalent among adult kenneled dogs in the study area. Awareness of the diseases and conditions common to
kenneled adult dog population will help reduce morbidity and mortality, improve quality of life, and extend the
lifespan of the dogs.
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INTRODUCTION parasites, both helminthes and protozoa (Palmer et al.

2008; Chee et al. 2008); tick borne disease agents,

Dogs play an important role in the service industry including several Ehrlichia, Babesia and

as police, security and guard dogs and in contraband Haemabartonella species (Dantas-Torres, 2008; Otranto
(explosive and narcotic) detection (Moore, 2001; et al. 2010) and ectoparasites (mites and fleas) that cause

Sonntag and Overall, 2014) and they also assist the severe dermatitis (Dan, 2007; Bindari et al. 2012).
disabled, hunt and herd livestock (Derr, 2004). The dog Conditions such as conjunctivitis and ear infections can be
population size of Kenya is estimated to be 3 million  caused by parasites and allergies (Herrera et al. 2007;
(Batson, 2008) with the highest percentage in Nairobi Cole, 2011). A prevalence of cancer, renal disease,
due to the increasing need for security and companion degenerative joint disease, cardiac disease, endocrine
animals (Weru, 2009). disorders, periodontal disease, cognitive dysfunction and
Numerous studies have revealed that the longevity  obesity occur as dogs age (Carpenter et al. 2005; Vermote
and utility of dogs are affected by a wide range of diseases et al. 2010; Dobson, 2013; Kerrigan, 2013).
that can be caused by gastrointestinal parasites (intestinal
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Determination of the diseases that shorten a working
dog’s life would ideally allow the implementation of
preventive medicine and management practices to
improve longevity. The purpose of the study was to
determine the etiological factors associated with
morbidity and mortality of adult dogs among kennels in
Nairobi, Kenya.

MATERIALS AND METHODS

Study area

The study was conducted in 35 kennels located in the
urban and periurban areas in Nairobi, Kenya (1° 17' 0" S,
36° 49' 0" E). The locations were randomly selected and
included Embakasi (1° 19" 57.7" S, 36° 54' 1.3" E),
Hurlingham (1° 17" 27’ S, 36° 47' 29" E), Nairobi
Industrial Area (1° 18' 22.1" S, 36° 51' 45.7" E), Ngara
(1° 16' 28.8" S, 36° 49' 44.6" E), Parklands (1° 15' 44.1"
S, 36° 49' 1" E), Karen (1° 18' 42.3" S, 36° 41' 55" E),
Kikuyu (1° 15' 15.6" S, 36° 40' 54" E), Kilimani (1° 17'
2.1" S, 36° 47' 53.2" E), Upper Hill (1° 18'3.9" S, 36° 49'
1" E), Uthiru (1° 16' 18.8" S, 36° 42' 13.7" E) and
Westlands (1° 16' 5.8" S, 36° 48' 40" E), Kinoo (1° 15'
9.5" S, 36° 41' 34.9" E), Langata (1° 22' 0.7" S, 36° 43'
41" E ), Lavington (1° 16' 28.3" S, 36° 46' 45.3" E),
Limuru (1° 6' 24.9" S, 36° 38' 35.3" E ), Mbagathi Way
(1°18'31.7" S, 36° 48' 16.8" E), and Thika (1°2'19.5" S,
37°5'0.2" E).

Data collection and sampling

Records of all the adult dog morbidity and mortality
cases (infections, euthanasia, accidental, natural death) in
the kennels within a period of 5 years (2008-2012) were
reviewed. Information collected from the medical records
included: breed, sex, dates of birth and death, sick, died or
euthanatized, reason for euthanasia or cause of natural
death, primary gross pathologic findings reported on
necropsy report. The primary etiological factors of
morbidity and mortality were determined after evaluation
of the recorded clinical treatment sheets and the necropsy
reports. The etiology of morbidity and mortality was
categorized by the affected anatomic structure except for
the specific disease processes and all the cases of
neoplasia that were grouped together. In the cases where a
dog had more than 1 disease process, the etiology was
categorized as multiple diseases. The etiology of
morbidity and mortality in dogs in which there was
insufficient information to conclusively determine a cause
for sickness or death was categorized as unspecified or
undetermined.

Blood smears were made and fecal samples were
rectally collected for laboratory analysis from 643 adult
dogs that were randomly selected. The blood smears were
examined under the microscope for hemoparasites as
described by Irwin, (2009). The fecal flotation test as
described by Dryden et al. (2006) was used to identify
common helminthes and protozoal cysts found in the fecal
samples.

Data analysis
Results are reported as percentage and the simple
associations between the outcome and variables (age,

165

Inter J Vet Sci, 2016, 5(3): 164-170.

breed and sex) were determined with Xzanalysis. All
analyses were performed with standard software (SPSS,
version 11.5, SPSS Inc, Chicago, IL, USA); values of P<
0.05 were considered significant.

