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Abstract

Background: Parasitic diseases are threat to the development of Ivorian Pig
industry. Zoonotic diseases such as Echinococcosis have a significant impact
on animal health and production. Little is known about Echinococcosis in
Cote d’Ivoire. Aim: For these reasons, a cross section study was conducted at
SIVAC in Yopougon, on pigs (Sus scrofa domesticus), in order to determine
the prevalence and associated risk factors of Echinococcosis. Method: Parac-
linical examinations of pig organs (kidneys, lungs, and liver) were conducted
from 5% September to 30" December 2019 in order to report infection with
this parasite. Results: Out of the 2425 slaughtered pigs, 63 of them were Echi-
nococcosis positive, resulting in overall infection prevalence of 2.6% (95% CI:
1.9% - 3.22%). The kidneys (2.35%) were most infected, followed by lungs
(0.21%), and liver (0.04%). Recommendations: A more in-depth study on
the molecular epidemiology of Echinococcosis in the different regions of Cote
d’Ivoire is underway. Also, capacity building of community livestock actors
(Veterinarians, health inspectors, breeders and butchers) and sensitization of
the population on this disease is necessary in order to improve its diagnosis at
the abattoir level and to set up strategies to combat it.
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1. Introduction

Echinococcosis is a metacestodosis, infectious, inoculable, non-contagious in na-
ture and common in humans and domestic animals. It is caused by the presence
and development in the various organs and tissues (especially the liver and lungs)
of an echinococcal-like larvae. It is a flat and segmented worm. Echinococcus
species parasitizes certain canine mammals, mainly dogs [1].

Humans are accidentally an intermediate host and in this case, it is a fatal
zoonosis if the management of the patient is late or poorly conducted. It has a
significant impact on animal and human health where it causes approximately
19,300 deaths and 871,000 disability per year worldwide [2]. The annual costs
attributable to this disease in terms of treatment and lots of animal to death stands
at 3 billion US dollars (US$).

This zoonosis is present in all regions of the world and hampers livestock
farming [3]. Echinococcosis is subject of special surveillance by the health au-
thorities in the Maghreb countries, eastern Africa and South Africa [4]. In West
Africa, this zoonosis is still poorly understood [5]. In Cote d’Ivoire, few studies
have been carried out on echinococcosis. However, the data available at the abat-
toir level indicates the presence of this disease in cattle, small ruminants, and pigs.
These animals are carriers of hydatid cysts and demands that such organs should
not be consumed by the public. The harmful impact of Echinococcosis on pig
farming and human health as well as the lack of information on the prevailing
species in Cote d’Ivoire, were the reasons that triggered the setting up of this study.

The main objective is to assess the echinococcosis situation in pigs in Abidjan.

2. Materials and Methods
2.1. Study Area and Period

This study was carried out at SIVAC, located in the commune of Yopougon
(5°20" North and 4°00" West). The commune of Yopougon is located in the
southwestern part of the District of Abidjan in Cote d’Ivoire. To detect the pres-
ence of this disease in pigs, they were inspected by veterinarians before slaughter.
This modern industrial abattoir deals only with pigs. It receives pigs from farms
in the district of Abidjan and has a slaughter capacity of 24 animals per day. This
study was conducted from September to December 2019. The breeds of pigs slaugh-
tered in SIVAC during the study period consisted of Landrace (LR), Piétrain
(Pi), Large White (LW) and Duroc (D), (Figure 1).

2.2. Sampling Approach

This study included all the pigs slaughtered during the survey with sampling ef-
fort of 2425 pigs inspected in 122 days.

Inspection of Organs to Identify Echinococcosis Cysts
Visual inspection and by palpation and/or incision at SIVAC was conducted by a

well trained Veterinarian. Organs such as heart, kidneys, lungs and liver were
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carefully inspected for possible cysts, racemous vesicles forming multiple alveoli
within a necro-fibrous focus, or lesions that may suggest echinococcosis [6] [7]
(Figure 2).

