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Abstract This study conducted a comprehensive observation and analysis of the vaccine efficacy in poultry farms, with a focus on
evaluating field trials of chicken immunization programs. By evaluating different vaccines in different farm environments, key
factors affecting immunization outcomes were identified, and the economic benefits of effective vaccination programs were
quantified. The study showed significant differences in vaccine performance, highlighting the importance of optimizing vaccination
plans and improving farm management practices, and emphasizing the necessity of continuously improving vaccination strategies
and integrating technological advances to enhance efficacy. This study aims to emphasize the key roles of biological, environmental,
and operational factors in shaping vaccine performance, providing practical recommendations for policymakers and poultry farmers
to strengthen immunization programs and improve poultry health and productivity.
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1 Introduction
Poultry farming is a critical component of the global agricultural industry, providing a significant source of protein
through meat and eggs. However, the industry faces numerous challenges, including infectious diseases that can
lead to substantial economic losses. Vaccination is a key strategy in managing these diseases, ensuring the health
and productivity of poultry flocks. Poultry vaccination has been a cornerstone in the fight against infectious
diseases such as Newcastle disease, avian influenza, and fowl cholera. These diseases can spread rapidly and
cause high mortality rates if not controlled effectively. Traditional vaccination methods, such as inactivated and
live vaccines, have been employed to induce immunity in poultry, with varying degrees of success depending on
the disease and the vaccine used (Hsu et al., 2010). Recent advancements have introduced recombinant vaccines
and novel delivery methods, such as spray and oral administration, which are particularly beneficial for
smallholder and rural poultry producers (Mebrahtu et al., 2018; Khantour et al., 2021).

The importance of poultry vaccination cannot be overstated, as it plays a crucial role in maintaining the health of
poultry populations and ensuring food security. Effective vaccination programs can significantly reduce morbidity
and mortality rates, thereby enhancing productivity and profitability for poultry farmers (El-Shall et al., 2021;
Samakkhah et al., 2023). Moreover, vaccination helps in controlling the spread of zoonotic diseases, thereby
protecting public health. For instance, vaccines against avian influenza not only protect poultry but also reduce the
risk of transmission to humans (Kuruppuarachchi et al., 2022).

This study analyzed the efficacy of various vaccines used in poultry farms, with a focus on field trials of chicken
immunity. By evaluating different vaccination strategies and their outcomes, insights were provided for the most
effective methods of poultry disease prevention, including examining the protective efficacy of vaccines against
common poultry diseases, evaluating the impact of different delivery methods, and understanding the role of
vaccination in improving poultry health and farm productivity. This study aims to contribute to the development
of more effective vaccination plans through analysis, which can be implemented under different agricultural
conditions.
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2 Overview of Poultry Vaccines
2.1 Types of vaccines used in poultry
Poultry vaccines are essential tools in the prevention and control of infectious diseases in poultry farms. They play
a critical role in maintaining the health of poultry, ensuring food security, and minimizing economic losses due to
disease outbreaks (Zhou and Lin, 2024). Poultry vaccines can be broadly categorized into live attenuated vaccines,
inactivated vaccines, and recombinant vaccines (Table 1) (Wang et al., 2024). Live attenuated vaccines are derived
from pathogens that have been weakened so they do not cause disease but still elicit an immune response.
Inactivated vaccines, on the other hand, are made from pathogens that have been killed and are safe but may
require adjuvants to enhance their efficacy (Bublot, 2023). Recombinant vaccines, including those using virus-like
particles (VLPs) and viral vectors, represent a more recent advancement. These vaccines can target multiple
diseases simultaneously and are designed to induce a strong immune response even in the presence of maternal
antibodies (Romanutti et al., 2020; Raji et al., 2024).

