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Abstract: Bovine fascioliasis in Peru is highly prevalent in almost all 

regions; however, there are few studies about its prevalence in the region of 

Amazonas. This research aimed to determine the prevalence and risk factors 

associated with fascioliasis from four livestock basins in the Amazonas 

region. A total of 941 bovine feces samples were analyzed and a prevalence 

of 52% was found. The highest prevalence was registered in females 

(53.9%), crossbred (58.6%), and producers with less than 50 animals 

(54.40%). The highest risk factor was for Brown Swiss (2.1), crossbreeds 

(2.4), heifer (4.1), females (1.4), and bovine that drinks water from streams 

(2.5) and waterhole (2.4). With the principal component analysis, 5 groups 

were identified, where the first explains that the area of the farm and the 

number of animals are related to the prevalence of fascioliasis. Group five 

indicated a relationship between the drinking water source and the breeds 

with the highest prevalence of fascioliasis. The results show that there are 

high prevalence and risk factors that affect livestock productivity and 

welfare. For this reason, there is a need to improve veterinary and animal 

health support, as well as training in livestock management, providing 

adequate sources of nutrition, and improving drug administration. 

 

Keywords: Amazonas Region, Extensive Livestock, Fasciola Eggs, 

Fascioliasis, Odds Ratio 

 

Introduction 

Fasciola spp. it is distributed worldwide and causes 

fascioliasis. This disease has social and economic 

importance (Vara-Del Río et al., 2007; Utrera-

Quintana et al., 2022), affecting bovines, sheep 

(Reigate et al., 2021), goats (Pérez-Creo et al., 2016) 

and humans who are the definitive hosts of this 

parasitosis (Beesley et al., 2018). The adult stage of the 

parasite is located in the bile ducts of herbivorous 

mammals and to complete its biological cycle it 

requires snails of the genus Lymnaea as intermediate 

hosts (Alba et al., 2023). Trematode prevalence has 

increased worldwide due to climatic variations 

(Suwannatrai et al., 2017), resistance to anthelmintics 

(Vineer et al., 2020), and current agricultural practices 

(Shrestha et al., 2020). Fascioliasis infection is chronic, 

generating losses in the animal industry due to reduced 

meat and milk production, bovine fertility (Jaja et al., 

2017), and confiscation of livers (Arias-Pacheco et al., 

2020), especially in animals raised in extensive 

systems (Olaogun et al., 2023). 

Bovine fascioliasis in Peru has a high prevalence, with 

more than 70% of the infection present in 21 of its 24 

regions. This is an agricultural and livestock country, with 

an Andean region that extends from 500 to 6768 meters 

above sea level, representing 35.50% of the national 

territory (Ñaupas, 2004). A relevant aspect of the increase 

of this parasitosis is the geographical distribution of the 

intermediate host, which coincides with the areas with the 

largest breeding population, especially in the Andes of 

Peru. In addition, raising cattle in an extensive 

exploitation system (grazing) adds to the increase in 
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disease. Murga et al. (2018), determined that the type of 

system used for raising cattle in the region is the extensive 

system, where more than 60% has natural pastures and 

36% with grass for cutting, and the source of the drink is 

ad libitum. This could reflect poor control in pasture 

handling by increasing intermediate hosts (Murga et al., 

2018). Infection by fascioliasis generally occurs during 

grazing or when feeding the animals with green forage 

from agricultural purification and when using a non-

served water source (Kurnianto et al., 2022). 

At the level of Peru, there are reports of the prevalence 

of fascioliasis, for example, in the province of 

Huancabamba in Piura, 64.91% was reported (Alva et al., 

2020), in Chachapoyas a 90% incidence of fascioliasis 

was reported (Diaz-Quevedo et al., 2021) and in 

Cajamarca, more than 40% of trematodes were reported 

to be resistant to triclabendazole (Fernandez-Baca et al., 

2022). The last Agricultural Census of Peru registered 

more than 5 million head of bovines, of which 3.05% 

(157166) are located in the Amazon region (INEI, 2012) 

and beef production has increased significantly over the 

last 10 years. Beef meat is currently in very high demand 

and Amazon producers are considering exporting to other 

parts of Peru due to the high quality of the meat produced. 

However, for the production of quality meat, animals that 

have well-being and are free of diseases are needed. In 

this sense, the prevalence of fascioliasis in the country 

must be monitored and good and efficient programs for 

the prevention and control of this parasitosis must be 

carried out. Prevalence data is relevant when designing 

programs that instill good parenting habits in communities 

(Cabada et al., 2018). In that sense, we estimate the 

prevalence and risk factors of bovine fascioliasis in 

Amazonas and its effects on meat production. 

Materials and Methods 

Study Area 

The research was carried out between January and 

August 2021 in the highlands of the Northeast of Peru, 

located in Leymebamba at 2,158 m.a.s.l, with an average 

annual temperature of 19°C and relative humidity of 82%, 

Molinopampa at 2,407 m.a.s.l, with an average annual 

temperature of 19.5°C and relative humidity of 82%, 

Rodríguez de Mendoza at 1,395 m.a.s.l, temperature annual 

average of 20°C and relative humidity of 78% and Florida at 

2225 m.a.s.l, annual average temperature of 17°C and 

relative humidity of 71%, region of Amazonas, Peru (Fig. 1) 

 

 
 

Fig. 1: Livestock basin location map 
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Experimental Design 

The research was carried out under a randomized, 

descriptive, and cross-sectional design. We visited 25 

places (place of origin) within the 4 livestock basins. A 

total of 1734 bovine feces samples were estimated with 

the finite population formula (Subramani, 2000), at a 

confidence level of 95%. To obtain epidemiological data 

on possible risk factors, a questionnaire was applied to 60 

producers. The data was based on age, sex, breed, total 

farm area, the total number of animals per farm, water 

source, and rearing system. 