RESULTS

A retrospective study was used to determine the
etiological factors of morbidity and mortality in kenneled
adult dogs in Nairobi, Kenya from 2008 to 2012. A total
of 9 types of diseases and conditions were recorded in 756
sick adult dogs and a total of 12 types of diseases and
conditions were recorded in 398 dead adult dogs. The
variation of the diseases in prevalence was analyzed on
the basis of sex, breed and age of the dogs. Tick fever
29% (219/756) was reported as the most common etiology
of morbidity of adult dogs followed by flea allergy
dermatitis 16% (121/756), helminthosis 12.3% (93/756),
mange 6.7% (51/756), eye and ear conditions 5.2%
(39/756), respiratory conditions 4.5%  (34/756),
reproductive conditions 2% (15/756), multiple diseases
20.5% (155/756) and other unspecified causes 3.8%
(29/756) (Table 1). The reported etiology of mortality of
the adult dogs included old age 24.6% (98/398),
aflatoxicosis 18.8% (75/398), cancer 15.3% (61/398), tick
fever 9.3% (37/398), abdominal conditions 6.5%
(26/398), cardiac conditions 4.3% (17/398), urologic
conditions 3.5% (14/398), respiratory conditions 2%
(8/398), reproductive conditions 2% (8/398), helminthosis
1.3% (5/398), multiple diseases 5.8% (23/398) and
undetermined causes 6.5% (26/398) (Table 2).

Laboratory analysis of blood smears and fecal samples
was done to determine the prevalence and incidence rates
of tick borne infectious agents and helminthes and are
illustrated in Tables 3 and 4 respectively. The significant
factors associated with morbidity and mortality were age
(P<0.01) and breed (P<0.01). Breed and age of the adult
dogs were significantly associated (P<0.01) with tick
borne infections whereas all the factors (sex, breed and
age) were significantly associated (P<0.01) with helminth
infections.

DISCUSSION

Tick fever was reported as the most common etiology
of morbidity of dogs. This was in agreement with studies
by Watanabe er al. 2004; Stich, 2008; Rahman et al.
(2010), Little, (2010), Chomel, (2011). Flea allergy
dermatitis, which was the second most reported common
etiology of dog morbidity, is one of the most pruritic
dermatoses of dogs (Hill et al. 2006; Yaacov, 2012; Craig,
2012). As both tick fever and flea allergy dermatitis are
associated with ectoparasites, this indicates that the
ectoparasite control protocol in some of the kennels may
have been ineffective.

Old age was reported as the most common etiology of
mortality of the adult dogs. These findings were similar to
studies by Egenvall et al. 2000, Proschowsky et al.
(2003). Aflatoxicosis was the second most common
etiology of mortality of the adult dogs. The dogs were
reported to have been euthanized or to have died. This
observation was also reported earlier by Arnot et al.
(2012) and Ural et al. (2013). This may have occurred