Table 1 Characteristic of conventional vaccines and vector vaccines (Adopted fromWang et al., 2024)

Inactivated vaccines Attenuated vaccines Vector vaccines
Safety The best security Some have potential risk of

virulence reversion
Some have potential risk of
virulence reversion

Effect of the maternal
antibody

Depending on the level of antibodies Depending on the level of
antibodies

Some can effectively avoid the
interference of maternal antibodies,
such as HVT-based vaccine

Duration of immunity Can only induce a short period of
immune protection and requires
multiple immunizations

Can induce a long period of
immune protection

Can induce a long period of immune
protection

Immune response The onset of protection was short but
mainly induced humoral immunity.
Some produced only a local response

The onset of protection was
long, but both humoral and
cellular immunity could be
induced

The onset of protection was long,
but both humoral and cellular
immunity could be induced

Cost Less expensive More expensive Variable

2.2 Common diseases targeted by vaccination
Vaccination in poultry primarily targets viral diseases such as Newcastle disease, avian influenza, Marek’s disease,
and infectious bursal disease. These diseases are significant due to their impact on poultry health and the potential
for economic losses. Recombinant viral vector vaccines have been developed to combat these diseases effectively,
offering protection against multiple pathogens with a single vaccine (Hein et al., 2021; Ravikumar et al., 2022).
Additionally, infectious laryngotracheitis (ILT) is another disease for which both live attenuated and recombinant
vaccines are available, with ongoing research to improve their efficacy (García, 2017).

2.3 Vaccine development and approval process
The development of poultry vaccines involves several stages, including the identification of protective antigens,
vaccine formulation, and testing for safety and efficacy. Recombinant DNA technology has facilitated the creation
of novel vaccines by allowing the expression of specific antigens in viral vectors, such as fowlpox virus and
turkey herpesvirus (Wang et al., 2024). The approval process for these vaccines requires rigorous testing to ensure
they are safe, effective, and capable of inducing a protective immune response. This includes evaluating their
ability to reduce virus shedding and prevent clinical disease in vaccinated birds (Nielsen et al., 2023). The
development of vaccines also considers factors such as cost-effectiveness, ease of administration, and the ability
to differentiate vaccinated from infected birds (DIVA strategy) (Suarez and Pantin-Jackwood, 2017).

3 Field Trial Methodologies for Vaccine Efficacy
3.1 Experimental design and farm selection
Field trials for assessing vaccine efficacy in poultry farms involve careful experimental design and farm selection
to ensure reliable results. For instance, in a study evaluating the Newcastle disease I2 vaccine, twenty households
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were randomly assigned to intervention and control groups, with chickens further divided into different
intervention groups based on the vaccination method (Mebrahtu et al., 2018). Similarly, another study on avian
encephalomyelitis and fowlpox vaccines involved vaccinating chickens in multiple geographical areas to assess
the vaccine's safety and efficacy under diverse field conditions. These designs ensure that the trials are
representative of real-world conditions and that the results are applicable to a wide range of farming
environments.

3.2 Key metrics for assessing vaccine efficacy
Key metrics for assessing vaccine efficacy in poultry include antibody titers, survival rates, and protection against
disease challenges. In the Newcastle disease vaccine study, antibody titers were measured to evaluate the immune
response, with vaccinated groups showing significantly higher titers compared to controls. Similarly, the efficacy
of a live virus vaccine for avian encephalomyelitis and fowlpox was assessed by measuring antibody titers and
observing disease protection rates post-vaccination (Sarma et al., 2019). These metrics provide quantitative data
on the vaccine's ability to induce an immune response and protect against infections.

3.3 Challenges in conducting field trials
Conducting field trials for vaccine efficacy in poultry farms presents several challenges, including variability in
farm conditions, the need for large sample sizes, and logistical issues. For example, the study on Newcastle
disease vaccines highlighted the difficulty of maintaining consistent vaccination methods across different farms
and the challenge of ensuring adequate sample sizes for statistical significance. Additionally, the study on avian
encephalomyelitis and fowlpox vaccines noted the logistical challenges of monitoring large numbers of chickens
across multiple locations. These challenges necessitate careful planning and resource allocation to ensure the
success and reliability of field trials.

4 Results and Interpretation
4.1 Vaccine performance across different farm environments
The performance of vaccines in poultry farms varies significantly depending on the farm environment and
vaccination protocols. For instance, a study on the H5N1 avian influenza vaccine in Indonesia revealed that the
effectiveness of the vaccine was highly variable across different farms, with some flocks showing protective
immunity while others did not (Tarigan et al., 2018). Similarly, the administration route and vaccination schedule
significantly influenced the efficacy of Newcastle disease vaccines, with different methods yielding varying levels
of antibody titers and protection (Hassanzadeh et al., 2020). These findings underscore the importance of tailoring
vaccination strategies to specific farm conditions to optimize vaccine performance.

