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Abstract 

The economic viability of a commercial oral anthelmintic suspension containing 10% 

fenbendazole was evaluated in Angus x Nelore cattle in a feedlot. Two groups of 37 animals 

(treated and non-treated) were formed. A random-block design was used based on initial 

weight, egg count per gram of feces (EPG) and carcass grade. EPG counts and the 

determination of weight were performed on Days 0, 42 and 122. Carcass grade and yield 

were determined on the day of slaughter. Economic viability was evaluated using 

cost-effectiveness, sensitivity and financial analyses, considering three economic scenarios: 

most likely (M), optimistic (O) and pessimistic (P). The anthelmintic achieved 99.89% 

efficacy regarding EPG reduction. The animals exhibited an increase of 20.7 kg in live 

weight, 20.2 kg in live weight gain and 0.166 kg in daily weight gain (p < 0.05). No effects 

were found on yield or carcass grade (p > 0.05). The genus Haemonchus predominated at the 

onset of the study, whereas only the genus Cooperia was found after treatment. A net return 

of 14.60 USD per animal was found in the treated group, which remained viable under O, M 

and P scenarios, with respective differences of 18.92%, 12.86% and 91.15% in gross profit. 

The treatment was financially superior under all scenarios (real, M, O and P), with reductions 

of 1.89, 1.04, 0.48 and 16.39 years for the recovery of the initial investment. These results 

demonstrate the importance of economic analysis methods in the evaluation and selection of 

anthelmintics. 

Keywords: gastrointestinal nematodes, benzimidazoles, anthelmintic resistance, carcass 

grade, weight gain 

1. Introduction 

Gastrointestinal nematodes (GINs) in cattle have cosmopolitan distribution and constitute a 

serious problem for livestock farming. Subclinical GIN infection can diminish economic 

viability through reductions in feed intake, feed conversion, growth performance, milk yield, 

carcass weight and fertility (Stromberg et al., 2012; Craig, 2018; Charlier et al., 2020). 

However, the perception of owners regarding the impact of GINs in feedlots is considered 

low (Yazwinski et al., 2015).  

Economic losses can be even greater due to the difficulty controlling these parasites in 

different environmental contexts. According to Heckler & Borges (2016), the tropical climate 

in Brazil is favorable to livestock farming, but also promotes the occurrence of GINs 

throughout the entire year, hindering the control of these organisms. In 2019, Brazilian beef 

cattle farming recorded the slaughter of 43.3 million animals and the entire agribusiness 

activity moved approximately 156.77 billion U.S. dollars (USD) (ABIEC, 2020). On the 

other hand, potential economic losses related to GINs in Brazilian cattle is estimated at 7.11 
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million USD (Grisi et al., 2014). 

The economic impact of GINs and the difficulty controlling these organisms are further 

aggravated by the use of taurine breeds (e.g., Angus), which are more susceptible to parasitic 

worms than zebu breeds (Peña et al., 2000). Moreover, some GIN populations in Brazil are 

resistant to drugs, such as macrocyclic lactones (MLs) (Souttelo et al., 2007; Borges et al., 

2015; Ramos et al., 2016).  

Despite their low efficacy, MLs are still widely used in Brazil due to their broad spectrum of 

action and long residual effect. However, the latter characteristic can lead to the presence of 

residual drugs in the meat and animal waste products (Lumaret & Errouissi, 2002; Escribano 

et al., 2012), posing potential harm to consumers and the environment. In 2010 and 2014, the 

use of these drugs on animals in the end phase was banned by the Ministério da Agricultura, 

Pecuária e Abastecimento (MAPA [Brazilian Ministry of Agriculture and Livestock 

Farming]), but these decisions were revoked in 2011 and 2015. Such instability in the norms 

has a direct impact on production systems and disorients both producers and pharmaceutical 

companies. 

The use of different drugs, such as benzimidazoles, is an important alternative. 

