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Abstract
Introduction: Cystic echinococcosis is a zoonotic infection caused by larval stage of Echinococcus granulosus, which is a 
widely prevalent disease of public health and economic importance. This cross-sectional study was undertaken from January 
to July 2019 in Adaba abattoir to estimate the prevalence of cystic echinococcosis, investigate its potential risk factors, and to 
characterize the cysts.
Materials and Methods: A total of 400 samples were collected and processed. The study animals were chosen using a simple 
random sampling method. Potential risk factors were assessed by ante-mortem examination. A post-mortem examination was 
also performed, which included a primary examination (visual inspection and palpation of the lung, liver, heart, spleen, and 
kidney) and a secondary examination (incisions into each organ in the presence of one or more hydatid cysts). The total number of 
cysts found per organ and their sizes were recorded. The prevalence of cystic echinococcosis was summarized using descriptive 
statistics, and the chi-square test was used to assess infection status in relation to the hypothesized risk factors. A probability level 
of P < 0.05 was set for statistical significance. 
Results: The overall prevalence of cystic echinococcosis was recorded to be 34.5% (95% CI: 14.69-22.90). The disease was 
statistically significantly (P < 0.05) associated with age and body condition scores, but insignificantly (P3> 0.05) associated with 
gender. Of the total of infected cattle, a large number of cysts were found in lung 60 (35.7%). After characterization of the cysts 
based on size, 69 (48.9%), 62 (43.9%), and 10 (7.1%) cysts were categorized as small, medium, and large, respectively. Of the 
total cysts examined, 27 (16%) were calcified, 101 (60.1%) were sterile, and 33 (23.9%) were fertile. Out of the total fertile cysts 
identified, 25 (62.5%) were found to be viable and 15 (37.5%) were non-viable cysts. 
Conclusion: It is deduced that cystic echinococcosis is widespread in cattle slaughtered and it is a major cause of organ 
condemnation at Adaba abattoir. Therefore, it is imperative that efficient meat inspection service and safe disposal of condemned 
organs should be meticulously practiced in order to control this parasitic zoonosis.
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Introduction
Echinococcosis (hydatid disease, hydatidosis) is an 
important emerging and re-emerging helminthic zoonosis 
of worldwide distribution which is caused by Echinococcus 
granulosus, Echinococcus multilocularis, Echinococcus 
oligarthrus, and Echinococcus vogeli (1,2) The disease 
has been recorded in humans as well as in many species 
of animals (1-3). The disease has significant impact 
on human health (4). The larval stage of Echinococcus 
granulosus is responsible for cystic echinococcosis (3). 
It is found all over the world including Ethiopia (3,5). 
Cystic echinococcosis is more common, has a higher 
economic cost, and exerts greater public health impact 
in rural communities in developing nations where dogs, 

intermediate host species, and humans interact (6). The 
disease contributes to reduced meat production due to 
carcass or organ condemnation (7). The failure of organs 
caused by cysts, as well as anaphylaxis caused by the cyst 
bursting and releasing fluid, is a serious manifestation in 
humans (8). 

To complete its life cycle, Echinococcus requires two 
mammalian hosts (an intermediate and a definitive host) 
(9). Although dogs are the most common definitive host 
of the parasite, the parasite can also live in intermediate 
hosts, such as domestic ungulates and humans (10). The 
gravid proglottids of the adult worm release eggs in the 
small intestine, which the definitive host passes in feces. 
Intermediate hosts, such as cattle, sheep, goats, pigs, and 
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other ruminants, as well as humans, can accidentally 
ingest these infective eggs with oncosphere. The eggs 
hatch in the small intestine of the intermediate host, 
and the released oncospheres breach the intestinal wall 
and travel through the circulatory system to a variety of 
organs, including the liver and lungs (11). 

In areas where cattle, sheep, and goats are still 
slaughtered traditionally and offal is widely accessible to 
dogs and other wild carnivores, cystic echinococcosis is 
potentially a zoonotic disease (12). The disease is endemic 
in livestock-rearing areas around the world, creating 
public health problems in regions such as the Middle 
East, Mediterranean region, Central and South America, 
Asia, and Africa (13). Since the 1970s, Ethiopians have 
been reporting the condition, and it is one of the primary 
causes of organ condemnation in most abattoirs and 
slaughterhouses, resulting in huge financial losses (14).