Sampling and Laboratory Analysis 

Fecal samples of 10-15 g were collected from the 

rectum of 1734 bovines, grouped according to breed 

(Brown Swiss, Holstein, Simmental, Creole, and 

Crossbred), animal category (calf, bullfighter [male 

bovine of 8-18 months of age], bull, veal, heifer, 

pregnant heifer and cow) and sex (male and female) 

and transported at 4°C to the laboratory. The presence 

of eggs was corroborated by the sedimentation 

technique (Correa et al., 2016), at the Laboratory of 

Infectious and Parasitic Diseases of Domestic Animals 

of the Universidad Nacional Toribio Rodríguez de 

Mendoza de Amazonas. 

Statistical Analysis 

The prevalence of Fasciola spp. it was determined 

using descriptive statistics. The analysis of the fascioliasis 

association with livestock basin, place of origin, sex, 

breed, animal category, total farm area, the total number 

of animals on the farm, water source, and rearing system, 

was evaluated with Chi-square with a significance level 

of 0.05 and with a confidence level of 95% (Eq. 1). Risk 

factors (Odds ratio) and 95% confidence intervals based 

on the value of exp (β), were determined with binary 

logistics regression (Pinilla et al., 2020). The probability 

proportions were determined after applying a 

questionnaire to the producer of each livestock basin at 

the time of sampling. The factorial analysis was based on 

the method of extraction of main components with 

Varimax. The missing values in coefficients with absolute 

values below 0.20 were suppressed. The contrast of the 

correlation coefficients was performed using Kaiser-

Meyer-Olkin and the hypothesis contrast occurred with 

the Bartlett sphericity test (p<0.05). The analyzes were 

performed at IBM SPSS vs. 26 Eq. 1: 
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r = The number of categories of the variable in the rows 

c = The number of categories of the variable in the columns 

Oij = Number observed in input ij 

Eij = Expected number at input ij 

 

Results 

Fasciola Spp Prevalence 

The prevalence of Fasciola spp. in bovines in the four 

livestock basins was 52% (Fig. 2A). A significant 

association (Chi-square = 149.68, p<0.05) was found 

between the prevalence values in the four livestock basins 

in Molinopampa, Leymebamba, La Florita and Rodrigues 

de Mendoza (Fig. 2A). At the level of origin place, the 

highest prevalence found was in Pumahermana, followed 

by Tingo and Zeta. The level of association was 

significant for the origin place (Chi-square = 182.63, 

p<0.05) (Fig. 2B). 

The prevalence of Fasciola spp. was associated with 

bovine sex (Chi-square = 8.34, p<0.05). The highest 

value was found in female bovines with a prevalence 

of 53.90% (Fig. 2C). On the other hand, depending on 

the bovine breed, there is a low association with the 

prevalence of Fasciola spp. (Chi-square = 36.17, 

p<0.05) and low level of prediction according to 

Lambda (Fig. 2D). The Crossbred bovine presented the 

highest prevalence, followed by the Swiss brown breed. 

Similarly, a significant association was found between 

the prevalence and the animal category (Chi-square = 

59.58, p<0.05). In addition, heifers, pregnant heifers, 

bullfighters, and cows showed the highest prevalence 

compared to the other animal categories (Fig. 2E). 

There was a significant association between 

Fasciola spp. prevalence and farm area (Chi-square = 

73.90, p<0.05), with a low level of association and 

prediction (Fig. 2F). The prevalence of Fasciola spp. 

according to the farm, the area was higher at 1-50 ha 

and lower when the farm was over 100 ha. We found a 

similar result when analyzing the prevalence based on 

the number of animals on farms (Fig. 2G). Higher 

prevalence was observed in producers who have less 

than 50 bovines. A significant association (Chi-square 

= 25.45, p<0.05) was found between the prevalence of 

Fasciola and the source water. The highest prevalence 

was when bovines drinks water from streams, followed 

by waterholes and irrigation ditches (Fig. 2H). The 

association was significant between prevalence and the 

type of rearing system (Chi-square = 10.48, p<0.05). 

The highest prevalence was when bovines were raised 

in mixed systems versus extensive systems (Fig. 2I). 

Risk Factors 

Binary logistic regression and odds ratios for 
fascioliasis in bovines are shown in Tables 1-4. 
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Fig. 2: Prevalence and association of Fasciola spp. in bovine; A: Prevalence and association according to livestock basins; B: 

Prevalence and association according to origin place; C: Prevalence and association according to sex; D: Prevalence and 

association according to breed; E: Prevalence and association according to the animal category; F: Prevalence and association 

according to the farm area; G: Prevalence and association according to animals on farms; H: Prevalence and association 

according to the water source; I: Prevalence and association according to rearing system 
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Table 1: Binary logistic regression analysis for Fasciola spp. infection in bovines according to livestock basins and origin place 