Benzimidazoles have a low frequency of anthelmintic resistance, are effective against field 

populations resistant to LMs (Souttelo et al., 2007; Shalaby 2013; Ramos et al., 2016) and 

enhance gains in animals in a feedlot (Ballweber et al., 2000; Smith et al., 2000; Reinhardt et 

al., 2006; Fazzio et al., 2014). These drugs also have a short residual effect, reducing the 

risks posed to human health, and the resulting metabolites are relatively harmless to the 

environment (Lumaret & Errouissi, 2002), unlike LMs, which are eliminated unaltered and 

are found in considerable quantities in waste products at feedlots (Coleman et al., 2013).  

Despite the advantages of benzimidazoles, little information is found on the economic 

viability of their use in feedlots. Only three cost-effectiveness studies have been conducted 

(Guichon et al., 2000; Smith et al., 2000; MacGregor et al., 2001). Moreover, only one of 

these studies considered variations in the economic scenario (Guichon et al., 2000), but did 

not employ an untreated control group in a context of low resistance to LMs. To date, no 

studies have used financial analysis methodologies to evaluate investments and returns 

related to anthelmintic treatment. 

Economic sensitivity and financial analyses are as important as cost-effectiveness analysis, 

providing more comprehensive information on treatment by considering the impact of greater 

economic variation in accordance with the increase in the time range analyzed. Sensitivity 

analysis measures how the impact of uncertainties in one or more input variables can lead to 

uncertainties in output variables, thereby improving the prediction of a model (Pichery, 2014). 

This method employs several alternative outcomes to obtain a sense of the variability in 

returns, commonly considering ‘most likely’, ‘optimistic’ and ‘pessimistic’ scenarios and the 

returns associated with each for a given asset (Gitman & Zutter, 2014). In financial analysis, 

Payback, net present value (NPV) and internal rate of return (IRR) are methods companies 

employ in managerial finance to analyze investment projects (Gitman & Zutter, 2014). 

However, such methods could also be useful for the evaluation and selection of anthelmintics. 
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Considering the tropical climate, the scarcity of studies in the region and the limited 

information on the economic aspects of treatments, the aim of the present investigation was 

to evaluate the economic viability of an oral fenbendazole considering weight gain and the 

carcass grade of cattle in a feedlot. 

2. Method 

2.1 Study Setting 

This study was conducted on a beef cattle-raising property located in the municipality of 

Bodoquena in the state of Mato Grosso do Sul, Brazil (20°24'40.9"S, 56°52'10.9"W). The 

predominant climate of the region is tropical wet and dry, with a mean temperature of 23.1ºC 

and annual mean precipitation of 1 287 mm (EMBRAPA, 2006). The feedlot did not have a 

covered area. The ground was compact dirt. The trough was 40 cm linear/bull. Pen space 

allowance was 15 m2 per bull and the environment was enriched with hanging chains and 

water sprinklers. 

2.2 Animals and Management 

The animals (mixed-breed [Angus x Nelore] bulls with an initial age of 16 to 18 months and 

weight of 300 to 409 kg) remained for a period of 30 days for feed adaptation in a 

semi-confined regimen prior to being transferred to the feedlot. The initial volume of feed 

offered was 8 kg/animal/day, followed by visual monitoring of consumption every three days, 

with an increase of 0.5 kg/animal, when necessary. The diet was composed of 82% whole 

corn, 3% cottonseed and 15% protein mineral feed (Super Beef 500 – União Suplementação 

Animal). The animals had free access to water. 

2.3 Experimental Design 

Seventy-four animals were selected and divided into two groups of thirty-seven animals each. 

Each animal was considered an experimental unit. Distribution followed a randomized block 

design based on initial weight, mean fecal egg count (FEC) and carcass grade (determined 

using ultrasound, as described by BIF [2016]) in the pretreatment period (D-1). The animals 

were divided into two lots (Lot 1 and Lot 2) slaughtered on different days (Days 106 and 133 

after treatment) in accordance with the management of the property. However, this division 

was planned so that both groups had the same number of animals in each lot. Thus, the length 

of stay was standardized as 122 days (average between Days 106 and 133). Live weight (LW), 

live weight gain (LWG) and daily weight gain (DWG) data for all animals in both groups 

were corrected based on the DWG of each animal.  