2.3. Data Analysis

The R software (version 3.6.1) was used for statistical analysis. Prevalence and
risk factors such as sex, animal breed, breeding system, locality and age were
compared using the Chi-square test. The Generalised Linear Model (GLM) with
Poisson family error distribution was used to analyze the influence of these risk
factors on the carcass weight of the animals. The uniform distribution test was
used to test the consistency of risk for developing echinococcosis in localities
with statistically analysable data. A linear model was used to test the correlation
between carcass weight and prevalence. All statistical tests were kept at p < 0.05

significance level.
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Figure 2. Some infected organs: (a) Kidneys; (b) Liver.
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3. Results

3.1. Prevalence of Porcine Echinococcosis

Out of the 2425 pigs inspected, 63 Echinococcus cysts were identified with over-
all infection prevalence of 2.60% (95% CI: 1.97% - 3.22%).

3.2. Prevalence of Porcine Echinococcosis with Age

A superior infection prevalence of porcine echinococcosis was found in 8 months
old pigs. However, statistically significant differences (P = 0.0048) in prevalence
rates occured in 8 months old pigs and the other age cohorts (Table 1).

3.3. Prevalence of Porcine Echinococcosis with Sex

Based on sex, females had a superior infection rate compared to their male coun-
terparts with a statistically significant difference (P = 0.0006) (Table 2).

3.4. Prevalence of Porcine Echinococcosis with Breed

Regarding the breed of pigs, the Piétrain recorded the highest infection preva-
lence (Table 2). There was a statistically significant difference (P < 0.0001) in the
prevalence of echinococcosis with breed.

3.5. Prevalence with Husbandry System

Pigs reared in the traditional husbandry system recorded the highest infection
prevalence than those reared in other systems. A statistically significant differ-
ence (P = 0.003) was recorded with prevalence of porcine echinococcosis and
husbandry system (Table 2).

3.6. Prevalence with Origin (Locality) of Animals

A superior infection prevalence of porcine echinococcosis was recorded at Ad-

zope. There was no statistically significant difference (P = 0.86) in prevalence

Table 1. Prevalence of echinococcosis cyst with age of pigs.

Age (months) Number Positive case Prevalence (%)
6 12 04 0.16
7 136 03 0.12
8 2253 41 1.69
9 11 02 0.10
10 09 09 0.37
12 01 01 0.04
17 01 01 0.04
24 01 01 0.04
26 01 01 0.04
Total 2425 63 2.60
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with locality (origin) (Table 2).

3.7. Porcine Echinococcosis Prevalence and Organ
We noticed that most of the infections were associated with kidneys, followed by

the lungs and liver (Table 3).

3.8. Correlation between Weight of Carcasses and Prevalence of
Echinococcosis

From the correlation analysis conducted between weight of pig and prevalence
of echinococcosis, a strong, positive and significant correlation (p = 0.037; R* =

0.9) was recorded (Figure 3).

4. Discussion

The overall prevalence of Echinococcosis in pigs slaughtered at SIVAC was
2.6%. This prevalence is higher than that obtained by Acapovi et al [7] at the

Port-Bouét slaughterhouse during a retrospective study in cattle. This difference

Table 2. Prevalence of Echinococcosis with sex, breed, husbandry system and locality.

Risk factors Variable Number Positive cases Prevalence (%) p-value
Sex Male 1714 33 1.93 0.0006
Female 648 30 4.63
Breed Duroc 83 0 0.00 <0.0001
Large White 2156 48 2.23
Landrace 156 12 7.69
Piétrain 30 3 10.00
Husbandry system Intensive 1762 39 2.21 0.003
Semi-intensive 526 15 2.85
Traditional 137 9 6.57
Locality Petit-Akoupe 283 6 2.12 0.86
Adzope 109 5 4.59
Bingerville 1164 29 2.49
Bouafle 139 5 3.6
Taabo 191 5 2.62

Table 3. Porcine echinococcosis prevalence with organ.

