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Abstract 

The emergence of drug resistance in parasitic worms, particularly nematodes and trematodes, 

has become one of the most pressing challenges in veterinary parasitology. The widespread use 

of anthelmintic drugs in both livestock and companion animals has led to the development of 

resistance, compromising the effectiveness of these treatments. This article discusses the 

mechanisms behind drug resistance in parasitic worms, the factors contributing to its rise, the 

impact on animal health and productivity and potential strategies to combat this growing 

concern. A focus on integrated parasite management, rotation of anthelmintics and the 

development of alternative therapies is also explored. 

Introduction 

Parasitic worms, including 

nematodes (roundworms), trematodes 

(flukes) and cestodes (tapeworms), are 

responsible for significant health issues in 

both humans and animals. In veterinary 

medicine, parasitic worms are a major 

cause of morbidity and mortality in 

livestock, particularly in ruminants and 

companion animals, causing various 

clinical symptoms ranging from mild 

digestive disturbances to severe anaemia 

and death. The treatment of these parasitic 

infections has long relied on anthelmintic 

drugs, such as benzimidazoles, macrocyclic 

lactones and imidazothiazoles. However, 

the widespread and often excessive use of 

these drugs has resulted in the emergence of 

drug resistance, rendering some treatments 

less effective or completely ineffective in 

managing parasitic infections. 

The rise of anthelmintic resistance in 

parasitic worms presents a major challenge 

for veterinarians, farmers and animal health 

professionals worldwide. This phenomenon 

threatens animal health, productivity and 

the economic sustainability of livestock 

farming. Furthermore, it complicates 

efforts to control zoonotic parasitic diseases 

that can also affect humans. Understanding 

the mechanisms behind drug resistance, 

identifying risk factors and developing 

sustainable strategies to manage parasitic 

worm infestations are crucial to mitigating 

this growing threat (Kaplan and 

Vidyashankar, 2012). 

Mechanisms of Anthelmintic Resistance 

The development of drug resistance in 

parasitic worms occurs through genetic 

mutations and selective pressure exerted by 

the repeated use of anthelmintics. Parasites 
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1. Overuse and Misuse of 

Anthelmintics: The frequent and 

inappropriate use of anthelmintic 

drugs without proper veterinary 

supervision is a major driver of 

resistance. This includes 

underdosing, using the same drug 

repeatedly and treating all animals 

in a population regardless of 

whether they have a parasitic 

infection (Kaplan and 

Vidyashankar, 2012). 

2. Inadequate Treatment Protocols: 

In many cases, farmers and 

veterinarians use the same 

anthelmintic drugs for long periods 

without rotating or combining them 

with other drugs, increasing the 

chances of resistance development. 

3. Environmental Factors: Factors 

such as poor sanitation, 

overcrowding and inadequate 

pasture management in livestock 

farming provide ideal conditions for 

parasitic worms to thrive. These 

factors increase the chances of 

reinfection and prolong the 

exposure of parasites to 

anthelmintic drugs, accelerating the 

development of resistance (Foster et 

al., 2016). 

4. Lack of Surveillance and 

Monitoring: Inadequate 

monitoring of parasite populations 

and resistance levels can lead to the 

undetected spread of resistant 

parasites. Early detection and 

regular surveillance are essential for 

managing resistance and 

implementing effective control 

strategies. 

Impact of Anthelmintic Resistance on 

Animal Health and Productivity 

Anthelmintic resistance poses a significant 

threat to animal health and productivity. In 

livestock farming, resistant parasitic worms 

reduce the effectiveness of treatment 
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that  survive  initial  treatments  may  carry

genetic  mutations  that  enable  them  to
withstand the effects of the drug. Over time,

these  resistant  worms  become  more

prevalent  in  the  population,  leading  to
reduced treatment efficacy. Resistance  can

develop in various ways, including:

• Target  site  mutations:  Some 
parasitic worms evolve mutations in 
the  target  sites  of  anthelmintic 
drugs, making them less susceptible 
to the drug. For example, mutations 
in  the  β-tubulin  gene  can  confer 
resistance to benzimidazoles, a class 
of  commonly  used  anthelmintics

(Nadler  and  Hudspeth, 2000).

• Reduced  drug  uptake:  Parasitic 
worms  may  alter  their  surface 
properties  to  reduce  the  uptake  of 
anthelmintic  drugs,  thereby 
preventing  them  from  reaching 
therapeutic  concentrations  inside 
the parasite.

• Increased  drug  efflux:  Some 
worms  develop  mechanisms  to 
pump out anthelmintic drugs before 
they can exert their effects, such as 
through  the  action  of  P-

glycoproteins,  which  function  as 
efflux pumps.

• Metabolic  detoxification:

Resistance  can  also  arise  when 
worms  evolve  enhanced  metabolic 
pathways  to  break  down  and 
detoxify  the  anthelmintic  drugs 
before  they  can  act  (Geerts  and 
Gryseels, 2000).

Factors Contributing to the Rise of Drug

Resistance

The development of anthelmintic resistance

is  influenced  by  several  factors,  including

the  intensity  and  frequency  of  drug  use,

improper dosing  and  the lack of alternative

treatment options. Some of the key factors

contributing  to  the  rise  of  resistance

include:
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regimens, leading to continued infections in 

animals. This results in: 

• Reduced Growth Rates: Parasitic 

infestations, especially those caused 

by resistant worms, lead to poor 

feed conversion, stunted growth and 

reduced weight gain in livestock. 