     CI 95% 

     ----------------------------------- 

Livestock basins β SE Sig. Exp(β) Lower Upper 

Rodriguez de Mendoza -2.01 0.10 0.045 0.760 0.582 0.993 

Molinopampa 9.86 0.60 0.000 4.157 3.131 5.518 

Leymebamba 5.20 0.27 0.000 1.997 1.538 2.592 

La Florida -3.76 0.06 0.000 0.731 0.621 0.861 

Origin place 

Pumarca 0.00 0.42 0.996 1.002 0.442 2.270 

Abralajas 0.33 0.21 0.113 1.384 0.926 2.070 

Mashayacu 0.19 0.13 0.155 1.210 0.930 1.575 

Legia 0.06 0.09 0.492 1.065 0.890 1.275 

Los Olivos -0.03 0.07 0.646 0.967 0.837 1.117 

La Unión 0.07 0.06 0.255 1.076 0.949 1.219 

Tingo -0.15 0.05 0.001 0.862 0.787 0.945 

Pumahermana -0.19 0.08 0.018 0.830 0.712 0.968 

Espadilla -0.08 0.05 0.138 0.923 0.830 1.026 

Ipaña -0.07 0.03 0.041 0.936 0.879 0.997 

Shalcapata -0.03 0.04 0.432 0.969 0.896 1.048 

San Miguel 0.01 0.04 0.820 1.008 0.941 1.080 

Leymebamba 0.02 0.04 0.503 1.024 0.954 1.100 

Atuen -0.02 0.02 0.345 0.980 0.940 1.022 

Dashaguadero 0.01 0.03 0.768 1.009 0.952 1.069 

Vistahermosa 0.04 0.03 0.109 1.044 0.990 1.101 

San Lorenzo 0.04 0.02 0.025 1.039 1.005 1.075 

Vista Florida 0.00 0.02 0.986 1.000 0.967 1.035 

Pomacochas -0.07 0.03 0.040 0.935 0.878 0.997 

Gualulo 0.00 0.02 0.997 1.000 0.966 1.035 

Alto Gualulo 0.02 0.02 0.217 1.020 0.988 1.053 

Industrial 0.08 0.02 0.002 1.078 1.027 1.130 

Levanto 0.00 0.02 0.974 1.001 0.967 1.035 

Gocma -0.01 0.02 0.777 0.994 0.954 1.036 

Zeta -0.03 0.02 0.201 0.970 0.926 1.016 

San Juan 0.01 0.02 0.671 1.008 0.972 1.045 

β: Estimated value β., SE: Standard error., Sig: Statistically significant (p<0.05)., Exp(β): Odd ratio., CI 95%: 95% confidence interval 

 

Table 2: Binary logistic regression analysis for Fasciola spp. infection in bovines according to breed, animal category, and sex 

     CI 95% 

     ------------------------------- 

Breed β SE Sig. Exp(β) Lower Upper 

Brown Swiss 5.71 0.276 0.000 2.096 1.618 2.716 

Holstein 2.62 0.451 0.000 1.876 1.171 3.006 

Creole 1.40 0.37 0.162 1.435 0.864 2.380 

Crossbreed 4.33 0.475 0.000 2.379 1.607 3.521 

Simmental -4.4 0.069 0.000 0.594 0.472 0.748 

Animal category 

Calf -2.8 0.981 0.004 0.648 0.482 0.872 

Bullfighter 2.42 0.427 0.014 1.793 1.124 2.860 

Bull 1.41 0.342 0.158 1.408 0.875 2.267 

Veal 1.09 0.23 0.274 1.228 0.849 1.774 

Heifer 6.26 0.905 0.000 4.050 2.613 6.277 

Pregnant heifer 4.46 0.683 0.000 2.882 1.810 4.588 

Cow 2.86 0.276 0.004 1.626 1.165 2.267 

Sex             

Female 2.88 0.156 0.004 1.385 1.110 1.729 

Male -1.7 0.083 0.085 0.843 0.695 1.023 

β: Estimated value β., SE: Standard error., Sig: Statistically significant (p<0.05)., Exp(β): Odd ratio., CI 95: 95% confidence interval 
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Table 3: Binary logistic regression analysis for Fasciola spp. infection in bovines according to the farm area, animals on the 

farm, and water source 

     CI 95% 

     ------------------------------ --- 

Farm area β SE Sig. Exp(β) Lower Upper 

1 to 50 4.52 0.33 0.000 2.070 1.508 2.840 

51 to 100) 2.80 0.30 0.005 1.651 1.162 2.347 

> 100 -3.4 0.09 0.001 0.596 0.444 0.800 

Animals on farm 

1 to 50 3.44 0.38 0.001 1.950 1.332 2.854 

51 to 100 2.37 0.34 0.018 1.631 1.087 2.446 

>101 -2.8 0.11 0.008 0. 610 0.424 0.877 

Water source 

River 2.37 0.22 0.018 1.428 1.063 1.920 

Streams 3.39 0.68 0.001 2.500 1.471 4.247 

Irrigation ditch 4.20 0.26 0.000 1.815 1.374 2.398 

Waterhole 5.00 0.41 0.000 2.365 1.688 3.314 

Water pout -3.44 0.08 0.001 0.666 0.529 0.839 

Rearing system 

Extensive 0.75 0.24 0.001 2.110 1.332 3.342 

Mixed -0.75 0.24 0.001 0.474 0.299 0.751 

β: Estimated value β., SE: Standard error., Sig: Statistically significant (p<0.05)., Exp(β): Odd ratio., CI 95: 95% confidence interval 

 
Table 4: Rotated component Matrix, KMO, and Barlett test 

 Components 

 ------------------------------------------------------------------------------------------------------------------------- 

Variable 1 2 3 4 

Livestock basin -0.95 

Origin place -0.86 

Farm area 0.83  0.30 

Animals on farm 0.79   0.31 

Sex   0.94 

Category animal   -0.94 

Rearing system     -0.85 

Water source -0.22   -0.24 0.75 

Breed 0.28   0.48 0.55 

KMO test    0.59 

Bartlett's sphericity test Approx. Chi-squared   6.020.726 

 Degrees of Freedom   66 

 Significance   <0.001 

Extraction method: A principal component analysis. Rotation method: Varimax with Kaiser normalization. The rotation has 

converged in 8 iterations 

 

Significant values were found for livestock basins 

and origin place, breed, animal category, sex, farm area, 

animals on the farm, and water source. A risk factor for 

fascioliasis of 4.157 and 1.997 was found in the 

Molinopampa and Leymebamba livestock basin 

compared to the La Florida livestock basin. However, 

the livestock basin Rodriguez de Mendoza showed a 

protective factor against this parasitism. According to 

the origin place, the samples from San Lorenzo (1.04) 

and Industrial (1.08) showed a risk, while Tingo, 

Pumahermana, Ipaña, and Pomacochas presented a 

protective factor for fascioliasis (Table 1). 