Table 1: Etiology of disease morbidity in kenneled adult dogs
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Disease Sex Breed Age
(n) Male Female GSD Crosses Rottweilers Labrador Others 1-2 3-4 5-6 7-8 >9
n(%) n(%) n(%) n (%) n (%) retrievers n(%) n(%) n(%) n(%) n(%) n(%)
n (%)
Tick fever 113 106 89 67 24 14 25 32 59 68 36 24
(219) (51.6) (48.4) (40.6) (30.6) an (6.4) (11.4) (146) (269) (@31.1) (164 (11)
Flea allergy 56 65 43 31 22 9 16 31 36 24 19 11
dermatitis (121) (46.3) (53.7) (355 (25.6) (18.2) (7.4) (132) (25.6) (29.8) (19.8) (157 (9.1)
Helminthosis (93) 40 53 29 24 18 9.7 13 21 27 19 11 15
43) (57) (31.2) (25.8) (19.4) 9) (14) (22.6) (29 (204) (11.8) (16.1)
Mange (51) 24 27 17 13 6 10 5 9 16 11 8 7
47.1) (52.9) (33.3) (25.5) (11.8) (19.6) 9.8) (17.6) ((31.4) (21.6) (157 (13.7)
Eye and ear 17 22 15 9 5 4 6 5 9 12 7 6
conditions (39) (43.6) (56.4) (385 (23.1) (12.8) (10.3) (154) (12.8) ((23.1) (30.8) (17.9) (17.6)
Respiratory 15 19 11 8 5 4 6 4 11 9 6 4
conditions (34) (44.1) (559) (324) (235 14.7) (11.8) (17.6) (11.8) ((32.4) (26.5) (17.6) (11.8)
Reproductive 3 12 6 4 2 1 2 2 3 5 3 2
conditions (15) (20)  (80) (40) (26.7) (13.3) 6.7) (13.3) (13.3) (0) (33.3) (20) (13.3)
Multiple diseases 75 80 47 39 35 13 21 29 48 31 25 22
(155) (484) (51.6) (30.3) (25.2) (22.6) (8.4) (13.5) (18.7) (31 (20) (16.1) (14.2)
Unspecified (29) 11 18 9 7 4 4 5 6 8 6 5 4
(37.9) (62.1) (3D (24.1) (13.8) (13.8) (17.2) (20.7) ((27.6) (20.7) (17.2) (13.8)
Table 2: Etiology of mortality in kenneled adult dogs
Disease Sex Breed Age
(n) Male Female GSD Crosses Rottweilers Labrador Others 1-2 3-4 5-6 7-8 >9
n(%) n(%) n(%) n (%) n (%) retrievers n(%) n(%) n(%) n(%) n(%) n(%)
n (%)
Old age 48 50 29 24 16 13 16 0 0 0 6 92
(98) (49) 51)  (29.6) (24.5) (16.3) (13.3) (16.3) 0) 0) 0) 6.1) (93.9)
Aflatoxicosis (75) 34 41 30 19 16 2 8 0 19 32 17 7
“453) (547 40) (253) (21.3) 2.7 10.7) 0) (25.3) 427) (227 (9.3)
Cancer (61) 27 34 28 13 7 5 8 0 0 0 11 50
“443) (557 459 (21.3) (11.5) 8.2) 13.1) 0) 0) 0) (18) (82)
Tick fever 16 21 14 8 7 2 6 1 5 10 8 13
37 432) (56.8) (37.8) (21.6) (18.9) 5.4) 16.2) (2.7) (13.5) (27) (21.6) (35.1)
Abdominal 11 15 7 7 5 3 4 0 0 11 9 6
conditions (26) “423) (57.7) (269) (26.9) (19.2) (11.5) (15.4) 0) 0) (42.3) (34.6) (23.1)
Cardiac conditions 8 9 5 3 3 3 3 0 0 2 10 5
17) 47) (53) (94) (17.6) (17.6) (17.6) (17.6) 0) ©) (11.8) (58.8) (29.4)
Urologic 6 8 4 3 3 2 2 0 1 6 2 5
conditions (14) 42.9) (57.1) (28.6) (21.4) (21.4) (14.3) (14.3) ©) (7.14) 429 143) (357
Respiratory 3 5 3 2 1 1 1 0 1 3 2 2
conditions (8) (37.5) (62.5) (375 (25) (12.5) (12.5) (12.5) 0) (12.5) @375 (25 25)
Reproductive 0 8 3 2 1 1 1 0 2 3 1 2
conditions (8) 0) (100) (37.5) (25) (12.5) (12.5) (12.5) 0) (25) (37.5) (12.5) (25)
Helminthosis (5) 2 3 2 2 1 0 0 0 2 3 0 0
(40) (60) (40) (40) (20) © 0 © (40)  (60)  (60)  (60)
Multiple diseases 9 14 9 5 3 2 4 0 1 5 6 11
(23) (39.1) (60.9) (39.1) (21.7) (13) 8.7) 17.4) 0) “4.3) @217 (26.1) (47.8)
Undetermined 11 15 11 5 3 2 5 3 3 11 5 4
(26) “423) (57.7) (423) (19.2) (11.5) (7.7) (19.2) (11.5) (11.5) (42.3) (19.2) (15.4)

after exposure to and ingestion of contaminated feed
(Newman et al. 2007; Dereszynski et al. 2008). In this
study, cancer was the third etiology of death at 15.3% in
the adult dogs. Other studies by Proschowsky et al. 2003
and Michell, 1999 reported a prevalence of 14.5% and
15.7% respectively. Cancer has been reported to be a
frequent etiology of death in dogs from larger breeds and
is a disease of older age (Fleming et al. 2011; Bonnett and
Egenvall, 2010). In the absence of reliable histological
tumor registries, it was difficult to know the prevalence of
specific types of cancer in dogs.

The findings of this study showed that there was no
association between sex of the dogs and adult dog
morbidity and mortality. This was in agreement with
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studies by Bronson, (1982) and Moore et al. (2001). A
study by Michell, (1999) noted that neutered females lived
significantly longer than males or sexually intact females.
This could not be reported in this study, as the neuter
status of the dogs was not determined. The study showed
that there was significant association between breed and
adult dog morbidity and mortality. This was in agreement
with studies by Proschowsky et al. (2003), Giger et al.
(2005), Lindbald- Toh et al. (2005), Egenvall et al.
(2005), Bonnett et al. (2005) and Dobson, (2013). Studies
have also shown that dogs from larger breeds have shorter
lifespans than dogs from smaller breeds (Fleming et al.
2011) and that many purebreds have a significantly lower
life expectancy than crossbreed dogs (Egenvall et al. 2000).



Table 3: Prevalence and incidence rates of tick borne infections

Variables Number Number (%)
sampled positive
Blood Ehrlichia 643 125 19.4
parasites  Babesia 643 29 4.5
Haemabartonella 643 32 5
Mixed infections 643 91 14.2
Sex Male 308 132 429
Female 335 145 433
Breed German Shepherd dogs 413 240 58.1
Crosses 129 27 20.9
Rottweilers 61 6 9.8
Labrador retrievers 12 2 16.7
Others 28 2 7.1
Age 1-2 230 74 32.2
(in 3-4 227 90 39.6
years) 5-6 114 80 70.1
7-8 38 22 579
Above 9 34 11 324