Several studies have reported the prevalence and 
economic significance of cystic echinococcosis in different 
abattoirs of Ethiopia, such as, Bahir Dar municipal 
abattoir (18.75%) (15), Kombolcha abattoir (33.5%) 
(5), Jimma abattoir (54.5%) (16) and Asella municipal 
abattoir (37.9%) (17). Despite the foregoing studies, the 
disease has not been well investigated, and information 
on its prevalence, economic impact, and associated risk 
factors is still inadequate, particularly in and around 
Adaba. Furthermore, having sufficient information 
regarding the prevalence of the disease and its related risk 
factors in the research area is critical for developing an 
appropriate preventative and control approach. Therefore, 
this study was conducted with the objectives to estimate 
the prevalence of cystic echinococcosis, investigate its 
potential risk factors, and characterize the cysts in cattle 
subjected to slaughter at Adaba abattoir in Ethiopia.

Materials and Methods
Study Area Description
Adaba is a town in west Arsi Zone of Oromia regional 
state of Ethiopia. It is located at 250 km south-west of 
Addis Ababa (capital city of Ethiopia), between latitudes 
7° 00’ 0.00”N and 39° 29’ 59.99” E. Adaba is bordered on 
the southwest by Nensebo, on the west by Dodola, on the 
northwest by Shabelle river, which separates it from the 
Gedeb-Asasa, and on the east and south by Bale Zone. 
The average maximum temperature of Adaba is 21°C, 
while the average minimum temperature is 10.4°C. 
According to a land survey, 16.9% of this woreda is arable 
or cultivable, 23.3% is pasture, 52.2% is forest, and the 
remaining 7.6% is considered swampy, mountainous 
or otherwise unusable. The Adaba abattoir provides 
fresh meat for different organizations such as hotels, 
restaurants, and butchers (18).
 
Study Animals 
The study animals were crossbred and indigenous zebu 

cattle breeds of both genders were slaughtered at Adaba 
abattoir. The majority of the slaughtered animals were 
brought in from various markets in and around Adaba. 
It was difficult to pinpoint the origin of all animals 
slaughtered at the abattoir and relate the findings on 
hydatidosis to a specific location. Attempts were made, 
however, and it was discovered that the majority of them 
were obtained from nearby markets (Dodola, Bale-Robe 
and Gadab-Asasa).

Study Design 
This study was a cross-sectional study conducted in 
Adaba abattoir from January to July 2019 to estimate 
the prevalence of cystic echinococcosis, investigate its 
potential risk factors, and characterize the cysts, taking 
into account the age, gender, and body condition of the 
animal.
 
Sample Size Determination
The sample size was calculated using the formula 
recommended by Thrusfield and Christley (19), based on 
a 50% expected prevalence with 95% confidence interval 
(CI), and 5% desired absolute precision.

( )
2

21.96  1p
n

d
p

=
−

Where, n = sample size of the study population, d = 
desired precision and p = 50% expected prevalence.

Accordingly, based on the above formula, a sample size 
of 384 was calculated, but the sample size was increased to 
400 to increase the level of precision.
 
Sampling Method 
In the lairage, a simple random sampling procedure was 
used to select the required number of study animals. 
Female cattle were few in number in the research area; 
therefore, they were all included. Each selected animal 
was given an identification number and data on its gender, 
age, and body condition was recorded prior to sampling. 
The Ethiopian Ministry of Agriculture Meat Inspection 
Regulation (1972) was followed for inspecting meat for 
hydatid cysts. 

Data Collection Methods
Ante-mortem Examination
Each of the study animals was given an identification 
number with a paint mark on their body during ante-
mortem inspection. The age of the animals was estimated 
by examining the eruption of their teeth (20). Two age 
groups considered: those over the age of five and those 
under the age of five. On the basis of muscle mass and fat 
cover on the ribs, hips, between hooks, pins, spine, and 
transverse processes, body condition of the study animals 
were divided into three basic categories: poor, medium, 
and good (21).
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 Post-mortem Examination
The post-mortem examination technique consisted of 
two steps: primary and secondary examinations. The 
visceral organs, such as lungs, liver, heart, spleen, and 
kidneys were visually inspected and palpated during the 
primary examination, which was followed by a subsequent 
examination if evidence of metacestode was found. The 
secondary examination involved further incision into 
each organ in the presence of one or more hydatid cyst(s). 
The total number of cysts found per organ and their sizes 
were all documented. The cysts were removed, packed 
in separate plastic bags, labeled, and transported to the 
laboratory for further analysis. The identification of cysts 
was carried out in Veterinary Clinic Laboratory of Adaba 
Woreda using the criteria described by Solusby (22).