4.2 Variability in immunization outcomes
Immunization outcomes in poultry can be highly variable due to several factors, including the type of vaccine,
administration route, and farm management practices. For example, the study on Newcastle disease vaccines
demonstrated that different vaccination programs and routes of administration led to significant differences in
antibody titers and virus shedding among chickens (Sultan et al., 2021). Additionally, the variability in the
immune response to Eimeria vaccines was influenced by factors such as the breed of chicken and the husbandry
system, complicating the assessment of vaccine efficacy (Soutter et al., 2020). This variability highlights the need
for standardized protocols and careful consideration of farm-specific factors to achieve consistent immunization
outcomes.

4.3 Economic impact of effective vaccination programs
Effective vaccination programs can have a substantial economic impact on poultry farms by reducing disease
incidence and improving productivity. The use of a live Eimeria vaccine in broilers, for instance, resulted in a
significant increase in the production index, indicating improved economic performance (Nguyen et al., 2024).
Similarly, the implementation of a unique live virus vaccine for avian encephalomyelitis and fowlpox
demonstrated high efficacy and safety, leading to reduced mortality and enhanced productivity in vaccinated
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flocks (Sarma et al., 2019). These examples illustrate that well-designed vaccination programs not only enhance
animal health but also contribute to the economic sustainability of poultry operations.

5 Case Study
5.1 Farm characteristics and trial design
The study was conducted across various poultry farms with distinct characteristics to evaluate the efficacy of
different vaccines in real-world settings. For instance, in central Ethiopia, smallholder farms were selected to test
the Newcastle disease I2 vaccine using different delivery methods such as drinking water and spray, involving 20
households randomly assigned to intervention and control groups (Mebrahtu et al., 2018). Similarly, a large-scale
field trial in Morocco involved 18 paired bird houses across 15 farms to assess the safety and efficacy of an
aroA-deleted live vaccine against avian colibacillosis. These trials were designed to reflect the diverse conditions
under which poultry farming occurs, ensuring that the results are applicable to a wide range of farming practices.

5.2 Trial results and observations
The trials yielded significant insights into vaccine efficacy and safety. In the Ethiopian study, all vaccinated
chickens survived a virulent Newcastle disease virus challenge, while only 40% of the unvaccinated group
survived, demonstrating the vaccine's protective efficacy (Table 2) (Mebrahtu et al., 2018). In the Moroccan trial,
vaccinated groups showed statistically significant improvements in mortality rates, weight gain, and reduced
antibiotic use compared to controls, confirming the vaccine's efficacy against colibacillosis. Additionally, a study
on a unique live virus vaccine for avian encephalomyelitis and fowlpox showed 100% protection against fowlpox
and 97% against avian encephalomyelitis in field conditions, with no adverse reactions reported (Sarma et al.,
2019).

Table 2 Number of chicken owned and survived at the end of the study period in Minjar-Shenkora district (Adopted from Mebrahtu
et al., 2018)

No. owned No. died No. alive Survival
Unvaccinated
Total 151 102 49 32.45%
Average/household 12.58 7.75 4.08
Vaccinated group
Total 337 41 296 87.83%
Average/household 21.06 2.56 18.5

5.3 Key takeaways and lessons learned
The case studies highlight the importance of selecting appropriate vaccination methods and understanding
farm-specific conditions to enhance vaccine efficacy. The Newcastle disease I2 vaccine's success in smallholder
settings underscores the potential for alternative delivery methods like drinking water and spray to improve
vaccination coverage in rural areas. The aroA-deleted live vaccine's performance in Morocco illustrates the
benefits of tailored vaccination programs that consider local disease prevalence and farm management practices
(Mombarg et al., 2014). These findings emphasize the need for continued research and adaptation of vaccination
strategies to meet the diverse needs of poultry farms globally, ensuring both economic viability and animal health.