Table 4: Prevalence and incidence rates of helminth infections

Variables Number Number (%)
sampled positive
Helminths Ancylostomum caninum 643 183 285
Toxocara canis 643 33 5.1
Coccidial cysts 643 1 0.2
Mixed infections 643 98 152
Sex Male 308 175 56.8
Female 335 140  41.8
Breed German Shepherd dogs 413 225 545
Crosses 129 68 52.7
Rottweilers 61 13 21.3
Labrador retrievers 12 3 25
Others 28 9 32.1
Age 1-2 230 99 43
(in years) 3-4 227 113 49.8
5-6 114 71 62.3
7-8 38 17 447
Above 9 34 15 44.1

The study also showed that age had a significant
association to adult dog morbidity and mortality. This was
in agreement with studies that have shown that older dogs
have an increased rate of mortality due to neoplasia,
cardiovascular, or urologic diseases (Craig, 2001;
Egenvall et al. 2005; Bonnett et al. 2005; Tarafder and
Samad, 2010; Fleming et al. 2011). Conclusions regarding
cause-specific mortality could not be drawn because of
the small sample size.

The prevalence of canine ehrlichiosis was relatively
high at 19.4%. Studies by Trapp et al. (2006) and Santos
et al. (2009) reported that the prevalence of canine
ehrlichiosis ranged from 14 to 44.7%. The prevalence of
Babesia was at 4.5%. A study by Chaudhuri, (2006)
reported a prevalence of 9% but the species of piroplasm
infecting the dogs was not reported. Haemabartonella had
a prevalence of 5%. Studies by Biondo et al. (2009) and
Novacco et al. (2010) reported a prevalence of infection
varying from 0.5 to 40%. The variations in the prevalence
rates can be attributed to the diversity of diagnostic
protocols used by the authors, and environmental factors
involved in the epidemiology of the tick borne infections
in the regions studied.

The results of this study showed that there was no
significant association between sex of dogs and tick borne
infections. This was similar to the findings of Samradhni
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et al. (2005), Yabsley et al. (2008) and Rahman et al.
(2010) but was different from the findings by Kordick et
al. (1999) which showed males had a higher risk for tick
borne infections. Males and females were exposed to
identical parasite control measures and the probability of
tick infestation between female and male dogs were
similar, thus they had an equal chance to be infected.

In this study, there was significant (P<0.01)
association between dog breeds and tick borne infections.
However, this was different from the studies by M’ Ghirbi
et al. (2009) and Rahman et al. (2010) but was similar to
the findings of Miller and Zawistowski, (2004) and Harrus
and Waner, (2011) and who noted that German shepherd
dogs had the highest mortality rate as they were more
susceptible to tick borne infections compared to the other
breeds. Among the different age groups, older dogs (ages
5-6 and 7-8 years) had the highest incidence rates (70.1%
and 57.9% respectively) of tick borne infections. Previous
studies showed that the older the dogs, the higher the
probability of being exposed to Ehrlichia canis (Watanabe
et al. 2004; Rembeck et al. 2007; Rahman et al. 2010).

Concurrent infections of canine ehrlichiosis, canine
babesiosis and haemabartonellosis were observed in this
study. This was in agreement with studies done by
Assarasakorn and Niwetpathomwat, (2007) and Rani et al.
2011). Rhipicephalus sanguineus is the predominant tick
vector that transmits the FEhrlichia, Babesia and
Haemabartonella spp. (Dantas-Torres, 2008; Kledmanee
et al. 2012; Hii, 2012). Environmental infestation can
perpetuate the tick’s life cycle, causing recurrent or
persistent infection in a kennel (Rani et al. 2011).

In this study, Ancylostomum caninum was the greatest
contributor as a parasitic disease of the gastrointestinal
tract that had the highest frequency of occurrence.
Toxocara canis had a lower prevalence rate. This was in
agreement with studies done by Kagira and Kanyari,
(2000), Martinez-Carrasco et al. (2007), Inpankaew,
(2007), Traub et al. (2008), Enes et al. (2010) and Ngui et
al. (2012). These findings confirm the hypothesis that
infection pressure from canine intestinal parasites is
higher in kennels than in individual domestic situations.
The improper wuse of effective dewormers and
inappropriate deworming schemes may influence the
prevalence of helminths (Swai et al. 2010).

The results of this study showed that there was a
significant (P<0.01) association between sex of the dogs
and helminth infections. This was also observed earlier by
Kutdang et al. (2010), however, was not in agreement
with a study by Swai et al. (2010). The male dogs had a
higher infection rate than their female counterparts. This
was not in agreement with a study by Wakelin, (1984)
who reported that female dogs were more infected with
helminth parasites than the male dogs due to the
physiological peculiarities of the female dogs, which
usually constitute stress factors thus reducing their
immunity to infections.

In this study, there was significant (P<0.01)
association between dog breeds and helminth infections.
This was similar to the findings of Akeredolu and
Sowemimo, (2014) who observed that crosses were more
susceptible to helminth infections compared to the other
breeds. The findings of higher incidence rates in the
German Shepherd dogs may be attributed to the larger



sample size. The results of this study showed that there
was a significant (P<0.01) association between different
age groups and helminth infections. This was in
agreement with Kutdang et al. (2010) and Swai et al.
(2010) who reported that younger dogs less than 4 years
of age had the highest incidence rates, while the least
incidence rate was among older dogs.