2.4 Treatments 

On D0, 23 animals from Lot 1 and 14 from Lot 2 were treated with 10% fenbendazole (FBZ) 

(Panacur®, Merck Sharp & Dohme Saúde Animal Ltda., batch number 012/16) with a dose 

of 5 mg/kg per LW administered orally with the aid of a hook applicator. The other 37 

animals were divided in the same way and used as controls (CTRL), to which saline solution 

was administered at a dose of 1 mL for each 50 kg of LW subcutaneously in the neck region. 
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2.5 Determination of Weight and FEC 

Weight was determined and feces were collected one day prior to treatment (D-1) as well as 

42 days after treatment (D+42) and prior to slaughter (Days 106 and 133 after treatment). The 

FEC was determined using the Mini-Flotac method (Barda et al., 2013) and coprocultures 

were prepared (Roberts & O’Sullivan, 1950) for the determination of nematode genera using 

the identification key proposed by Ueno & Gonçalves (1998). 

2.6 Carcass Grading, Maturity and Yield 

Ultrasound grading of the carcass on D-1 was only used for the division of the animals 

between the experimental groups on D0. At slaughter, carcass grade and maturity were 

determined by the employees of the slaughterhouse, who had been trained using the criteria 

established by MAPA Norm nº 9 from May 4th, 2004: 

Distribution and quantity of cover fat determined through measurements at different sites of 

the carcass (on the 6th, 9th and 12th ribs; in the dorsal and ventral parts of the latissimus dorsi 

and serratus dorsalis caudalis; in the lumbar region and in the thigh) and classified in the 

following categories: lean (1) – fat absent; sparse fat (2) – 1 to 3 mm in thickness; median fat 

(3) – more than 3 to 6 mm in thickness; uniform fat (4) – more than 6 to 10 mm in thickness; 

excessive fat (5) – more than 10 mm in thickness. 

Maturity: established based on the examination of the incisors and classified in following 

categories: milk tooth (d), two permanent teeth (2d), four permanent teeth (4d), six permanent 

teeth (6d) or more than six permanent teeth (8d). 

Carcass yield (CY) was calculated by the sum of two half carcasses resulting from slaughter 

as follows: 

CY = (CW÷LW)×100                            (1) 

in which  

CY = carcass yield, CW = weight resulting from the sum of two half carcasses and LW = live 

weight. 

Carcass data (weight and grade) on four animals in the FBZ group and five in the CTRL 

group were lost. 

2.7 FEC Reduction Test 

The FEC reduction test was performed on 15 animals of the same breed and origin 

maintained under the same conditions that were not included in the groups. The animals were 

treated with 10% FBZ following the manufacturer's instructions. The FEC was determined in 

samples collected on the day of treatment and the eighth day after treatment (D+8). This 

procedure was performed to avoid additional management during the study. 

2.8 Statistical Analysis 

The following variables were used in the evaluation: FEC, LW, LWG, DWG and CY. All 



Journal of Agricultural Studies 

ISSN 2166-0379 

2021, Vol. 9, No. 2 

http://jas.macrothink.org 194 

variables were submitted to the Shapiro-Wilk normality test with alpha = 0.05. FEC and CY 

exhibited non-normal distribution and were therefore log-transformed as follows: 

x = [log(x+1)]                                (2) 

in which  

x = fecal egg count of each animal in the group. 

The Student's t-test was used to determine differences between the groups with regards to 

FEC, LW, LWG, DWG and CY. The Mann-Whitney test was used to determine differences in 

carcass grade between groups. Both tests were two-tailed, with the level of significance set to 

5% (p < 0.05). The tests were executed using GraphPad Prism version 6.0 for Windows 

(GraphPad Software, San Diego, California, USA, www.graphpad.com). The percentage of 

effectiveness of FBZ regarding the reduction in the FEC was calculated using the method 

described by Coles et al. (1992), using the following equation: 

r = [1-(a÷b)]×100                              (3) 

in which  

r = observed reduction, a = mean FEC on D+8 and b = mean FEC on D0. 