According to the breed, the Crossbred, Brown Swiss 

and Holstein bovine showed a risk factor for fascioliasis 

of 2.37, 2.09, and 1.87 times compared to Creole and 

Simmental which show a protection factor. In the animal 

category, the heifers, pregnant heifers, bullfighters, and 

cows presented a risk factor for fascioliasis infection of 

4.05, 2.88, 1.79, and 1.63 times and the other categories 

showed to be indifferent to this disease. Female bovines 

show to be more susceptible to fascioliasis with a risk of 

1.38 times greater than male bovines (Table 2). 

According to the farm area, it was observed that the 

farms with an of 1-50 ha and 51-100 ha showed a risk 

factor of 2.07 and 1.65, respectively, compared to areas 

greater than 101 ha. Regarding the animals on the farm, 

the group of bovines made up of 1-50 and 51-100 

showed a factor of 3.44 and 2.37 times of contracting 

the disease, compared to farms with more than 101 

bovines (Table 3). 
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For the water source, drinking water from streams, 

waterholes, irrigation ditch, and river show an infection 

risk factor for this parasitosis of 2.5, 2.36, 1.81, and 1.42, 

respectively, times more than using water pout as a source 

of drink (Table 3). 

The principal component analysis yielded 4 

components, with a total variance explained by 

component 4 of 71.88% (Table 4). 

The correlation coefficient according to KMO was 

0.59 with the highly significant Bartlett sphericity test 

(p<0.05), which demonstrated the applicability of the 

analysis of the variables studied. Component 1 indicated 

that the farm area and animals on the farm are related to 

the prevalence of Fasciola spp. Component 2 showed that 

sex is highly related to the prevalence of the trematode. 

Component 3 indicated that bovine breeds are related to 

the presence of liver flukes and component 4 indicated 

that the prevalence of fascioliasis is related to the water 

source and breed (Table 4). 

Discussion 

A prevalence of 52% of Fasciola spp. was found in the 

three study livestock basins. In livestock basins 

Cajamarca, the trematode prevalence was 63.20% 

(Raunelli and González, 2009). In the Amazonas region, 

a prevalence of more than 90% of Fasciola spp. in 

beneficiated animals was reported (Diaz-Quevedo et al., 

2021), being these reports are superior to our findings. In 

sacrificed animals, a higher prevalence is reported 

compared to the analysis of live animals. In native bovine 

livers, the prevalence was 14% compared to the 

prevalence of fluke eggs in a live animal fecal 

examination (4.90%) (Abunna et al., 2010). The low 

prevalence of eggs identified by sedimentation could be 

due to a low intensity of infection or to its migratory phase 

stage (Pinilla et al., 2020). 

Regarding sex, female bovines are the most affected 

by Fasciola spp. In this research, a higher prevalence was 

found in females (53.9%) compared to males (45.8%), 

this same effect was reported in bovines from the district 

of Vilcashuamán in the Ayacucho region (Peru), the 

females presented a prevalence of 36.70% and males of 

34.0% (Ticona et al., 2010) and in Zambian bovine, the 

females presented a prevalence of 65.20% and males of 

36.30% (Phiri et al., 2005). 

The highest prevalence of Fasciola spp. according to 

breed was higher in Brown Swiss bovine and lower in 

Creole bovine. However, the Creole bovine had the 

highest risk compared to other breeds. The Holstein breed 

presented a risk factor 1.88 times higher than other breeds 

and a prevalence of 52.7%. The findings of our research 

differ from the results reported in previous research, for 

example, in Holstein breeds, Holstein with Jersey 

crossbreeding, Jersey and other breeds, according to the 

univariate analysis of risk factors, no significant influence 

was found (Chaparro et al., 2016). These differences 

could be due to the existing agroclimatic conditions 

between provenances or regions, where each bovine breed 

behaves differently and its susceptibility to parasites; the 

behavior of the parasite can also be different (Gajadhar et al., 

2006). In addition, the difference between breeds is 

explained by the differences in genetic, physiological, and 

immunological constitutions (Yatswako and Alhaji, 2017). 

According to the animal category, heifers and 

pregnant heifers are the most susceptible to fascioliasis 

infection. In this research, a higher prevalence was found 

in heifer (72%) and pregnant heifer (65.2%) compared to 

the other categories. The higher prevalence in adult animals 

in this research is corroborated by the 64.50% prevalence 

of the trematode in animals older than 5 years in Nigeria 

(Isah, 2019). Furthermore, the result obtained agrees with 

that reported by Chaparro et al. (2016) who point out a 

significant association of Fasciola spp. with the age of the 

animal; but differs from Phiri et al. (2005), who did not 

report significant associations between age and fasciola 

infection; but Ticona et al. (2010); Jaja et al. (2017), found 

a higher parasite load in young animals. The difference in 

the presence of fasciola between animals of different ages 

and bovine breeds is natural in endemic areas such as the 

Amazon, where bovines graze on pastures infected with 

metacercariae (Sánchez-Andrade et al., 2002). In addition, 

in adult animals, where no significance was found for 

fascioliasis risk, it is described that this may be due to their 

high immunogenicity against Fasciola spp. which allows it 

to stimulate immunity in adult bovines (Khan et al., 2010). 