Dogs in some of the kennels had concurrent
infections with Ancylostomum caninum and Toxocara
canis and Ancylostomum caninum and Coccidial cysts.
This is possible as the dogs may contract infections due to
poor nutrition and poor sanitary conditions (Kutdang et al.
2010).

Conclusion

The results of this study emphasize the importance of
a variety of diseases and conditions in causing morbidity
and mortality of the kenneled adult dog population.
Diseases such as tick borne infections, skin conditions and
helminthosis can be attributed to errors in management
practices. Awareness of the diseases and conditions will
help reduce morbidity and mortality, improve quality of
life, and extend the lifespan of the dogs through
implementation of preventive medicine and proper
management practices.

REFERENCES

Akeredolu AB and OA Sowemimo, 2014. Prevalence,
intensity and associated risk factors for Toxocara
canis infection in Nigerian dogs. J Parasitol Vector
Bio, 6: 111-116.

Arnot LF, NM Duncan, H Coetzer and CJ Botha, 2012.
An outbreak of canine aflatoxicosis in Gauteng
Province, South Africa. J S Afr Vet Assoc, 83: 2-4.

Assarasakorn S and A Niwetpathomwat, 2007. A
complicated case of concurrent canine babesiosis and
canine ehrlichiosis. Comp Clin Path, 16: 281-284.

Batson A, 2008. Global Companion Animal Ownership
and Trade: Project Summary, June 2008. World
Society for the protection of animals.

Bhardwaj M, BR Singh and P Vadhana, 2013. Bordetella
bronchiseptica infection and kennel cough in dogs.
Adv Anim Vet Sci, 1: 1-4.

Bindari YR, S Shrestha and MN Shrestha, 2012.
Prevalence of mange infestation in canines of
Kathmandu Valley. Inter J Vet Sci, 1: 21-25.

Biondo AW, A Dos Santos, A Guimaraes, R Vieira, O
Vidotto, BD Macieira, N Almosny, M Molento, J
Timenetsky, H de Morais, F Gonzdlez and J
Messick, 2009. A review of the occurrence of
hemoplasmas (hemotrophic mycoplasmas) in Brazil.
Rev Bras Parasitol Vet, 18: 1-7.

Bonnett BN, A Egenvall, P Olson and A Hedhammar,
1997. Mortality in Swedish dogs: rates and causes of
death in various breeds. Vet Rec, 141: 40-44.

Bonnett BN, A Egenvall, A Hedhammar A and P Olson,
2005. Mortality in over 350,000 insured Swedish
dogs from 1995-2000: I. Breed-, gender-, age- and
cause-specific rates. Acta Vet Scand, 46: 105-120.

Bonnett BN and A Egenvall, 2010. Age patterns of
disease and death in insured Swedish dogs, Cats and
Horses. J Comp Pathol, 142: S33-S38.

168

Inter J Vet Sci, 2016, 5(3): 164-170.

Bronson RT, 1982. Variation in age at death of dogs of
different sexes and breeds. Am J Vet Res, 43: 2057-
2059.

Burkholder WIJ, 2000. Dietary considerations for dogs and
cats with renal disease. ] Am Vet Med Assoc, 216:
1730-1734.

Cadieu, E and E Ostrander, 2007. Canine genetics offers
new mechanisms for the study of human cancer,
Cancer Epidemiol Biomarkers Prev, 16: 2181-2183.

Carpenter RE, GR Pettifer and W Tranquilli, 2005.
Anesthesia for geriatric patients. J Am Vet Med
Assoc, 35: 571-580.

Chakrabarti A, 2006. Dogs-Their Care and Treatment. 31
edition, Kalyani Publishers, India.

Chaudhuri S, 2006. Studies on clinico-therapeutic aspects
of babesiosis in dogs. MVSc. thesis Indian Veterinary
Research Institute.

Chee J, Kwon, H Cho, K Cho, Y Lee, A AbdEIAty and S
Shin, 2008. A Survey of Ectoparasite Infestations in
Stray Dogs of Gwangju City, Republic of Korea.
Korean J Parasitol, 46: 3-27.

Chomel B, 2011. Tick-borne infections in dogs-an emerging
infectious threat. Vet Parasitol, 179: 294-301.

Claerebout E, S Casaer, A Dalemans, N De Wilde, B
Levecke, J Vercruysse and T Geurden, 2009. Giardia
and other intestinal parasites in different dog
populations in Northern Belgium. Vet Parasitol, 161:
41-46.

Collins LM, L Asher, J Summers and P McGreevy, 2010.
Getting priorities right: risk assessment and decision-
making in the improvement of inherited disorders in
pedigree dogs. Vet J, 189: 147-154.

Craig LE, 2001. Cause of death in dogs according to
breed: A necropsy survey of five breeds. J Am Anim
Hosp Assoc, 37: 438-443.