2.9 Economic Analysis 

2.9.1 Cost-Effectiveness Analysis 

Mean weight gains in the CTRL and FBZ groups corrected by the mean time in the feedlot 

(D+122) were used for the cost-effectiveness analysis. Acquisition, feeding, labor and 

deworming costs refer to the mean value in USD during the study period, which was fixed at 

3.18 Reals (Brazilian currency) per USD. Gross income on the day of slaughter was 

calculated based on the value set for one kg of carcass (2.81 USD). 

2.9.2 Economic Sensitivity Analysis 

The economic sensitivity analysis (Gitman & Zutter, 2014) was performed using the carcass 

price per kg in USD in a three-year period (January 2015 to December 2017), with the 

formation of the following economic scenarios: most likely (M) = USD 2.89, optimistic (O) = 

USD 3.04 and pessimistic (P) = USD 2.67. The mean dollar value in the period was used for 

the M scenario; the mean between the M scenario and maximum value of the period was used 

for the O scenario; and the mean between the M scenario and minimum value of the period 

was used for the P scenario. 

Animal acquisition and labor costs were determined based on regional values. The 

deworming cost and gross income were calculated using the following formulas: 

dc = (47.25÷v) × (w÷d)                            (4) 

in which 

dc = deworming cost, 47.25 = regional mean of the product value in USD, v = volume of 
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product, w = mean of weight and d = manufacturer-recommended dose. 

gi = (LWG×cp)×CY                             (5) 

in which 

gi = gross income, LWG = mean of live weight gain, cp = mean carcass price in USD per kg 

and CY= carcass yield. 

The USD value, price per kg of carcass and price of the feed components (corn, cottonseed 

and protein mineral feed) were calculated using the databank of the Luiz de Queiroz Center 

for Advanced Studies in Applied Economics of the School of Agriculture of the University of 

São Paulo and the Mato Grosso Institute of Livestock Economics. 

2.9.3 Financial Analysis 

Financial analysis was conducted to evaluate the investment feasibility per animal in a 

situation in which animals are treated (FBZ) and untreated (CTRL), considering the 

cost-effectiveness analysis (real scenario) and the economic sensitivity analysis (scenarios M, 

O and P) in an approach that weighs time and opportunity costs. 

The capital expenditure was set to a period of 10 years. As each year has three production 

cycles of 480 animals each, the total number of animals produced per year was corrected to 1 

440. 

The initial investment was set at 468.58 USD per animal in the FBZ group and 468.48 USD 

in this CTRL group, which represents the sum of the average regional price referring to the 

total land used, management structures (cattle yard, weighing scale, wire fencing, waterers 

and feeders), machinery (tractor and mixer-wagon) and the cost of oral drench syringe in the 

case of FBZ. 

The financial results were obtained by estimates of future cash inflow using the net present 

value (NPV), internal rate of return (IRR), profitability index (PI) and Payback time, which 

were calculated using the following formulas: 

CInf = p – i                               (6) 

in which 

p = profit, CInf = cash inflow and i = initial investment; 

NPV = (⅀ CInfn ÷ (1+MARR)n ) – i                      (7) 

in which 

NPV = net present value, n = number of time periods and MARR = minimum attractive rate 

of return (interest rate of 0.64% accumulated over four months); 

0 = (⅀ CInfn ÷ (1+IRR)n ) – i                        (8) 

in which 



Journal of Agricultural Studies 

ISSN 2166-0379 

2021, Vol. 9, No. 2 

http://jas.macrothink.org 196 

IRR = internal rate of return (necessary rate to nullify NPV); 

PI = NPV ÷ i                               (9) 

in which 

PI = profitability index; 

Payback = i ÷ CInf                            (10) 

in which 

Payback = time required to recover the initial investment. 

Results related to NVP, IRR, PI and Payback in both situations under real, M, O and P 

scenarios were compared to establish the most profitable investment. Thus, an investment is 

acceptable if NVP ≥ 0, IRR is positive and PI ≥ 1. 