Cyst Characterization
The cysts were counted, measured in size, and their 
fertility and viability were determined. They were 
categorized as large (diameter > 10 cm), medium 
(diameter 5-10 cm), or small (diameter 5 cm) based on the 
size (23). Additionally, they were identified and classed 
as fertile or infertile based on the presence or absence of 
brood capsules containing protoscolices in hydatid fluid. 
Infertile cysts were further classified as sterile (fluid-filled 
cysts without protoscoleces) or calcified (typical calcified 
cysts produce a gritty sound when cut) (22). To test the 
viability, a needle was used to puncture the cyst wall, after 
which the contents were examined microscopically (×40) 
for amoeboid-like peristaltic movement of protoscoleces, 
as per standard procedure. In doubtful circumstances, 
a drop of 0.1% aqueous eosin solution was added to an 
equal volume of viable protoscolices on a microscope 
slide, with the principle that viable protoscolices totally 
or partially exclude the dye, whereas dead protoscolices 
take it up (24).

 Data Analysis
All data were collected and entered into a computer 
using Microsoft Excel before being transferred to STATA 
version 14.0 (Stata Corp. College Station, TX, USA) for 
analysis. The prevalence of cystic echinococcosis was 
calculated using descriptive statistics. The infection status 
was assessed in relation to the hypothesized risk factors 
using the chi-square test. A probability level of (P < 0.05) 
was set for statistical significance.
 
Results
Of the 400 cattle examined during routine meat inspection 
at Adaba Abattoir, 137 (34.25%) (95% CI: 29.74-39.06) 
were found to have cystic echinococcosis. The infection 
rate among the cattle with different body condition scores 
was shown to be significantly different (P < 0.05) in this 
study. The highest prevalence was found in the cattle with 
the poor body condition (50.8%), followed by medium 
(22%), and good (19.7%) (Table 1).

There was a statistically significant difference in the 
infection rate among animals of different age groups 
(P < 0.05) in this study, with the highest prevalence in 
animals aged > 5 years (37.7%) and the lowest prevalence 
in animals aged < 5 years (24%) (Table 2).

There was a statistically significant difference in the 
infection rate among studied animals of different genders 
(P > 0.05) in the current study, with male animals having 
a higher prevalence (34.8%) than female animals (30.8%) 
(Table 3).

Of the 137 infected cattle, 168 cysts were identified, 
among which 60 (35.7%) cysts were found only in the 
lung, 40 (23.8%) were found only in the liver, 1 (0.6%) was 
found in the spleen, 4 (1.8%) were found in the kidney, 3 
(1.8%) were found in the heart, 52 (30.9%) were found 
both in the liver and lung, 6 (3.6%) were found in the liver, 
lung, and heart at the same time, and 3 (1.8%) were found 

Table 1. The Prevalence of Cystic Echinococcosis in Cattle Slaughtered at Adaba Abattoir in Relation to Their Body Condition

Variables Categories Animal Examined No. of Positive Cases Prevalence (%) χ2 P Value

Body condition

Poor 175 89 50.9 38.21

0.001Medium 159 35 22

Good 66 13 19.7

Table 2. The Prevalence of Cystic Echinococcosis in Cattle Slaughtered at Adaba Abattoir in Relation to their Age

Variable Categories Animal Examined No. of Positive Cases Prevalence (%) χ2 P Value

Age <5 years 100 24 24 6.22 0.013

Table 3. The Prevalence of Cystic Echinococcosis in Cattle Slaughtered at Adaba Abattoir in Relation to their Gender

Variable Categories Animal Examined No. of Positive Cases Prevalence (%) χ2 P Value

Gender Male 348 121 34.8 0.32
0.571

Female  52 16 30.8
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in the liver, lung, and kidney at the same time (Table 
4).