6 Factors Influencing Vaccine Efficacy
6.1 Biological factors
Biological factors play a crucial role in determining the efficacy of vaccines in poultry farms. Genetic and
epigenetic variations among chicken breeds can significantly influence vaccine responses. For instance,
microRNAs (miRNAs) have been identified as key epigenetic factors that modulate vaccine efficacy by affecting
gene expression related to immune responses. Studies have shown that different genetic lines of chickens exhibit
varying levels of miRNA expression, which correlates with their level of protection against diseases like Marek's
disease (Zhang et al., 2024). Additionally, the presence of maternal antibodies can interfere with the immune
response to vaccines, necessitating the development of vaccines that can overcome this challenge (Meunier et al.,
2015).
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6.2 Environmental and management factors
Environmental and management factors are critical in shaping the outcomes of vaccination programs in poultry
farms. The design and interpretation of vaccine studies often vary due to differences in husbandry systems, breed
of chickens, and the conditions under which vaccines are administered. Factors such as the timing of vaccine
delivery, the species and strain of pathogens, and the parameters used to assess vaccine efficacy can all influence
the results of vaccination trials (Soutter et al., 2020). Moreover, the welfare and performance of chickens,
including their housing conditions and nutritional status, can impact their immune responses and, consequently,
the effectiveness of vaccines.

6.3 Vaccine handling and administration
Proper handling and administration of vaccines are essential to ensure their efficacy. The method of vaccine
delivery, whether injectable or through mass application, can affect the immune response in chickens. Injectable
vaccines, while effective, are time-consuming and may not be feasible for large-scale operations, whereas
mass-application methods are less common but offer potential for efficiency (Nielsen et al., 2023). Additionally,
maintaining the cold chain and ensuring the correct dosage and timing of vaccine administration are crucial to
prevent degradation and ensure optimal immune response. The development of recombinant and vectored
vaccines has also introduced new considerations for handling, as these vaccines may require specific conditions to
maintain their stability and effectiveness (Kapczynski et al., 2015).

7 Strategies for Enhancing Vaccine Efficacy in Poultry Farms
7.1 Optimizing vaccination protocols
Optimizing vaccination protocols is crucial for enhancing vaccine efficacy in poultry farms. One approach is the
development of broadly protective vaccines that can simplify vaccination regimens and reduce costs associated
with poultry husbandry (Ravikumar et al., 2022). Additionally, the use of DNA vaccines, which can be tailored to
induce strong immune responses even in the presence of maternal antibodies, offers a promising alternative
(Meunier et al., 2015). The timing and method of vaccine administration, such as in ovo vaccination, can also be
optimized to provide earlier immune protection and improve the overall effectiveness of vaccination programs (Li
et al., 2023).

7.2 Improving farm management practices
Improving farm management practices is another key strategy to enhance vaccine efficacy. This includes
maintaining biosecurity measures to prevent the introduction and spread of infectious diseases (Romanutti et al.,
2020). Modifying the gastrointestinal tract microbiome through dietary interventions can also increase the
responsiveness of birds to vaccines, thereby enhancing their effectiveness (Alqazlan et al., 2022). Furthermore,
co-administration of immunomodulatory agents, such as chicken IL-2, has been shown to alleviate adverse
reactions and improve the immune response to vaccines (Hao et al., 2023).

7.3 Integrating technology in vaccination programs
Integrating technology into vaccination programs can significantly improve vaccine efficacy. Targeted delivery of
antigens to antigen-presenting cells (APCs) using monoclonal antibodies or ligands can enhance the
immunogenicity of vaccines by ensuring that antigens are efficiently presented to the immune system (Shrestha et
al., 2018; Shrestha and Iqbal, 2019). Additionally, the use of molecular adjuvants can boost the immune response
generated by vaccines, making them more effective against various poultry diseases (Escalante-Sansores et al.,
2022). The development of viral vector vaccines that can be administered through mass vaccination methods also
represents a technological advancement that can improve the efficiency and coverage of vaccination programs.

8 Future Directions and Recommendations
8.1 Research priorities in poultry vaccine development
Future research in poultry vaccine development should focus on creating more cost-effective and logistically
feasible vaccines. The development of multivalent vaccines that do not require chickens for production and can
protect against multiple pathogens, such as Eimeria species, is highly desirable (Soutter et al., 2020). Additionally,
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exploring the use of thermoresistant vaccines, which offer stability and consistent immune responses across
different chicken types, should be prioritized (Abdoshah et al., 2022). Research should also aim to identify new
antigens and develop novel methods for vaccine antigen delivery to enhance efficacy and protection (Zhang and
Lin, 2024).