3. Results 

The groups were similar with regards to FEC and LW on D0 (Table 1). No significant 

difference between groups was found with regards to FEC on D+42 and D+122 (p > 0.05) 

due to the drastic reduction in FEC in the CTRL group on D+42. The counts remained low 

through to the days prior to slaughter. In the comparison of D0 and D+42, an 8.4-kg increase 

in LWG was found in the FBZ group, but this difference was non-significant (p = 0.0580). 

The standard deviation (SD) was 17.5 kg for FBZ and 19.8 kg CTRL, which represents a 

coefficient of variation (CV) of 19.34% and 24.14%, respectively. 

The increases of 20.7 kg in LW, 20.2 kg in LWG and 0.166 kg in DWG found at D+122 were 

significant (p = 0.019, 0.007 and 0.007, respectively). The CV in the FBZ (15.55%) and 

CTRL (15.69%) groups were related to LWG. DWG remained higher compared to LW (FBZ 

= 6.52% and CTRL = 6.81%). Carcass yield was similar between the treated animals and 

control group (p = 0.19) and the CV was low for both (FBZ = 4.22% and CTRL = 6.18%). 

Table 1. Variables in different treatments according to evaluation day of Nelore x Angus 

calves in feedlot 

TRT  

D0  D+42  D+122 

LW 

(kg) 
FEC  

LW 

(kg) 

LWG 

(kg) 
FEC  

LW 

(kg) 

LWG 

(kg) 
FEC 

DWG 

(kg) 

CY 

(%) 

FBZ 
Mean 

346.7

a 
92.8a  436.1a 90.4a 2.5a  

555.1

a 
208.4a 0.5a 1.71a 54.2a 

SD 21.6 125.4  31.6 17.5 10.0  36.2 32.4 1.9 0.3 2.3 

CTR

L 

Mean 
346.2

a 

133.1

a 
 428.2a 82.0a 1.5a  

534.4

b 
188.2b 0.7a 1.54b 55.2a 

SD 27.4 226.2  31.4 19.8 4.6  36.4 29.5 1.8 0.2 3.4 

Note: Different lowercase letters (a, b) in same column denote significant difference (p < 0.05, 

Student's t-test); TRT = treatments; FBZ = fenbendazole group; CTRL = control group; SD = 

standard deviation; FEC = fecal egg count; LW = live weight; LWG = live weight gain; DWG 
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= daily weight gain; CY = carcass yield. 

No significant difference between groups was found for fat content (p = 0.96), as an even 

distribution of animals was found among the different categories (Table 2). Both groups also 

had similar distribution with regards to maturity, with 55% of all animals in category d and 

45% in category 2d. 

Table 2. Carcass grades and positional measure for fat coverage in treatments with Nelore x 

Angus calves in feedlot 

Treatments 
 Carcass category (%)  

Median Minimum Maximum 
 1 2 3 4 5  

FBZ  0 51.52 45.45 3.03 0  2 2 4 

CTRL  0 50.00 46.88 3.12 0  2.5 2 4 

Note: FBZ = fenbendazole group; CTRL = control group. 

The anthelmintic achieved 99.89% effectiveness at reducing the FEC on D+8. The 

coprocultures of the samples collected on D0 demonstrated a predominance of the genus 

Haemonchus, followed by the genera Cooperia and Oesophagostomum. Only larvae of the 

genus Cooperia were found in the coprocultures performed on D+42 and D+122 (Figure 1). 