After characterization of the cysts based on size, 69 
(48.9%), 62 (43.9%) and 10 (7.1%) were categorized 
as small, medium, and large, respectively, without 
including calcified cysts. The distribution of cysts in 
different organs based on size revealed that the lung 
had the highest number of small, medium, and large 
cysts (Table 5).

Of the total cysts examined, 27 (16%) were calcified, 
101 (60.1%) were sterile, and 40 (23.9%) were fertile. 
Out of the total fertile cysts identified, 25 (62.5%) 
were found to be viable and 15 (37.5%) were non-
viable cysts. Out of the total 40 fertile cysts recorded, 

15 (37.5%) were found in the lung, 9 (22.5%) in the liver, 1 
(2.5%) in the kidney, 1 (2.5%) in the spleen, and 14 (35%) in 
the lung and liver. Of 101 sterile cysts recorded, 41 (40.6%) 
were found in the lung, 15 (14.8%) in the liver, 1 (0.9%) in 
the kidney, 3 (2.9%) in the heart, 32 (31.7%) in the lung and 
liver, 6 (5.9%) in the lung, liver, and heart, and 3 (2.9%) in the 
lung, liver, and kidney. Of the total 27 calcified cysts, 4 (14.8%) 
were found in the lung, 16 (59.2%) in the liver, 1 (3.7%) in the 
kidney, and 6 (22.2) in the lung and liver (Table 6).

Discussion
Cystic echinococcosis, caused by larval stage of E. granulosus, 
is a neglected helminthic zoonosis of worldwide distribution 
(3). The present study reported the occurrence of cystic 
echinococcosis in cattle of different body condition 	 scores, 
age groups, and genders that were slaughtered at Adaba abattoir 
in Ethiopia. The overall prevalence of cystic echinococcosis 
was estimated to be 34.25% (137/400). Our observation 
is comparable with reports of studies conducted in Asella 
abattoir (37.9%) (17) and Kombolcha abattoir (33.5%) (5). 
The infection rate found in the present study is lower when 
compared with studies conducted in Shashamanne abattoir 
(49.5%) (25) and Jimma abattoir (54.5%) (16). However, it 
is higher compared to the reports of studies conducted in 
Bako abattoir (11.8%) (26) and Gondar Elfora export abattoir 
(20.5%) (27). The differences in the prevalence of cystic 
echinococcosis among cattle in different areas of Ethiopia 
could be due to a range of factors, including agroecology, 
public awareness, and culture and religion of the society.

In the present study, body condition showed statistically 
significant (P < 0.05) association with the prevalence of cystic 
echinococcosis. The infection rate was significantly higher in 
animals having poor body condition than medium and good 
body conditioned animals. Our finding is in accordance with 
the studies conducted in Adama municipal abattoir (28) and 
Jimma abattoir (16). Because of their low immunity, animals 
with poor body condition had a higher chance of infection 
with cystic echinococcosis. It is also possible that the animals 
who were in poor body condition had previously suffered 
from dietary and health issues.

Table 4. The Location of Cystic Echinococcosis in Cattle 
Slaughtered at Adaba Abattoir

Organ
Number of Organs 

Affected
Percent

Lung 60 35.7

Liver 40 23.8

Spleen 1 0.6

Kidney 3 1.8

Heart 3 1.8

Lung and liver 52 30.9

Lung, liver and heart 6 3.6

Lung, liver and kidney 3 1.8

Table 5. Distribution of Hydatid Cysts Based on Size in 
Different Organs of Cattle at Adaba Abattoir

Organ
Small cyst 

(%)
Medium 
cyst (%)

Large cyst 
(%)

Total 
(%)

Lung 35 (50.7) 40 (64.5) 7 (70) 82 (58.2)

Liver 26 (37.7) 21 (33.9) 3 (30) 50 (35.5)

Spleen - 1 (1.6) - 1 (0.7)

Heart 5 (7.2) - - 5 (2.8)

kidney 3 (4.3) - - 3 (2.8)

Total 69 (48.9) 62 (43.9) 10 (7.1) 141

Table 6. Fertility and Viability of Cysts in Different Organs

Organ
 Fertility Test Viability TEST

Fertile (%) Sterile (%) Calcified (%) Viable (%) Non-viable viable (%)

Lung 15 (37.5) 41 (40.6) 4 (14.8) 10 (40) 5 (33.3)