8.2 Policy and regulatory considerations
Policymakers should consider revising current vaccination protocols to incorporate more effective and safer
vaccines, such as the aroA-deleted live vaccine for avian colibacillosis, which has shown significant efficacy and
safety in field trials (Mombarg et al., 2014). Regulatory frameworks should support the approval and widespread
adoption of innovative vaccines that demonstrate clear advantages over traditional methods, such as the unique
live virus vaccine for avian encephalomyelitis and fowlpox, which has been proven safe and effective in
large-scale applications. Additionally, policies should encourage the use of vaccines that can be administered
through more accessible routes, such as drinking water or spray, to benefit smallholder and rural poultry producers
(Mebrahtu et al., 2018).

8.3 Education and training initiatives
Education and training initiatives should focus on equipping poultry farmers with the knowledge and skills
necessary to implement effective vaccination programs. Training should emphasize the importance of proper
vaccine administration techniques and the benefits of using advanced vaccines, such as those that combine
multiple antigens for broader protection (Sarma et al., 2019). Furthermore, educational programs should highlight
the role of medicinal plants and supplements, like Immulant® based on Echinacea and Nigella sativa, in
enhancing vaccine efficacy and reducing stress-induced pathogenicity in poultry (Eladl et al., 2019). By
improving farmer education, the poultry industry can ensure better compliance with vaccination protocols and
enhance overall flock health and productivity.

9 Concluding Remarks
The field trials and studies on vaccine efficacy in poultry farms have demonstrated significant advancements in
the control of infectious diseases in chickens. The Newcastle disease I2 vaccine, when administered via drinking
water and spray, showed protective antibody levels comparable to the eye drop method, ensuring 100% survival
against virulent strains. Similarly, a unique live virus vaccine for avian encephalomyelitis and fowlpox was found
to be safe and effective, with a 97% protection rate against avian encephalomyelitis and no adverse reactions
reported in over 400 million vaccinated chickens. The use of live coccidiosis vaccines in large-scale trials also
indicated improvements in production indices, suggesting a viable alternative to anticoccidial drugs. Additionally,
the aroA-deleted live vaccine against avian colibacillosis demonstrated efficacy in reducing mortality and
improving weight gain in broilers.

Poultry farmers are encouraged to adopt vaccination programs that utilize proven delivery methods such as
drinking water and spray for Newcastle disease, which have been shown to be effective under smallholder
conditions. Policymakers should support the development and distribution of multivalent vaccines, like the one for
avian encephalomyelitis and fowlpox, which offer comprehensive protection and ease of administration.
Furthermore, the integration of live coccidiosis vaccines into routine vaccination schedules can enhance
productivity and reduce reliance on drugs. It is also recommended to consider the use of aroA-deleted vaccines for
controlling colibacillosis, given their demonstrated safety and efficacy.

Vaccination remains a cornerstone in the management of poultry health, offering a sustainable solution to
controlling infectious diseases that cause significant economic losses. The studies reviewed highlight the
importance of selecting appropriate vaccines and delivery methods tailored to specific farm conditions and disease
challenges. Continued research and innovation in vaccine development are essential to address emerging threats
and improve the overall health and productivity of poultry populations. The role of vaccination is not only crucial
for disease prevention but also for enhancing food security and supporting the livelihoods of poultry farmers
worldwide.



International Journal of Molecular Veterinary Research, 2024, Vol.14, No.5, 202-210
http://animalscipublisher.com/index.php/ijmvr

208

Acknowledgments
We would like to thank Professor Huang for his/her invaluable guidance, insightful suggestions, and continuous support throughout
the development of this study.

Conflict of Interest Disclosure
The authors affirm that this research was conducted without any commercial or financial relationships that could be construed as a
potential conflict of interest.