A significant association between the prevalence of 

Fasciola spp. and animals on the farm was found, the 

prevalence being higher in farms from 1-50 animals 

(54.4%). The use of different pharmacological drugs can 

contribute to overlapping the infection by Fasciola spp. 

For this reason, it is recommended that doses against 

Fasciola spp. should be administered three times a year, 

especially during the seasons with higher rainfall and 

humidity, when there is a greater number of eggs of the 

trematode (Raunelli and Gonzalez, 2009). However, in 

dry seasons, the treatment interval may be longer, here 

snail egg laying is lower and transmission is more limited 

due to restrictive environmental conditions (Raunelli and 

Gonzalez, 2009). However, the indiscriminate use of 

drugs generates resistance, for example, in Cajamarca, 

found that Fasciola spp. obtained from dairy bovine are 

resistant to Triclabendazole-based drugs (Ortiz et al., 

2013). For this reason, new sustainable strategies such as 

the eradication of the intermediate host must be designed 

to reduce this phenomenon. The proposed and future 

studies should encompass the roles of climate, drainage, 

and pasture handling (Chaparro et al., 2016). 

The farm area and the water source for the bovine are 

important factors for their development and well-being. 

This research reveals that the highest prevalence was 
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observed when the area was smaller and when bovines 

drink in Streams and Waterhole. Furthermore, areas smaller 

than 50 ha had a risk factor. It has been reported that 

animals grazing in pastures with the presence of rivers and 

lakes are prone to a high risk for Fasciola spp. infection 

(Jean-Richard et al., 2014) because metacercariae are found 

in vegetation on the banks of rivers, lakes, and streams 

(Qureshi et al., 2012). The higher prevalence in smaller 

areas is related to the higher number of times animals graze 

in the same areas, where they are forced to forage and 

consume metacercariae-infested pastures, on the other 

hand, animals grazing in areas larger than 100 ha can select 

their food (Qureshi et al., 2012). 

The extensive husbandry system factor had a lower 

prevalence (51.2%) compared to the mixed system (56.6%), 

although the mixed system reported a protective factor for 

fascioliasis infection. In extensive systems, bovine graze 

year-round in paddocks, such that in a study comparing the 

predicted risk between seasonal grazing and annual grazing, 

in animals that remain in the paddock year-round, differences 

in the probability of bovine exposure to fascioliasis were 

found (Selemetas et al., 2015). This supports the findings of 

our research, where a higher prevalence was registered in 

extensive rearing systems. The high prevalence in extensive 

systems could be due to limited handling activities such as 

drainage, Bennema et al. (2011); Selemetas et al. (2014) 

explains that poorly drained soils are associated with a higher 

risk of fascioliasis infection. In these soils, there are optimal 

conditions for the development of the intermediate host and 

larvae (Selemetas et al., 2014). Finally, as a limitation of this 

research, we would like to highlight the use of univariate 

logistic regressions. The results can eventually be biased by 

shadow factors not being considered in these single 

independent variable models. 

Conclusion 

A high prevalence (52%) and risk factors that affect 

bovine productivity and welfare were found. For this 

reason, it is necessary to carry out more studies concerning 

the risk factors of the transmissible sources of fascioliasis 

to reduce the negative impact of this parasitosis on the 

productivity of livestock farms and improve veterinary and 

animal health support in the Peruvian Amazon. 

Acknowledgment 

To all the producers of the Leymebamba, 

Molinopampa, Rodríguez de Mendoza, and La Florida 

livestock basins for the facilities provided for the 

investigation. To the Laboratorio de Enfermedades 

Infecciosas y Parasitarías de Animales Domésticos del 

Instituto de Investigación en Ganadería y Biotecnología for 

the support and logistics for the analysis of the samples. 

Likewise, we thank José Emiliano Vargas Castro, Percy 

Mendoza Sifuentes, and Carmen del Pilar Acosta Vargas 

for their support in obtaining the samples. 

Funding Information 

This research was financed by the Concytec Project-

World Bank: Doctorate in Strategic and General Areas, for 

the financing of postgraduate studies within the framework 

of the "Doctoral Program in Sciences for Sustainable 

Development-FONDECYT-2018-FONDECYT", through 

its executing unit ProCIENCIA [Contract No. 003-2018 

FONDECYT/BM] and Project with CUI N° 2338934 

"Mejoramiento de la disponibilidad y acceso del material 

genético mediante el uso de técnicas de biotecnología 

reproductiva en ganado bovino tropical en las regiones de 

San Martín, Loreto, Ucayali, Huánuco, Amazonas y 

Madre de Dios". 

Author’s Contributions 

Clavel Diaz-Quevedo: Conceived and study design, 
sample collection, data collection, laboratory analysis and 
paper written. 

Hugo Frias: Study design, sample collection, and data 
collection. 

Nilton Luis Murga Valderrama and Lenin Torres 
Bernal: Study design, sample collection, data collection 
and paper written. 

Ilse Silvia Cayo Colca: Laboratory analysis, 
interpreted data, funded acquisition, and project 
administration. 

José Américo Saucedo-Uriarte: Data analyzed, 
statically analyzed, paper written and finalized the paper. 

Ethics 

This article is original and contains unpublished 

material. The corresponding author confirms that all of the 

other authors have read and approved the manuscript and 

that no ethical issues are involved. 