Liver 9 (22.5) 15 (14.8) 16 (59.2) 6 (24) 3 (20)

Kidney 1 (2.5) 1 (0.9) 1 (3.7) - 1 (6.6)

Heart - 3 (2.9) - - -

Spleen 1 (2.5) - - 1 (4) -

Lung and liver 14 (35) 32 (31.7) 6 (22.2) 8 (32) 6 (40)

Lung, liver, and heart - 6 (5.9) - - -

Lung, liver, and kidney - 3 (2.9) - - -

Total 40 (23.8) 101 (60.1) 27 (16.1) 25 (62.5) 15	 (37.5)
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In the current study, with regard to the infection rate of cystic 
echinococcosis in different age groups of cattle, a significant 
difference (P < 0.05) was observed. Animals with more than 
5 years of age were significantly more affected compared to 
those with less than 5 years of age. This finding is similar to 
the observations reported in Debre Berhan municipal abattoir 
(29) and Hawassa municipal abattoir (30). It is possible that 
the difference in infection rates is due to older cattle being 
exposed to infection for longer periods of time and having 
lower immunity to infection.

In the present study, there was a statistically insignificant 
(P > 0.05) association between gender and the prevalence of 
cystic echinococcosis. However, male animals were more 
affected than females. This observation is similar to the 
findings of studies conducted in Bako abattoir (26) and Debre 
Tabor abattoir (31). This may be due to the small number 
of female animals slaughtered at the abattoir during the 
study period. However, the current finding disagrees with 
observations reported in Debre Berhan municipal abattoir 
(29) and Adama municipal abattoir (28), where infection rate 
was statistically significantly associated with gender. 

With regard to the location of the cysts, lung is found to 
be the most commonly affected organ followed by liver. The 
heart, kidney and spleen were the least affected organs in the 
study animals. This observation is in accordance with the 
findings of studies conducted in Adama municipal abattoir 
(28) and selected commercial abattoirs in Ethiopia (32). This 
could be because migrating oncospheres of the parasite come 
into contact with the liver and lung due to the presence of the 
dense capillary networks in these organs, and they are primarily 
exposed to the hepatic and pulmonary filtering systems 
before they come into contact with any other peripheral organ 
(33). Furthermore, the hexacanth embryo can penetrate the 
lymphatic system and travel via the thoracic duct to the heart 
and lungs, infecting the lung before or instead of the liver (34).

The proportion of large, medium, and small sized cysts was 
higher in the lung than in the other organs. Similar findings 
were reported in eastern parts of Ethiopia (35) and Wolaita 
Sodo municipal abattoir (36). The findings of this study 
revealed that most of the cysts found in cattle were sterile, 
followed by fertile and calcified cysts. This observation is 
similar to reports of studies conducted in Shashamanne 
abattoir (25) and Addis Ababa abattoir enterprises (37). The 
lung had a higher percentage of sterile cysts, while the liver 
had a higher percentage of calcified cysts. This could be linked 
to the higher reticuloendothelial cell count and abundant 
connective tissue reaction of the organ (38). The percentage of 
viable cysts was found to be higher in the lung. This could be 
due to the softer consistency of the lung, which allows easier 
development of the cyst, and the fertility of hydatid cyst may 
increase (39). 

Conclusion
Cystic echinococcosis is widespread in slaughtered cattle, 
which is the leading cause of organ condemnation at the 

Adaba abattoir. The highest number of cysts was 
found in the lung and liver, which could contribute 
to a higher rate of condemnation of these organs. 
The presence of viable cysts in the examined organs 
suggests that cattle continue to play a part in this 
zoonosis, posing a risk of transmission to other 
intermediate hosts and the human population of 
the study area. Furthermore, the estimated annual 
economic losses caused by cystic echinococcosis 
were reported in this study. Cystic echinococcosis 
appears to be an economically important disease in 
the study area, owing to the increased incidence of 
the disease in cattle and the resulting financial losses. 
As a result of the foregoing conclusion, the following 
recommendations are made:
•	 Efficient meat inspection service is imperative.
•	 Dogs should be dewormed, and condemned 

organs should be safely disposed 
•	 It is essential to educate the public about cystic 

echinococcosis.
•	 In various parts of Ethiopia, detailed 

epidemiological investigations of cystic 
echinococcosis are required.
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