Craig M, 2012. Therapy of flea allergy dermatitis (FAD)
in dogs and cats: Part 2. Companion Anim Pract, 17:
35-41.

Crawford C, 2008. Strategies for Managing and
Controlling Infectious Diseases in Shelters. Maddie’s
Shelter Medicine Program. College of Veterinary
Medicine, University of Florida, pp: 1-11.

Dan D, 2007. Sarcoptic Mange. (Online), Available:
http://www.dr-dan./sarcopt.html.co

Dantas-Torres F, 2008. Canine vector-borne diseases in
Brazil. Parasit Vectors, 1: 25.

Davoust B, J Marié, S Mercier S, M Boni, A
Vandeweghe, D Parzy and F Beugnet, 2013. Assay of
fipronil efficacy to prevent canine monocytic
ehrlichiosis in endemic areas. Vet Parasitol, 112: 91-
100.

Dereszynski D, S Center, J Randolph, M Brooks, A
Hadde, K Palyada, S McDonough, J Messick, J
Stokol, K Bischoff, S Gluckman and S Sanders, 2008.
Clinical and clinicopathologic features of dogs that
consumed foodborne hepatotoxic aflatoxins: 72 cases
(2005-2006). ] Am Vet Med Assoc, 232: 1329-1237.

Derr M, 2004. A dog's history of America: how our best
friend explored, conquered, and settled a continent.
New York: North Point Press.

Dobson JM, 2013. Breed-predispositions to cancer in
pedigree dogs. J Vet Sci, Article ID 941275, 23

pages.



Dryden MW, PA Payne and V Smith, 2006. Accurate
diagnosis of Giardia spp. and proper fecal
examination procedures. Vet Ther. 7: 4-14.

Egenvall A, BN Bonnett, M Shoukri, P Olson, A
HedhammaR and I Dohoo, 2000. Age pattern of
mortality in eight breeds of insured dogs in Sweden.
Prev Vet Med, 46: 1-14.

Egenvall A, BN Bonnett, A Hedhammar and P Olson,
2005. Mortality in over 350,000 insured Swedish
dogs from 1995-2000: II. Breed-specific age and
survival patterns and relative risk for causes of death.
Acta Vet Scand, 46: 121-136.

Fleming JM., K Creevy and D Promislow, 2011.
Mortality in North American Dogs from 1984 to
2004: An Investigation into Age-, Size-, and Breed-
Related Causes of Death. J Vet Intern Med, 25: 187—-
198.

Fourie JJ, P Delport, L Fourie, J Heine, I and K Krieger,
2009. Comparative efficacy and safety of two
treatment regimens with a topically applied
combination of imidacloprid and moxidectin
(Advocate®) against generalised demodicosis in
dogs. Parasitol Res, 105: 115-124.

Frank D, 2003. Cognitive dysfunction in dogs. Praktische
Tierarzt, 84: 184-191.

Ford R, 2006. Canine infectious tracheobronchitis. In
Infectious Diseases of the Dog and Cat, 3rd ed.
(Greene,C. E. ed.), Saunders Elsevier, St. Louis, pp:
54-61.

Giger U, D Sargan and E McNeil, 2005. Chapter 5: Breed
specific hereditary diseases and genetic screening. In
Ostrander E, Giger U and Lindbald-Toh K (eds). The
dog and its genome. Cold Spring Harbour Monograph.

Harrus S and T Waner, 2011. Diagnosis of canine
monocytotropic ehrlichiosis (Ehrlichia canis): An
overview. Vet J, 187: 292-296.

Herrera H, N Weichsler, ] Gémez, D Jalon and J Garcia,
2007. Severe, unilateral, unresponsive keratocon-
junctivitis sicca in 16 juvenile Yorkshire Terriers. Vet
Ophthalmol, 10: 285-288.

Hill PB., A Lo, CAN Eden, S Huntley, V Morey, S
Ramsey, C Richardson, DJ Smith, C Sutton, MD
Taylor, E Thorpe, R Tidmarsh and V Williams, 2006.
Survey of the prevalence, diagnosis and treatment of
dermatological conditions in small animals in general
practice. Vet Rec, 158: 533-539.

Hines L, 2003. Historical perspectives on the human-
animal bond. Am Behav Sci, 47: 7-15.

Inpankaew T, R Traub and R Thompson, 2007. Canine
parasitic zoonoses in Bangkok temples. Southeast
Asian J Trop Med Public Health, 38: 247-255.

Irwin PJ, 2009. Canine babesiosis: from molecular
taxonomy to control. Parasit Vectors, 26: S4.

Jimenez-Cardoso E, L Engio-Garcia, A Cortez-Campos,
A Estrada, M Pinto-Sagahon and C Naguera-Estrada,
2010. The frequency of intestinal parasites in puppies
from Mexican Kennels. Health 2: 1316-1319.

Kagira JM and PW Kanyari, 2000. The role of parasitic
diseases as causes of mortality in dogs in Kenya:
a retrospective study of 351 cases (1984-1998). Isr J
Vet Med, 56: 9-11.

Kerrigan L, 2013. Management of canine cognitive
dysfunction syndrome. Vet Nurse, 4: 528-534.