In addition, the collection of bovine feces samples was 

carried out following the guidelines of the University 

Council Resolution No. 647-2019-UNTRM/CU of the 

Toribio Rodríguez de Mendoza National University on 

experimental studies with animals and under the 

guidelines of the Animal Protection and Welfare Law - 

No. 30407 of the Peruvian government. 

References 

Abunna, F., Asfaw, L., Megersa, B., & Regassa, A. 

(2010). Bovine fasciolosis: Coprological, abattoir 

survey and its economic impact due to liver 

condemnation at Soddo municipal abattoir, Southern 

Ethiopia. Tropical Animal Health and Production, 

42, 289-292. 

https://doi.org/10.1007/s11250-009-9419-3 

https://doi.org/10.1007/s11250-009-9419-3


Clavel Diaz-Quevedo et al. / American Journal of Animal and Veterinary Sciences 2023, 18 (3): 173.183 

DOI: 10.3844/ajavsp.2023.173.183 

 

181 

Alba, A., Grech-Angelini, S., Vázquez, A. A., Alda, P., 

Blin, Q., Lemmonier, L., ... & Quilichini, Y. (2023). 

Fasciolosis in the Mediterranean island of Corsica 

(France): Insights from epidemiological and 

malacological investigations. Food and Waterborne 

Parasitology, 30, e00188. 

https://doi.org/10.1016/j.fawpar.2023.e00188  

Alva, R. M., Leiva, J. C., & Acuña, G. Y. (2020). 

Prevalencia y factores relacionados a la presentación 

de Fasciola hepatica en bovinos de Huancabamba, 

Piura, Perú. Peruvian Agricultural Research, 2(2). 

https://doi.org/10.51431/par.v2i2.641  

Arias-Pacheco, C., Lucas, J. R., Rodríguez, A., Córdoba, 

D., & Lux-Hoppe, E. G. (2020). Economic impact of 

the liver condemnation of cattle infected with 

Fasciola hepatica in the Peruvian Andes. Tropical 

Animal Health and Production, 52, 1927-1932. 

https://doi.org/10.1007/s11250-020-02211-y 

Beesley, N. J., Caminade, C., Charlier, J., Flynn, R. J., 

Hodgkinson, J. E., Martinez‐Moreno, A., ... & 

Williams, D. J. L. (2018). Fasciola and fasciolosis in 

ruminants in Europe: Identifying research needs. 

Transboundary and Emerging Diseases, 65, 199-216. 

https://doi.org/10.1111/tbed.12682 

Bennema, S. C., Ducheyne, E., Vercruysse, J., 

Claerebout, E., Hendrickx, G., & Charlier, J. 

(2011). Relative importance of management, 

meteorological and environmental factors in the 

spatial distribution of Fasciola hepatica in dairy 

cattle in a temperate climate zone. International 

Journal for Parasitology, 41(2), 225-233. 

https://doi.org/10.1016/j.ijpara.2010.09.003 

Cabada, M. M., Morales, M. L., Webb, C. M., Yang, 

L., Bravenec, C. A., Lopez, M., ... & Gotuzzo, E. 

(2018). Socioeconomic factors associated with 

Fasciola hepatica infection among children from 

26 communities of the Cusco Region of Peru. The 

American Journal of Tropical Medicine and 

Hygiene, 99(5), 1180.  

https://doi.org/10.4269/ajtmh.18-0372  

Chaparro, J. J., Ramírez, N. F., Villar, D., Fernandez, J. 

A., Londoño, J., Arbeláez, C., ... & Olivera, M. 

(2016). Survey of gastrointestinal parasites, liver 

flukes and lungworm in feces from dairy cattle in the 

high tropics of Antioquia, Colombia. Parasite 

Epidemiology and Control, 1(2), 124-130. 

https://doi.org/10.1016/j.parepi.2016.05.001 

Correa, S., Martínez, Y. L., López, J. L., & Velásquez, L. 

E. (2016). Evaluación de la técnica modificada de 

Dennis para el diagnóstico de fasciolosis bovina. 

Biomédica, 36, 64-68. 

https://doi.org/10.7705/biomedica.v36i2.2875 

Diaz-Quevedo, C., Frias, H., Cahuana, G. M., Tapia-

Limonchi, R., Chenet, S. M., & Tejedo, J. R. (2021). 

High prevalence and risk factors of fascioliasis in 

cattle in Amazonas, Peru. Parasitology International, 

85, 102428. 

https://doi.org/10.1016/j.parint.2021.102428 

Fernandez-Baca, M. V., Hoban, C., Ore, R. A., Ortiz, P., 

Choi, Y. J., Murga-Moreno, C., ... & Cabada, M. M. 

(2022). The Differences in the Susceptibility 

Patterns to Triclabendazole Sulfoxide in Field 

Isolates of Fasciola hepatica Are Associated with 

Geographic, Seasonal, and Morphometric 

Variations. Pathogens, 11(6), 625. 

https://doi.org/10.3390/pathogens11060625  

Gajadhar, A. A., Scandrett, W. B., & Forbes, L. B. (2006). 

Overview of food-and water-borne zoonotic parasites 

at the farm level. Rev Sci Tech, 25(2), 595-606. 

http://dx.doi.org/10.20506/rst.25.2.1679 

INEI (Instituto Nacional de Estadística e Informática). 

(2012). IV Censo Nacional Agropecuario 2012.  

Isah, U. M. (2019). Studies on the prevalence of 

fascioliasis among ruminant animals in northern 

Bauchi state, North-Eastern Nigeria. Parasite 

Epidemiology and Control, 5, e00090. 

https://doi.org/10.1016/j.parepi.2019.e00090 

Jaja, I. F., Mushonga, B., Green, E., & Muchenje, V. 