 

Figure 1. Proportion of gastrointestinal nematode genera retrieved from coprocultures 

In the cost-effectiveness analysis, gross income in the FBZ and CTRL groups was 844.44 and 

828.92 USD, respectively. The deworming cost in the FBZ group was 0.92 USD per animal. 

However, the gross profit was 71.09 USD, which was 14.60 USD (25.85%) higher than the 

gross profit in the CTRL group. The animal acquisition, feeding, labor and fuel costs were the 

same in both groups, since all animals were submitted to the same conditions (Table 3). 
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Table 3. Cost-effectiveness of treatments 

 

Variables (USD) 

 Treatments 

  FBZ  CTRL 

 Gross income  844.44  828.92 

Costs 

Acquisition   531.79  531.79 

Feeding  230.54  230.54 

Labor  4.56  4.56 

Deworming  0.92  0 

Fuel  5.54  5.54 

Results 
Operational cost  773.35  772.43 

Gross profit  71.09  56.49 

Note: FBZ = fenbendazole group; CTRL = control group. 

In the sensitivity analysis, the gross income in the FBZ group was 867.81, 912.43 and 802.35 

USD in the M, O and P scenarios, respectively (Table 4). These figures respectively 

correspond to increases of 15.03 (18.92%), 15.85 (12.86%) and 13.83 (91.15%) USD in gross 

profit per animal compared to the CTRL group. 

Table 4. Economic sensitivity analysis of treatments 

Treatments 
 Economic 

scenarios 

   Variables (USD)   
  Gross income  Operational cost  Gross profit 

FBZ 

 M  867.81  

773.35 

 94.46 
 O  912.43   139.08 

  P   802.35     29.00 

CTRL 

  M   851.87   

772.43 

  79.43 
 O  895.66   123.23 

  P   787.60     15.17 

Note: FBZ = fenbendazole group; CTRL = control group; M = most likely; O = optimistic; P 

= pessimistic. 

In the financial analysis, the FBZ was superior to the CTRL under all scenarios (Table 5). 

Both the FBZ and CTRL groups had a negative indication in terms of the feasibility of 

investment only in the P scenario. The total initial investment was 674 755.20 USD in FBZ 

and 674 611.20 USD in CTRL. The only difference between groups regarding the initial 

investment was the oral drench syringe used in the FBZ group, which resulted in an increase 

of 143.50 USD (0.10 USD per animal).  
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Table 5. Financial analysis of treatments 

Treatment 

situation 

 Economic 

scenarios 
 

Variables 

NPV (USD)  IRR (%)  PI  Payback (years) 

FBZ 

 Real  169.99  8.40  1.36  7.34 

 M  379.92  15.31  1.51  5.52 

 O  780.72  26.95  2.67  3.75 

 P  -208.08  -7.89  0.56  17.99 

CTRL 

 Real  38.95  3.56  1.08  9.23 

 M  245.10  10.97  1.52  6.75 

 O  638.45  22.98  2.36  4.23 

 P  -332.21  -16.56  0.29  34.38 

Note: FBZ = animals treated with fenbendazole; CTRL = untreated animals; M = most likely; 

O = optimistic; P = pessimistic; NPV = net present value; IRR = internal rate of return; PI = 

profitability index; Payback = time required to recover investment cost. 

Regarding the economic scenarios at the end of 10 years, the difference between treatments 

related to NPV was 131.04, 134.82, 142.27 and 124.13 USD per animal in the real, M, O and 

P scenarios, respectively. The difference in IRR was 4.84, 4.34, 3.97 and 8.67% in the real, M, 

O and P scenarios, respectively. Regarding Payback time, the CTRL group required 1.89 

more years (≈ 23 months) compared to the FBZ group to recover the initial investment in the 

real scenario, 1.04 more years (≈ 13 months) in the M scenario, 0.48 more years (≈ 6 months) 

in the O scenario, and 16.39 more years (≈ 197 months) in the P scenario.  

4. Discussion 

The productive increase in the animals treated with 10% FBZ administered orally in the 

present study is compatible with results described by Fazzio et al. (2014), who found a 

significant reduction in the FEC on Day 21 post-treatment and a consequent increase in LWG 

on Day 98 post-treatment in a group treated with ricobendazole compared to an untreated 

group. This is a consequence of the high susceptibility of GINs to benzimidazoles due to the 

lower frequency of the use of these drugs in Brazil (Soutello et al., 2007). According to 

Gasbarre (2014), a feedlot is the ideal setting for the use of different drugs and combinations, 

considering the presence of resistant parasites from previous phases together with the low 

risk of propagating anthelmintic resistance, since the animals are slaughtered at the end of the 

process. Besides the increase in production, high effectiveness and low risk of exposure to 

residual drugs, oral administration eliminates the possibility of a local reaction generated by 

injected formulations.  