• Decreased Milk and Egg 

Production: In dairy cattle and 

poultry, parasitic infections can 

cause a decline in milk and egg 

production, respectively, which 

directly impacts farm profitability. 

• Increased Mortality Rates: In 

severe cases, anthelmintic 

resistance can lead to higher 

mortality rates, particularly in 

young animals or those already 

stressed by other factors such as 

malnutrition or co-infections. 

• Economic Losses: The economic 

burden of anthelmintic resistance is 

considerable. Farmers may need to 

increase the frequency of 

treatments, use more expensive 

alternative drugs, or face lower 

productivity, all of which lead to 

higher costs and reduced profits 

(Sargison, 2013). 

Strategies to Combat Anthelmintic 

Resistance 

1. Integrated Parasite Management 

(IPM) 

Integrated Parasite Management (IPM) is a 

holistic approach that combines various 

strategies to control parasitic infestations 

and reduce the risk of resistance. IPM 

includes: 

• Rotational Deworming: Rotating 

between different classes of 

anthelmintics helps prevent the 

build-up of resistance by ensuring 

that parasites are not exposed to the 

same drug repeatedly. This method 

reduces the selection pressure that 

drives resistance (Kaplan and 

Vidyashankar, 2012). 

• Faecal Egg Count Reduction 

Testing (FECRT): Regular 

monitoring of faecal egg counts 

helps assess the effectiveness of 

deworming treatments and identify 

early signs of resistance. This 

allows veterinarians to adjust 

treatment protocols as necessary. 

• Targeted Selective Treatment 

(TST): TST involves treating only 

those animals that are heavily 

infected with parasites, as 

determined by faecal egg counts or 

clinical signs. This minimizes the 

use of anthelmintics and reduces the 

selection pressure on parasite 

populations. 

2. Improved Management Practices 

Incorporating better management practices 

is essential for controlling parasitic 

infestations and minimizing the spread of 

resistant worms. These include: 

• Pasture Management: 

Implementing rotational grazing 

and avoiding overstocking can help 

reduce parasite load in the 

environment. By allowing pastures 

to rest, the life cycle of parasitic 

worms can be interrupted, reducing 

reinfection rates. 

• Biosecurity Measures: Proper 

quarantine protocols for incoming 

animals, regular deworming of 

young animals and maintaining 

clean and sanitary living conditions 

help prevent the introduction and 

spread of resistant parasites. 

• Environmental Sanitation: 

Regular cleaning of animal housing, 

removing manure and improving 

waste disposal practices reduce the 

chances of parasites contaminating 

the environment and spreading 

resistance. 
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3. Development of New Anthelmintic 

Drugs 

The development of new classes of 

anthelmintics is critical in the fight against 

drug resistance. Research into novel drug 

classes, such as those targeting new 

biochemical pathways in parasites, could 

provide new tools for managing resistant 

parasitic worms. Additionally, the use of 

combination therapies, where multiple 

drugs with different mechanisms of action 

are used together, can help delay the onset 

of resistance (Geerts and Gryseels, 2000). 

4. Non-Chemical Alternatives 

Research into alternative treatments, such 

as the use of probiotics, herbal treatments 

and vaccines, offers promising strategies 

for managing parasitic infections without 

relying solely on chemical anthelmintics. 

For example, vaccination against certain 

types of coccidia and nematodes can 

provide long-term protection against these 

parasites (Dinev et al., 2021). 

Conclusion 

The growing problem of drug resistance in 

parasitic worms is a significant concern for 

veterinary medicine and animal agriculture. 

Effective management of this issue requires 

a multifaceted approach that includes 

integrated parasite management, improved 

animal husbandry practices and the 

development of new treatment options. By 

combining these strategies and promoting 

responsible use of anthelmintic drugs, the 

spread of resistance can be slowed and the 

health and productivity of animals can be 

maintained. 

References 

1. Dinev, I., Krasteva, L. and Ivanov, 

K. (2021). Vaccination against 

coccidiosis in poultry: A review. 

Bulgarian Journal of Veterinary 

Medicine, 24(1), 15-28. 

2. Foster, W. D., Duncan, J. L. and 

Reinemeyer, C. R. (2016). 

Anthelmintic resistance in 

veterinary parasitology: An 

overview of its mechanisms and the 

challenges faced in treatment. 

Veterinary Parasitology, 221, 23-

35. 

3. Geerts, S. and Gryseels, B. (2000). 

Drug resistance in human and 

veterinary helminths. Trends in 

Parasitology, 16(12), 10-17. 

4. Kaplan, R. M. and Vidyashankar, A. 

N. (2012). Anthelmintic resistance 

in livestock: A global issue. Trends 

in Parasitology, 28(8), 301–310. 

5. Nadler, S. A. and Hudspeth, D. S. 

(2000). Molecular evolution of 

parasitic nematodes. Trends in 

Parasitology, 16(2), 56-63. 

6. Sargison, N. D. (2013). 

Anthelmintic resistance in 

livestock: The impact of resistance 

and the need for an integrated 

approach. Veterinary Record, 

172(12), 295-298. 

696 | P a g e  
 

     Vet.  Today  |vol.  3  |Issue  5  May  |2025

     
Emerging Drug Resistance in Parasitic Worms: A 
Growing Concern  Pp: 693-696

Kumari   et al


