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Abstract

This retrospective study aimed to assess the prevalence and causes of anaemia in dogs
admitted at the Small Animal Clinic of Veterinary Teaching Hospital (VTH), Joseph
Sarwuan Tarka University, Makurdi from 2016 to 2020. The study reviewed case files of
489 dogs that were admitted out of which 320 dogs had low haematocrit values of <36%
and were considered anaemic and included in the study. Data collected was subjected
to statistical analysis. A prevalence rate of 65.4% was established. The study shows that
the common causes of anaemia in dogs presented at the VTH from 2016 — 2020 were
parasitic diseases (70.0%), followed by non-infectious diseases (15.9%). Out of 320 cases
of anaemia recorded, it was observed that young dogs within the ages of 0 — 2 years
(72.5%) were more affected (P<0.05) than dogs of older ages (27.5%). In a similar way,
male dogs (61.9%) were most significantly (p < 0.05) affected by anaemia. Exotic breeds
of dogs were also shown by the study to be more affected by anaemia (69.1%) at (p
<005), followed by local breeds (26.6%). The study also revealed that anaemia is more
likely to occur during wet/rainy season (53.1%. P = 0.021). The study concluded that
anaemia is a common clinical finding in dogs in Makurdi and is caused mostly by parasitic
diseases as such, deliberate programme of client education about the need for routine
parasite control in pets by professionals, presentation of their dogs at the VTH for
routine check-up and the provision of good housing, proper cooking of dog’s food and
clean environments for pets are sure ways of curbing canine anaemia in Makurdi; and
the development and use of parasite vaccines, made from indigenous parasite strains
were recommended.
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Introduction

Blood is the most vital organ contained as a fluid
matrix (Reva, 1997). As blood circulates through
vascular channels, it provides oxygen, hormones and
nutrients and receives waste products of metabolism
from all organs of the body for excretion and
maintenance of a homeostatic environment for the
cells of the body (Saeed et al., 2021). Many disease
conditions cause changes in blood, making it the most
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important aid to diagnosis of diseases (Babitt & Lin,
2012).

Anaemia, which is a reduction in haematocrit,
haemoglobin concentration and or red blood cell
count below the laboratory reference interval
(Hohenhaus & Winzelberg, 2017), is a common
disorder in Veterinary practice which has numerous
causes (Liu & Su, 2015). Animals with anaemia usually
present with a pale mucous membrane (Hohenhaus
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& Winzelberg 2017; Couto, 2020). It occurs in about
28% of canine patients and can be a manifestation of
an underlying disease (Stokol, 2017).

There are three main pathophysiologic mechanisms
for the development of anaemia that are identified.
These include: increased erythrocyte destruction
(haemolysis), increased loss of erythrocytes through
haemorrhage and decreased erythrocyte production.
(Thrall, 2012; Stokol 2017; Yadav et al., 2021). There
could also be a combination of these events. Thus,
when a clinician is trying to identify the cause of
anaemia, it is essential to distinguish between these
mechanisms and this is best achieved by a
combination of history, clinical signs, physical
examination and laboratory examination.

The negative effects and developmental outcomes
from anaemia arise from the impacts of decreased
oxygen delivery to tissues as well as effects related to
the underlying causes of anemia, which are difficult
to disentangle (Chaparro & Parminder, 2019).
Despite the importance of anaemia on the animal’s
health and development, there have been no reports
on the prevalence and causes of anaemia in Makurdi
the Benue state capital, Nigeria. In this study, the
prevalence and causes of anaemia in dogs presented
to the Small Animal Clinic of the Veterinary Teaching
Hospital, Joseph Sarwuan Tarka University, Makurdi
was evaluated. This study will serve as a guide to
making a more accurate diagnosis in dogs that are
presented with anaemia at the Veterinary Teaching
Hospital, Joseph Sarwuan Tarka University, Makurdi,
Nigeria.

Materials and Methods

Study location

The study was conducted at the Veterinary Teaching
Hospital, Joseph Sarwuan Tarka University Makurdi,
(JOSTUM), Benue State of Nigeria. The study area
Makurdi is located at an elevation of None meters (0
feet) above sea level and is situated at latitude 7°44'N
and longitude 8°30'E (McKenna & Charly, 2023).
Classical tropical wet and dry savanna climate is
experienced with an average of 134.92 millimetres
(5.31) of precipitation and 159.68 rainy days that start
in April and end in November (McKenna & Charly,
2023). The temperatures fluctuate from 28.3°C
(82.9°F) to 39.4°C (102.9°F), lowest temperatures
(21.9°C) between December and February while the
highest temperatures (39.4°C) are experienced from
late February to Mid-April (Weather Atlas, 2024).
Makurdi’s climate is characterized by heat
throughout the year and the relative humidity ranges
from 26 to 88 % (Weather Atlas, 2024).