The reduction in the FEC in the untreated group is in agreement with data reported by Smith 

et al. (2000). This reduction is partially due to the low probability of re-infection in animals 

kept in a feedlot, along with the high protein-energy diet. According to Hoste & 

Torres-Acosta (2011), feed supplementation enhances the host response to GINs. Moreover, 

older animals in prolonged contact with GINs tend to exhibit reductions in the parasite load 

and the excretion of eggs due to the development of the immune response.  
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No significant difference was found in the animals treated with FBZ with regards to carcass 

grade. According to Ceï et al. (2015), the proportion of fat is not completely dependent on the 

level of infection, as animals are able to preserve adipose tissue. Moreover, parasite control in 

phases prior to termination can exert a major impact on this variable. Indeed, Smith et al. 

(2000) report superior results in animals treated during the pasture phase compared to those 

treated only upon entering the feedlot.  

The better performance of the FBZ group in the cost-effectiveness analysis is due to the low 

cost and high profitability of the treatment per animal. Smith et al. (2000) report similar 

findings. Although not always employed, sensitivity analysis can provide more detailed 

information on treatment by considering different economic scenarios. In the present study, 

the difference in profitability was lower in the better economic scenario due to the increase in 

the price per kg of carcass. Guichon et al. (2000) report a similar result using ivermectin in a 

situation of low anthelmintic resistance. Thus, more significant differences are found in less 

favorable economic scenarios, when highly effective parasite control is all-the-more 

important. 

Although the CTRL group had positive indications in the real, M and O scenarios, the results 

were inferior to those found in the FBZ group and a longer period would be needed to 

achieve positive results in the case of the P scenario. An investment is the expenditure of 

money with the expectation of a return over time. The NPV method takes into account the 

cash flow and time value of money. Thus, an investment only should be undertaken if the 

NPV of the cash flow is greater than the investment (Gitman & Zutter, 2014). The PI is a 

simplified variation of the NPV. A PI greater than 1.0 corresponds to positive cash flow, 

while IRR is the rate of return that will be earned, which is an assurance that at least the 

necessary return will be obtained (Gitman & Zutter, 2014). These methods quantify the 

viability of an investment and provide data to facilitate comparisons between projects. In 

present study, the financial superiority of the investment in the FBZ group over the CTRL 

group over a period of 10 years was clearly demonstrated. 

In financial analysis, Payback measures how quickly the initial investment can be recovered 

and helps determine exposure to risk, as a longer wait to recover invested funds increases the 

risk (Gitman & Zutter, 2014). The negative indications of the P scenario in both the FBZ and 

CTRL groups was related to the small estimated profitability in period analyzed, as a period 

longer than the previously established 10 years would be necessary to achieve a positive 

result.  

Negative NPV, IRR and PI and greater Payback severely reduces the attractiveness of a new 

investment. However, in an operation that is already being performed, it is important to invest 

in effective deworming to make the system more profitable or reduce losses. In the present 

study, a small investment of 0.10 USD added to the cost of 0.92 USD per animal resulted in a 

more than 16-year reduction in Payback time. 

All of these economic analysis methods need to be applied together with parasitological 

evaluations (FEC reduction test) and zootechnical indices (carcass grade, CY, LWG and 

DWG) to assist owners and veterinarians in both the decision to invest in more efficient 
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deworming and selecting the most effective anthelmintic. 

A significant increase in production was found in beef cattle submitted to treatment with oral 

FBZ upon entering the feedlot. Moreover, the administration of this drug is highly viable 

from the economic standpoint. Remaining GINs in cattle exert a strong negative impact on 

production and profit. However, the control of these parasites does not always lead to an 

improvement in carcass grade. 
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