(2017). Seasonal prevalence, body condition score 

and risk factors of bovine fasciolosis in South Africa. 

Veterinary and Animal Science, 4, 1-7. 

https://doi.org/10.1016/j.vas.2017.06.001 

Jean-Richard, V., Crump, L., Abicho, A. A., Naré, N. B., 

Greter, H., Hattendorf, J., ... & Zinsstag, J. (2014). 

Prevalence of Fasciola giganticainfection in 

slaughtered animals in south-eastern Lake Chad area 

in relation to husbandry practices and seasonal water 

levels. BMC Veterinary Research, 10(1), 1-8. 

https://doi.org/10.1186/1746-6148-10-81 

Khan, M. N., Sajid, M. S., Khan, M. K., Iqbal, Z., & 

Hussain, A. (2010). Gastrointestinal helminthiasis: 

Prevalence and associated determinants in domestic 

ruminants of district Toba Tek Singh, Punjab, 

Pakistan. Parasitology Research, 107, 787-794. 

https://doi.org/10.1007/s00436-010-1931-x 

Kurnianto, H., Ramanoon, S. Z., Aziz, N. A. A., & 

Indarjulianto, S. (2022). Prevalence, risk factors, 

and infection intensity of fasciolosis in dairy cattle 

in Boyolali, Indonesia. Veterinary World, 15(6), 

1438. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9

375217/ 

Murga, L., Vásquez, H., & Bardales, J. (2018). 

Caracterización de los sistemas de producción de 

ganado bovino en las cuencas ganaderas de Ventilla, 

Florida y Leyva-región Amazonas. Revista Científica 

UNTRM: Ciencias Naturales e Ingeniería, 1(3), 28-37.  

https://doi.org/10.1016/j.fawpar.2023.e00188
https://doi.org/10.51431/par.v2i2.641
https://doi.org/10.1007/s11250-020-02211-y
https://doi.org/10.1111/tbed.12682
https://doi.org/10.1016/j.ijpara.2010.09.003
https://doi.org/10.4269/ajtmh.18-0372
https://doi.org/10.1016/j.parepi.2016.05.001
https://doi.org/10.7705/biomedica.v36i2.2875
https://doi.org/10.1016/j.parint.2021.102428
https://doi.org/10.3390/pathogens11060625
http://dx.doi.org/10.20506/rst.25.2.1679
https://doi.org/10.1016/j.parepi.2019.e00090
https://doi.org/10.1016/j.vas.2017.06.001
https://doi.org/10.1186/1746-6148-10-81
https://doi.org/10.1007/s00436-010-1931-x


Clavel Diaz-Quevedo et al. / American Journal of Animal and Veterinary Sciences 2023, 18 (3): 173.183 

DOI: 10.3844/ajavsp.2023.173.183 

 

182 

Ñaupas, H. (2004). Geografía física del Perú. 

https://docplayer.es/18519758-Geografia-fisica-del-

peru.html 

Subramani, J. (2000). Diagonal systematic sampling 

scheme for finite populations. Journal of the Indian 

Society of Agricultural Statistics, 53(2), 187-195. 

Olaogun, S. C., Fosgate, G. T., Byaruhanga, C., & 

Marufu, M. C. (2023). The knowledge, attitudes, and 

practices of smallholder cattle farmers concerning the 

epidemiology of bovine fasciolosis in the North West 

Province, South Africa. Tropical Animal Health and 

Production, 55(2), 97. 

https://doi.org/10.1007/s11250-023-03478-7  

Ortiz, P., Scarcella, S., Cerna, C., Rosales, C., Cabrera, 

M., Guzmán, M., ... & Solana, H. (2013). Resistance 

of Fasciola hepatica against Triclabendazole in cattle 

in Cajamarca (Peru): A clinical trial and an in vivo 

efficacy test in sheep. Veterinary Parasitology, 

195(1-2), 118-121. 

https://doi.org/10.1016/j.vetpar.2013.01.001 

Pérez-Creo, A., Díaz, P., López, C., Béjar, J. P., Martínez-

Sernández, V., Panadero, R., ... & Morrondo, P. 

(2016). Fasciola hepatica in goats from north-western 

Spain: Risk factor analysis using a capture ELISA. 

The Veterinary Journal, 208, 104-105. 

https://doi.org/10.1016/j.tvjl.2015.07.033 

Phiri, A. M., Phiri, I. K., Sikasunge, C. S., & Monrad, J. 

(2005). Prevalence of fasciolosis in Zambian cattle 

observed at selected abattoirs with emphasis on age, 

sex and origin. Journal of Veterinary Medicine, 

Series B, 52(9), 414-416. 

https://doi.org/10.1111/j.1439-0450.2005.00872.x 

Pinilla, J. C., Muñoz, A. A. F., & Delgado, N. U. (2020). 

Prevalence and risk factors associated with liver fluke 

Fasciola hepatica in cattle and sheep in three 

municipalities in the Colombian Northeastern 

Mountains. Veterinary Parasitology: Regional 

Studies and Reports, 19, 100364. 

https://doi.org/10.1016/j.vprsr.2019.100364 

Qureshi, A. W., Tanveer, A., Maqbool, A., & Niaz, S. 