Inter J Vet Sci, 2016, 5(3): 164-170.

Kledmanee K, S Suwanpakdee, S Krajangwong, J
Chatsiriwech, P Suksai, P Suwannachat, and K
Chaichoun, 2009. Development of multiplex
polymerase chain reaction for detection of Ehrlichia
canis, Babesia spp and Hepatozoon canis in canine
blood. Southeast Asian J Trop Med Public Health, 40:
35-39.

Kordick SK, E Breitschwerdt, B Hegarty, K Southwick, C
Colitz, S Hancock, J Bradley, R Rumbough, J
McPherson and J MacCormack, 1997. Coinfection
with multiple tick borne pathogens in a Walker
Hound kennel in North Carolina. J Clin Microbiol,
37:2631-2638.

Kutdang E, D Bukbuk and A Ajay, 2010. Prevalence of
Intestinal Helminths of Dogs (Canis familaris) in Jos,
Plateau State, Nigeria. Researcher, 2: 51-56.

Landmann JK and P Prociv, 2003. Experimental human
infection with the dog hookworm, Ancylostoma
caninum. Med J Australia, 178: 69-71.

Lindbald-Toh K, C Wade and T Mikkelsen, 2005.
Genome sequence, comparative analysis and
haplotype structure of the domestic dog. Nature, 438:
803-819.

Little SE, 2010. Ehrlichiosis and anaplasmosis in dogs
and cats. Vet Clin North Am Small Anim Pract, 40:
1121-1140.

Martinez-Carrasco C, E Berriatua, M Garijo, J Martinez,
D Alonso and R de Ybaiiez, 2007. Epidemiological
study of non-systemic parasitism in dogs in
Southeast Mediterranean  Spain  assessed by
coprological and post-mortem examination. Zoonoses
Public Health, 54: 195-203.

M’Ghirbi Y, A Ghorbel, M Amouri, A Nebaoui, S
Haddad and A Bouattour, 2009. Clinical, serological,
and molecular evidence of ehrlichiosis and
anaplamosis in dogs in Tunisia. Parasitol Res, 104:
767-774.

Michell AR, 1999. Longevity of British breeds of dog and
its relationships with sex, size, cardiovascular
variables and disease, Vet Rec, 145: 625-629.

Milanjeet HS, N Singh, N Singh, C Singh and S Rath,
2014. Molecular prevalence and risk factors for the
occurrence of canine monocytic ehrlichiosis.
Veterinarni Medicina, 59: 129-136.

Miller L and S Zawistowski, 2004. Vaccination Strategies
in the Animal Shelter Environment. In Shelter
Medicine for Veterinarians and Staff. First Edition
Ames, Iowa: Blackwell Publishing. (NASPHV)
National Association of State Public Health
Veterinarians. ~ Veterinary  Infection  Control
Committee 2010. NASPHV Compendium of
Veterinary Standard Precautions for Zoonotic Disease
Prevention in Veterinary Personnel. ] Am Vet Med
Assoc, 12: 391-398.

Moore G, K Burkman, M Carter and M Peterson, 2001.
Causes of death or reasons for euthanasia in military
working dogs: 927 cases (1993-1998). J Am Vet Med
Assoc, 219: 209-214.

Mosallanejad B, AR Alborzi and N Katvandi, 2012. A
survey on ectoparasite infestations in companion dogs
of Ahvaz district, south-west of Iran. J Arthropod-
Borne DI, 6: 70.



Ngui R, Y Lim and R Traub, 2012. Epidemiological and
genetic data supporting the transmission of
Ancylostoma ceylanicum among human and
domestic animals. PLoS Neg Trop Dis, 6: 1522.

Novacco M, M Meli, F Gentilini, F Marsilio, C Ceci, M
Pennisi, G Lombardo, A Lloret, L Santos, T
Carrapico, B Willi, G Wolf G, H Lutz and R
Hofmann-Lehmann, 2010. Prevalence and
geographical distribution of canine hemotropic
mycoplasma infections in Mediterranean countries
and analysis of risk factors for infection. Vet
Microbiol, 142: 276-284.

Oliveira-Sequeira TC, A Amarante, T Ferrari and L
Nunes, 2002. Prevalence of intestinal parasites in
dogs from Sao Paulo State, Brazil. Vet Parasitol, 103:
19-27.

Otranto D, G Testini, F Dantas-Torres, MS Latrofa, M,
PPV de Paiva Diniz, D de Caprariis and E
Breitschwerdt, 2010. Diagnosis of canine vector-
borne diseases in young dogs: a longitudinal study. J
Clin Microbiol, 48: 3316-3324.

Overgaauw PAM and J Boersema, 1998. Nematode
infections in dog breeding kennels in the Netherlands,
with special reference to Toxocara. Vet Quart, 20: 12-
15.

Palmer CS, R Thompson and R Traub, 2008. National
study of the gastrointestinal parasites of dogs and cats
in Australia. Vet Parasitol, 151: 181-190.