168

Data collection

Data was collected from the Veterinary Teaching
Hospital (VTH) of JOSTUM, Benue State. A total
number of 489 dogs admitted at the VTH between the
period of 2016 - 2020 were included in the study.
Database studies were from patients’ confidential
files with case reference numbers. The clinical
pathology laboratory also assigned reference
numbers to every sample for each dog. All data for
every blood sample were recorded in the respective
case files. Inclusion criteria included anaemic dogs
(PCV < 36%) of which a complete blood count (CBC)
had been carried out. The breed, sex and age of the
affected dogs were recorded. The season of
occurrence and causes of anaemia over the study
period were also recorded. Of these 489 dogs, 320
had PCV of less than 36% and were therefore
considered anaemic.

The haematological parameters were analyzed using
standard procedures at the Clinical Pathology
Laboratory of the VTH of JOSTUM.

Statistical analysis

Descriptive statistics were used to summarize the
extracted data. Chi-square was used to determine the
association between the prevalence of anaemia
among the age, sex, breed and season, while the Odds
Ratio was determined to test the strength of the
association. Data was analyzed using the Statistical
Product and Service Solutions (SPSS) Version 2.0. The
P-value was set at <0.05 to be considered significant.

Results

The results for the occurrence of anaemia from the
year 2016 to 2020 are presented in Table 1. It shows
that the prevalence rates for the period under review
(2016 — 2020) were 64.9%, 68.8%, 64.9%, 67.0% and
58.1% respectively with an average prevalence rate of
65.4%.

The common clinical signs presented by anaemic dogs
at the VTH of Joseph Sarwuan Tarka University,
Makurdi included: pale mucous membranes (n=301),
weakness (n= 305), depression (n=315)
anorexia/inappetence and reduced activity (n=220).
These clinical signs varied and overlapped in different
dogs.

Figure 1 represents the causes of anaemia in dogs. It
shows that the most common causes of anaemia
among dogs admitted at the VTH from 2016 — 2020
included: parasitic diseases with a total of 224 (70.0%)
cases followed by non-infectious causes with a total
of 51 (15.9%) cases. Other causes include viruses
(n=29:9.1%) and bacteria (n=16: 5.0%).
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Figure 2 shows the
types of parasites
associated with
anaemia in dogs at
JOSTUM. Out of the
224 parasitic diseases
associated with
anaemia, (n= 126:
56.0 %) was caused
by babesiosis, (n= 87:
39.0 %) by
ancylostomosis, (n=
1: 40 %) by tick
infestation, while
trypanosomiasis was
responsible for (2: 1
%).

The distribution of
anaemia based on
age, sex, breed and
season for the period
under study is shown
in Table 2. Prevalence
of anaemia was
higher in dogs
between the ages of 0
— 2 years with a total
of 232 (72.5%). In a
similar vein, male
dogs (n =198: 61.8%)
were more affected
by anaemia. Also,
exotic breeds of dogs,
221 (69.1%) have
been shown to be
most  affected by
anaemia. The result
shows that anaemia
occurred more during
the wet season (53.1
%) when compared to
the dry season (46.9
%).

Discussion

Anaemia is a clinical
sign in many diseases
and may be a physical

indicator of an underlying problem (Woolhead et al.,
2021), which needs to be investigated. In rare cases,
it may also occur as a specific disease condition.
Haemorrhage of any cause (Harvey, 2012a), immune-
mediated haemolysis (Piek et al., 2011; Piek, 2017),
anaemia of inflammatory diseases (AID) (Couto,
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Table 1: Occurrence of anaemia in dogs presented to the VTH, JOSTUM from 2016 to 2020

Cases Year
2016 2017 2018 2019 2020 Total
Negative cases 46 40 26 31 26 169
Positive cases 85 88 48 63 36 320
Total no of cases 131 128 74 94 62 489
Prevalence (%) 64.9 68.8 64.9 67.0 58.1 65.4
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Figure 1: Causes of anaemia in dogs presented to JOSTUM Veterinary Teaching Hospital from
2016 to 2020
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Figure 2: Percentages of types pf prarasites responsible for the occurrence of anaemia in

dogs presented to JOSTUM Veterinary Teaching Hospital

2020) and cancer-related anaemia (CRA) (Chervier et
al., 2012) are some of the conditions that manifest
with anaemia.