References
Abdoshah M., Hassanzadeh M., Masoudi S., Ashtari A., Yousefi A., and Nasr M., 2022, Thermoresistant newcastle disease vaccine effectively protects SPF,

native, and commercial chickens in challenge with virulent virus,Veterinary Medicine and Science, 8: 1539-1546.
https://doi.org/10.1002/vms3.794

Alqazlan N., Astill J., Raj S., and Sharif S., 2022, Strategies for enhancing immunity against avian influenza virus in chickens: a review, Avian Pathology, 51:
211-235.
https://doi.org/10.1080/03079457.2022.2054309

Bublot M., 2023, Poultry vaccine technology platforms, Avian Diseases, 67(3): 1-22.
https://doi.org/10.1637/aviandiseases-d-23-99987

Eladl A., Arafat N., El-Shafei R., Farag V., Saleh R., and Awadin W., 2019, Comparative immune response and pathogenicity of the H9N2 avian influenza virus
after administration of Immulant®, based on Echinacea and Nigella sativa, in stressed chickens, Comparative Immunology, Microbiology and Infectious
Diseases, 65: 165-175.
https://doi.org/10.1016/J.CIMID.2019.05.017

El-Shall N., Awad A., and Sedeik M., 2021, Examination of the protective efficacy of two avian influenza H5 vaccines against clade 2.3.4.4b H5N8 highly
pathogenic avian influenza virus in commercial broilers, Research in Veterinary Science, 140: 125-133.
https://doi.org/10.1016/j.rvsc.2021.08.012

Escalante-Sansores A., Absalón A., and Cortés-Espinosa D., 2022, Improving immunogenicity of poultry vaccines by use of molecular adjuvants, World's
Poultry Science Journal, 78: 705-726.
https://doi.org/10.1080/00439339.2022.2091502

García M., 2017, Current and future vaccines and vaccination strategies against infectious laryngotracheitis (ILT) respiratory disease of poultry, Veterinary
Microbiology, 206: 157-162.
https://doi.org/10.1016/j.vetmic.2016.12.023

Hao X., Li J., Wang J., Zhou Z., Yuan X., Pan S., Zhu J., Zhang F., Yin S., Yang Y., Hu S., and Shang S., 2023, Co-administration of chicken IL-2 alleviates
clinical signs and replication of the ILTV chicken embryo origin vaccine by pre-activating natural killer cells and cytotoxic T lymphocytes, Journal of
Virology, 97(11): e01322-23.
https://doi.org/10.1128/jvi.01322-23

Hassanzadeh M., Abdoshah M., Yousefi A., and Masoudi S., 2020, Comparison of the impact of different administration routes on the efficacy of a
thermoresistant newcastle disease vaccine in chickens, Viral Immunology, 33(5): 361-366.
https://doi.org/10.1089/vim.2019.0125

Hein R., Koopman R., García M., Armour N., Dunn J., Barbosa T., and Martinez A., 2021, Review of poultry recombinant vector vaccines, Avian Diseases, 65:
438-452.
https://doi.org/10.1637/0005-2086-65.3.438

Hsu S., Chen T., and Wang C., 2010, Efficacy of avian influenza vaccine in poultry: a meta-analysis, 54: 1197-1209.
https://doi.org/10.1637/9305-031710-Reg.1

Kapczynski D., Esaki M., Dorsey K., Jiang H., Jackwood M., Moraes M., and Gardin Y., 2015, Vaccine protection of chickens against antigenically diverse H5
highly pathogenic avian influenza isolates with a live HVT vector vaccine expressing the influenza hemagglutinin gene derived from a clade 2.2 avian
influenza virus, Vaccine, 33(9): 1197-1205.
https://doi.org/10.1016/j.vaccine.2014.12.028

Khantour A., Houadfi M., Nassik S., Tligui N., Mellouli F., Sikht F., Ducatez M., Soulaymani A., and Fellahi S., 2021, Protective efficacy evaluation of four
inactivated commercial vaccines against low pathogenic avian influenza H9N2 virus under experimental conditions in broiler chickens, Avian Diseases, 65:
351-357.
https://doi.org/10.1637/aviandiseases-D-21-00015

Kuruppuarachchi K., Jang Y., and Seo S., 2022, Evaluation of efficacy of oil adjuvanted H5N6 inactivated vaccine against highly pathogenic H5N6 and H5N1
influenza viruses infected chickens, Frontiers in Bioscience, 27(9): 268.
https://doi.org/10.31083/j.fbl2709268