Organ Number infected/Number slaughtered Prevalence (%)
Liver 1/2425 0.04
Lungs 5/2425 0.21
Kidney 57/2425 2.35
Total 63/2425 2.6
DOI: 10.4236/jbm.2020.811001 5 Journal of Biosciences and Medicines
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Figure 3. Correlation plot between weight of carcasses and porcine echinococcosis pre-
valence.

could be explained by the fact that the number of cattle slaughtered is 6 times
higher than the number of pigs. A study carried out at the Haute-Corse slaugh-
terhouse on 2527 pigs, 5970 sheep, 2431 cattle and 1860 goats, resulted in preva-
lence of 5.9%, with pigs as the only infected animal species [8]. The prevalence
from this study is superior to that obtained in SIVAC but shows once again the
vulnerability of pigs to echinococcosis. The lower prevalence in the present
study at SIVAC could also be due to the sample size. The number of animals
slaughtered at SIVAC is lower than that at the Haute-Corse slaughterhouse in
France. In addition, the low prevalence of echinococcosis in our study coud be
related to the diagnostic approach which was clinical diagnosis with low sensi-
tivity. However, the use of molecular (PCR) and serological (ELISA) tools which
are more sensitive would have led to the detection of higher cases as well as the
prevailing species compared to clinical diagnosis [9] [10] [11]. One of the main
limitation of this study is the use of clinical diagnositic approach to identify the
cyst of echinococossis rather than confirming the presence of the disease using
more sensitive screening approaches such as ELISA and PCR.

The organs detected with echinococcosis infection included the kidneys, lungs
and liver as already reported by Acapovi et al [7] who also established that for
large and small ruminants, the kidney was the most infected organ.

The prevalence of echinococcosis with breed indicated that Pietrain recorded
highest prevalence rate. This high prevalence could be explained by the very low
number of Pietrain pigs compared to other breeds.

Based on porcine echinococcosis prevalence with sex, it was noticed that male
pigs had a higher prevalence than their female counterparts. These results are
contrary to those obtained from a study conducted on ruminants in north east
Morocco by El Brebri et al. [12]. According to them, females are more vulnera-
ble to echinococcosis infection than males [13]. This difference could also be ex-
plained by the lower number of female animals examined in this study.

The traditional breeding system recorded highest prevalence (6.57%). This
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highest prevalence could be due to the fact that in the traditional breeding sys-
tem, animals are left to feed in all sorts of environments that predisposes them to
infections [14] [15]. Moreover, in semi-intensive system, the animals are fed
with kitchen remains or agricultural waste that could be soiled with parasite
eggs.

The results of this present study show that older animals had a higher preva-
lence rate of echinococcosis. This finding is similar to that reported in several
studies carried out in Morocco, Algeria, Tunisia, and Ethiopia [12] [16] [17] [18]
[19]. According to these authors, the prevalence of echinococcosis increase with
age. This correlation is thought to be caused by the wanning immune system of
animals with age. Also, Echinococcus would prefer to develop in older animals
with immunosuppressed system. Indeed, the infection period of this parasite is
between 4 and 13 months, which makes it difficult for diagnosis in younger host.

The prevalence obtained at SIVAC could be explained by the fact that the pigs
come from breeding areas where the environment, habitat, feeding grounds are
infested by echinococcal tapeworm eggs such as those coming from Adzope lo-

cality that recorded the highest infection prevalence.

5. Conclusion

This abattoir study resulted in porcine echinococcosis prevalence of 2.6%. Kid-
neys recorded the highest infection prevalence with hydatid cysts. Host related
risk factors such as age, sex, breed and not locality significantly affected the pre-
valence of echinococcosis in pigs. There was a strong and significant association

between weight of pigs and porcine echinococcosis prevalence.
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