Proschowsky HF, H Rugbjerg and A Ersbgll, 2003.
Mortality of purebred and mixed-breed dogs in
Denmark. Prev Vet Med, 58: 63-74.

Rahman W, N Chen Hen and P Chandrawathani, 2010.
Prevalence of canine ehrlichiosis in Perak State,
peninsular Malaysia. Trop Biomed, 27: 13-18.

Rani PA, PJ Irwin, GT Coleman, M Gatne and RJ Traub,
2011. A survey of canine tick-borne diseases in India.
Parasit Vectors, 4: 141.

Rembeck, K, MF Ribeiro, P Beelitz, K Pfister and L
Passos, 2007. Sero-prevalence and risk indicators for
canine ehrlichiosis in three rural areas of Brazil. Vet
J, 174: 673-676.

Santos F, J Coppede, A Pereira, L Oliveira, P Roberto, R
Benedetti and M Marins, 2009. Molecular evaluation
of the incidence of Ehrlichia canis, Anaplasma platys
and Babesia spp. in dogs from Ribeirdo Preto, Brazil.
Vet J, 179: 145-148.

Santos T, 2010. Understanding shelter medicine.
Dissertation. Available at https://www.repository.utl.
pt/bitstream/10400.5/2205/1/UNDERSTANDING %2
OSHELTER%20MEDI.pdf.

Sonntag Q and K Overall, 2014. Key determinants of dog
and cat welfare: behavior, breeding and household
lifestyle. Rev Sci tech Off int Epiz, 33: 213-220.

Stenske K, J Smith, S Newman, L. Newman and C Kirk,
2006. Aflatoxicosis in dogs and dealing with
suspected contaminated commercial foods. J] Am Vet
Med Assoc, 228: 1686-1691.

170

Inter J Vet Sci, 2016, 5(3): 164-170.

Stich RW, J Schaefer, W Bremer, G Needham and S
Jittapalapong, 2008. Host surveys, Ixodid tick biology
and transmission scenarios as related to the tick-borne
pathogen, Ehrlichia canis. Vet Parasitol, 158: 256-
273.

Swai ES, EJ Kaaya, DA Mahanga and EW Mbiso, 2010.
A survey of Gastro-intestinal parasites of non-
descript dogs in and around Arusha Municipality,
Tanzania. J] Anim Vet Adv, 3: 63-67.

Taboada J and R Lobetti, 2006. Babesiosis. In: Greene
CE, ed. Infectious Diseases of the Dog and Cat. 3rd
ed. Philadelphia: Elsevier Saunders, pp: 722- 736.

Tarafder M and M Samad, 2010. Prevalence of clinical
diseases of pet dogs and risk perception of zoonotic
infection by dog owners in Bangladesh. Bangladesh J
Vet Med, 8: 163-174.

Trapp SM, AS Dagnone, O Vidotto, RL Freire, A Amude
and H Morais, 2006. Seroepidemiology of canine
babesiosis and ehrlichiosis in a hospital population.
Vet Parasitol, 140: 223-230.

Traub RJ, T Inpankaew and C Sutthikornchai, 2008.
PCR-based coprodiagnostic tools reveal dogs as
reservoirs of zoonotic ancylostomiasis caused by
Ancylostoma ceylanicumin temple communities in
Bangkok. Vet Parasitol, 155: 67-73.

Ural K, B Ulutas, R Tunca, C Kum, H Avci, M
Boyacioglu, M Gultekin and A Atasoy, 2013.
Aflatoxicosis in rottweilers after eating moldy bread;
clinicopathological features and effective tetrasul-
phate therapy. Veterinarski Arhiv, 83: 403-412.

Wakelin D, 1984. Immunity to Parasites: How Animals
Control Parasites Infections. 1st Edition, Edward
Arnold (Publishers Ltd.), pp: 93-117.

Watanabe M, M Okuda, M Tsuji and H Inokuma, 2004.
Seroepidemiological study of canine ehrlichial
infections in Yamaguchi prefecture and surrounding
areas of Japan. Vet Parasitol, 124: 101-107.

Weru AK, 2009. Response by kenya kazi security
company limited to changes in the environment.
Nairobi, 2009: Doctoral dissertation, University of
Nairobi.

Vermote KA, A Bergenhuyzen, I Gielen, H Bree, L
Duchateau and B Ryssen, 2010. Elbow lameness in
dogs of six years and old. Vet Comp Orthop
Traumatol, 23: 43:50.

Yaacov I, 2012. Parasitic otitis and dermatitis in dogs in
Tuscany Otiti e dermatiti parassitarie nei cani della
Toscana.

Yabsley MJ, J McKibben, CN Macpherson, PF Cattan,
NA Cherry, BC Hegarty, E Breitschwerdt, T
O’Connor, R Chandrashekar, T Paterson, ML Perea,
G Ball, S Friesen, J Goedde, B Henderson and W
Sylvester, 2008. Prevalence of Ehrlichia canis,
Anaplasma platys, Babesia canis vogeli, Hepatozoon
canis, Bartonella vinsonii berkhoffii and Rickettsia
spp. in dogs from Grenada. Vet Parasitol, 151: 279-
285.