Li X., Liu X., Cui L., Liu Z., Zhang Y., and Li H., 2023, How to break through the bottlenecks of in ovo vaccination in poultry farming, Vaccines, 12(1): 48.
https://doi.org/10.3390/vaccines12010048

https://doi.org/10.1002/vms3.794
https://doi.org/10.1080/03079457.2022.2054309.
https://doi.org/10.1637/aviandiseases-d-23-99987.
https://doi.org/10.1016/J.CIMID.2019.05.017
https://doi.org/10.1016/j.rvsc.2021.08.012.
https://doi.org/10.1080/00439339.2022.2091502.
https://doi.org/10.1016/j.vetmic.2016.12.023.
https://doi.org/10.1128/jvi.01322-23.
https://doi.org/10.1089/vim.2019.0125.
https://doi.org/10.1637/0005-2086-65.3.438.
https://doi.org/10.1637/9305-031710-Reg.1.
https://doi.org/10.1016/j.vaccine.2014.12.028.
https://doi.org/10.1637/aviandiseases-D-21-00015.
https://doi.org/10.31083/j.fbl2709268
https://doi.org/10.3390/vaccines12010048.


International Journal of Molecular Veterinary Research, 2024, Vol.14, No.5, 202-210
http://animalscipublisher.com/index.php/ijmvr

209

Mebrahtu K., Teshale S., Esatu W., Habte T., and Gelaye E., 2018, Evaluation of spray and oral delivery of Newcastle disease I2 vaccine in chicken reared by
smallholder farmers in central Ethiopia, BMC Veterinary Research, 14: 1-7.
https://doi.org/10.1186/s12917-018-1355-x

Meunier M., Chemaly M., and Dory D., 2015, DNA vaccination of poultry: the current status in 2015, Vaccine, 34: 202-211.
https://doi.org/10.1016/j.vaccine.2015.11.043

Mombarg M., Bouzoubaa K., Andrews S., Vanimisetti H., Rodenberg J., and Karaca K., 2014, Safety and efficacy of an aroA-deleted live vaccine against avian
colibacillosis in a multicentre field trial in broilers in Morocco, Avian Pathology, 43: 276-281.
https://doi.org/10.1080/03079457.2014.917760

Nguyen B., Yim D., Flores R., Lee S., Kim W., Jung S., Kim S., and Min W., 2024, Large-scale field trials of an eimeria vaccine induce positive effects on the
production index of broilers, Vaccines, 12(7): 800.
https://doi.org/10.3390/vaccines12070800

Nielsen S., Alvarez J., Bicout D., Calistri P., Canali E., Drewe J., Garin‐Bastuji B., Rojas J., Gortázar C., Herskin M., Michel V., Chueca M., Padalino B.,
Roberts H., Spoolder H., Ståhl K., Velarde A., Winckler C., Bastino E., Bortolami A., Guinat C., Harder T., Stegeman A., Terregino C., Asensio I., Mur L.,
Broglia A., Baldinelli F., and Viltrop A., 2023, Vaccination of poultry against highly pathogenic avian influenza-part 1, Available vaccines and vaccination
strategies, EFSA Journal, 21(10): e08271.
https://doi.org/10.2903/j.efsa.2023.8271

Raji A., Dastjerdi P., and Omar A., 2024, Virus-like particles in poultry disease: an approach to effective and safe vaccination, Frontiers in Veterinary Science,
11: 1405605.
https://doi.org/10.3389/fvets.2024.1405605

Ravikumar R., Chan J., and Prabakaran M., 2022, Vaccines against major poultry viral diseases: strategies to improve the breadth and protective efficacy,
Viruses, 14(6): 1195.
https://doi.org/10.3390/v14061195

Romanutti C., Keller L., and Zanetti F., 2020, Current status of virus-vectored vaccines against pathogens that affect poultry, Vaccine, 38(45): 6990-7001.
https://doi.org/10.1016/j.vaccine.2020.09.013

Samakkhah S., Bahonar A., Ghafouri S., Sadrzadeh A., Mehrabadi M., Tehrani F., and Talebi Z., 2023, Effectiveness of different Newcastle disease vaccination
programs in Iranian broiler farms: a case-control study, Journal of Poultry Sciences and Avian Diseases, 1(4): 3-12.
https://doi.org/10.61838/kman.jpsad.1.4.2