From the current study, it was observed that 489 dogs
were admitted to the Veterinary Teaching Hospital
and 320 dogs out of the total number were observed
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Table 2: Distribution of anaemia in dogs based on age, sex, breed and season

Year
Parameters 2016 2017 2018 2019 2020 Total Percentage (%) ChiSq OR
Age (years) 0-2 63 73 32 43 21 232 725
>2 2 15 16 20 15 8 275 0.03 2.08
Sex M 50 61 26 36 25 198 619
F 3 26 22 27 11 122 381 0.01 0.33
Breed local 35 25 10 11 4 85  26.6
Exotic 46 60 35 48 32 221 69.1 0.01 2.04
Mixed 4 3 3 4 0 14 44
Season Wet 43 52 18 35 22 170 53.1 0.02 231
dry 42 36 30 28 14 150 46.9

M = male, F = Female, Chi-sq = Chi-square, OR = odds ratio

to be anaemic (PCV of < 36%), with a prevalence rate
of 65.4%. The clinical signs presented by these dogs
included: pale mucous membranes, weakness,
depression, anorexia/inappetence, and reduced
activity. These clinical signs have also been reported
by Lobetti & Schoemana (2001), Mali et al. (2006) &
Tandel et al. (2019). Haemoglobin performs the
critical role of carrying oxygen to tissues and in a case
of anaemia, there is tissue hypoxia due to decreased
oxygen carrying capacity which is responsible for
these clinical signs (Peterson & Cornachia, 1999;
Chapparoo & Parminder, 2019). Also, these clinical
signs could be related to the underlying causes of
anaemia which may be difficult to unravel (Peterson
& Cornachia, 1999; Namaste et al., 2017)

The 65.4 % prevalence rate observed from this study
is similar to the result of Tandel et al. (2019), who
worked on etiopathology and haematobiochemical
alteration in 51 anaemic dogs in and around Gujarat,
India and reported the prevalence rate of 65.4%.
Useh et al. (2003) reported a lower prevalence rate of
40.5% when they carried out a similar study on 2139
dogs at the VTH, Ahmadu Bello University, Zaria. From
history taking, it was observed that dog owners only
visit the VTH when their animals have become
critically ill thus negating early detection of
underlying diseases that may lead to anaemia. This
laxity and some other factors like financial constraints
may be responsible for the high prevalence of
anaemia recorded in this study.

Furthermore, the study revealed that the major cause
of anaemia in dogs admitted at the VTH, JOSTUM was
as a result of parasitic infections (70.0%) followed by
non-infectious agents (15.9%). Useh et al. (2003) also
reported parasitic diseases (94.2%) to be the major
cause of anaemia in Zaria. Katagiri & Oliveira-
Sequeira (2008) and Uppal et al. (2009) also reported
that gastrointestinal infestation (40% and 54.3%
respectively), was a major cause of anaemia. This
could be related to the observation that the
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occurrence of anaemia was higher in the wet season.
Pilarczyk et al. (2022) reported that a greater
prevalence of parasitic infections occurred during the
wet season from May to September, which
corresponds to the rainy season in the study area.
This season is characterized by an upsurge of vectors
that transmit these parasitic diseases (Pilarczyk et al.,
2022) and in most cases, control programmes for
these vectors are not sufficient /effective (Cable et
al., 2017). Babesia species were observed to be the
major types of parasites causing anaemia in dogs at
the VTH, JOSTUM. The findings collaborated the
report of Useh et al. (2003).

The relationship between age and the occurrence of
anaemia showed that younger dogs were more
affected by anaemia when compared to adult dogs
probably due to their susceptibility at that age. A
similar report by Ana (2022), showed a higher rate of
anaemic occurrence in younger dogs. However,
Tandel et al. (2019) reported a higher prevalence of
anaemia in older dogs when compared to younger
dogs.

The sex of the dogs had a statistically significant
relationship with the occurrence of anaemia and it
was revealed that male dogs were more susceptible
to anaemia when compared to female dogs. This is
similar to the report by Tandel et al. (2019). They
reported that the incriminating factors were hepatic,
and renal disorders and Ancylostoma species which
were more common findings in males as compared to
females (Katagiri, & Oliveira-Sequeira, 2008). In this
study area, we postulate from observations that most
males wander long distances from their environment
in search of the breeding partner during which they
are predisposed to anaemia.

The study also showed a significant relationship
between breeds of dogs and the occurrence of
anaemia. The exotic breeds had a higher susceptibility
to anaemia when compared with the local and mixed
breeds of dogs. Previous studies by Tandel et al.
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(2019) also showed a higher prevalence in exotic
breeds of dogs. This may be as a result of their genetic
predisposition.

In conclusion, anaemia is a common clinical finding in
dogs in Makurdi with a prevalence rate of 65.4 % and
is caused mainly by parasitic infestations followed by
non-infectious causes. The predisposing factors
included: age, sex, breed and season. A deliberate
programme of client education about the need for
routine parasite control in pets by professionals,
presentation of dogs at the VTH for routine check-ups
and provision of good housing, proper cooking of
dog’s food and clean environments for pets are
recommended as ways of reducing canine anaemia in
Makurdi; and the development and use of parasite
vaccines, made from indigenous parasite strains are
recommended.
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