(2012). Seasonal and monthly prevalence pattern of 

fasciolosis in buffaloes and its relation to some 

climatic factors in northeastern areas of Punjab, 

Pakistan. Iranian Journal of Veterinary Research, 

13(2), 134-137. 

https://www.sid.ir/FileServer/JE/102320123908.pdf 

Raunelli, F., & Gonzalez, S. (2009). Strategic control and 

prevalence of Fasciola hepatica in Cajamarca, Peru. A 

pilot study. The Journal of Applied Research in 

Veterinary Medicine, 7(4), 145. 

http://www.jarvm.com/articles/Vol7Iss4/Gonzalez.pdf 

Reigate, C., Williams, H. W., Denwood, M. J., Morphew, 

R. M., Thomas, E. R., & Brophy, P. M. (2021). 

Evaluation of two Fasciola hepatica faecal egg 

counting protocols in sheep and cattle. Veterinary 

Parasitology, 294, 109435. 

https://doi.org/10.1016/j.vetpar.2021.109435 

Sánchez-Andrade, R., Paz-Silva, A., Suárez, J. L., 

Panadero, R., Pedreira, J., López, C., ... & Morrondo, 

P. (2002). Influence of age and breed on natural 

bovine fasciolosis in an endemic area (Galicia, NW 

Spain). Veterinary Research Communications, 26, 

361-370. https://doi.org/10.1023/A:1016290727793 

Selemetas, N., Phelan, P., O’Kiely, P., & de Waal, T. 

(2015). The effects of farm management practices on 

liver fluke prevalence and the current internal 

parasite control measures employed on Irish dairy 

farms. Veterinary Parasitology, 207(3-4), 228-240. 

https://doi.org/10.1016/j.vetpar.2014.12.010 

Selemetas, N., Phelan, P., O'kiely, P., & De Waal, T. 

(2014). Weather and soil type affect incidence of 

fasciolosis in dairy cow herds. Veterinary Record, 

175(15), 371-371. https://doi.org/10.1136/vr.102437 

Shrestha, S., Barratt, A., Fox, N. J., Vosough Ahmadi, B., 

& Hutchings, M. R. (2020). Financial Impacts of 

Liver Fluke on Livestock Farms Under Climate 

Change–A Farm Level Assessment. Frontiers in 

Veterinary Science, 7, 564795. 

https://doi.org/10.3389/fvets.2020.564795 

Suwannatrai, A., Pratumchart, K., Suwannatrai, K., 

Thinkhamrop, K., Chaiyos, J., Kim, C. S., ... & Sripa, 

B. (2017). Modeling impacts of climate change on the 

potential distribution of the carcinogenic liver fluke, 

Opisthorchis viverrini, in Thailand. Parasitology 

Research, 116, 243-250. 

https://doi.org/10.1007/s00436-016-5285-x 

Ticona, D., Chávez, A., Casas, G., Chavera, A., & Li, O. 

(2010). Prevalencia de Fasciola hepatica en bovinos y 

ovinos de Vilcashuamán, Ayacucho. Revista de 

Investigaciones Veterinarias del Perú, 21(2), 168-174.  

Utrera-Quintana, F., Covarrubias-Balderas, A., Olmedo-

Juárez, A., Cruz-Avina, J., Córdova-Izquierdo, A., 

Pérez-Mendoza, N., & Villa-Mancera, A. (2022). 

Fasciolosis prevalence, risk factors and economic 

losses due to bovine liver condemnation in abattoirs 

in Mexico. Microbial Pathogenesis, 173, 105851. 

https://doi.org/10.1016/j.micpath.2022.105851 

Vara-Del Río, M. P., Villa, H., Martinez-Valladares, M., & 

Rojo-Vázquez, F. A. (2007). Genetic heterogeneity of 

Fasciola hepatica isolates in the northwest of Spain. 

Parasitology Research, 101, 1003-1006. 

https://doi.org/10.1007/s00436-007-0574-z 

https://docplayer.es/18519758-Geografia-fisica-del-peru.html
https://docplayer.es/18519758-Geografia-fisica-del-peru.html
https://doi.org/10.1007/s11250-023-03478-7
https://doi.org/10.1016/j.vetpar.2013.01.001
https://doi.org/10.1016/j.tvjl.2015.07.033
https://doi.org/10.1111/j.1439-0450.2005.00872.x
https://doi.org/10.1016/j.vprsr.2019.100364
https://www.sid.ir/FileServer/JE/102320123908.pdf
http://www.jarvm.com/articles/Vol7Iss4/Gonzalez.pdf
https://doi.org/10.1016/j.vetpar.2021.109435
https://doi.org/10.1023/A:1016290727793
https://doi.org/10.1016/j.vetpar.2014.12.010
https://doi.org/10.1136/vr.102437
https://doi.org/10.3389/fvets.2020.564795
https://doi.org/10.1007/s00436-016-5285-x
https://doi.org/10.1016/j.micpath.2022.105851
https://doi.org/10.1007/s00436-007-0574-z


Clavel Diaz-Quevedo et al. / American Journal of Animal and Veterinary Sciences 2023, 18 (3): 173.183 

DOI: 10.3844/ajavsp.2023.173.183 

 

183 

Vineer, H. R., Morgan, E. R., Hertzberg, H., Bartley, D. 

J., Bosco, A., Charlier, J., ... & Rinaldi, L. (2020). 

Increasing importance of anthelmintic resistance in 

European livestock: Creation and meta-analysis of an 

open database. Parasite, 27. 

https://doi.org/10.1051/parasite/2020062 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yatswako, S., & Alhaji, N. B. (2017). Survey of bovine 

fasciolosis burdens in trade cattle slaughtered at 

abattoirs in north-Central Nigeria: The associated 

predisposing factors and economic implication. 

Parasite Epidemiology and Control, 2(2), 30. 

https://doi.org/10.1016/j.parepi.2017.02.001 

https://doi.org/10.1051/parasite/2020062
https://doi.org/10.1016/j.parepi.2017.02.001