Sarma G., Kersting B., and Spina G., 2019, Field safety and efficacy of a unique live virus vaccine for controlling avian encephalomyelitis and fowlpox in
poultry, Veterinary World, 12: 1291-1298.
https://doi.org/10.14202/vetworld.2019.1291-1298

Shrestha A., and Iqbal M., 2019, Enhancing protective efficacy of poultry vaccines through targeted delivery of antigens to antigen presenting cells, Access
Microbiology, 6(4): 75.
https://doi.org/10.1099/ACMI.AC2019.PO0026

Shrestha A., Sadeyen J., and Iqbal M., 2018, Enhancing protective efficacy of poultry vaccines through targeted delivery of antigens to antigen-presenting cells,
Vaccines, 6(4): 75.
https://doi.org/10.3390/vaccines6040075

Soutter F., Werling D., Tomley F., and Blake D., 2020, Poultry coccidiosis: design and interpretation of vaccine studies, Frontiers in Veterinary Science, 7: 101.
https://doi.org/10.3389/fvets.2020.00101

Suarez D., and Pantin-Jackwood M., 2017, Recombinant viral-vectored vaccines for the control of avian influenza in poultry, Veterinary Microbiology, 206:
144-151.
https://doi.org/10.1016/j.vetmic.2016.11.025

Sultan S., Hamed M., and Osman N., 2021, Evaluation of protection efficiency of different vaccination programs against velogenic newcastle disease virus in
broiler chickens: comparative in field and in laboratory studies, The Thai Journal of Veterinary Medicine, 51: 141-150.
https://doi.org/10.56808/2985-1130.3103

Tarigan S., Wibowo M., Indriani R., Sumarningsih S., Artanto S., Idris S., Durr P., Asmara W., Ebrahimie E., Stevenson M., and Ignjatovic J., 2018, Field
effectiveness of highly pathogenic avian influenza H5N1 vaccination in commercial layers in Indonesia, PLoS One, 13(1): e0190947.
https://doi.org/10.1371/journal.pone.0190947

Wang H., Tian J., Zhao J., Zhao Y., Yang H., and Zhang G., 2024, Current status of poultry recombinant virus vector vaccine development, Vaccines, 12(6): 630.
https://doi.org/10.3390/vaccines12060630

Zhang S.P., and Lin X.F., 2024, Whole-genome association analysis in revealing the application of genetic factors affecting livestock production traits, Animal
Molecular Breeding, 14(1): 45-53.
https://doi.org/10.5376/amb.2024.14.0006

Zhang L., Xie Q., Chang S., Ai Y., Dong K., and Zhang H., 2024, Epigenetic factor micrornas likely mediate vaccine protection efficacy against lymphomas in
response to tumor virus infection in chickens through target gene involved signaling pathways, Veterinary Sciences, 11(4): 139.
https://doi.org/10.3390/vetsci11040139

https://doi.org/10.1186/s12917-018-1355-x.
https://doi.org/10.1016/j.vaccine.2015.11.043.
https://doi.org/10.1080/03079457.2014.917760.
https://doi.org/10.3390/vaccines12070800.
https://doi.org/10.2903/j.efsa.2023.8271.
https://doi.org/10.3389/fvets.2024.1405605.
https://doi.org/10.3390/v14061195.
https://doi.org/10.1016/j.vaccine.2020.09.013.
https://doi.org/10.61838/kman.jpsad.1.4.2.
https://doi.org/10.14202/vetworld.2019.1291-1298.
https://doi.org/10.1099/ACMI.AC2019.PO0026.
https://doi.org/10.3390/vaccines6040075.
https://doi.org/10.3389/fvets.2020.00101.
https://doi.org/10.1016/j.vetmic.2016.11.025.
https://doi.org/10.56808/2985-1130.3103.
https://doi.org/10.1371/journal.pone.0190947.
https://doi.org/10.3390/vaccines12060630.
https://doi.org/10.5376/amb.2024.14.0006
https://doi.org/10.3390/vetsci11040139.


International Journal of Molecular Veterinary Research, 2024, Vol.14, No.5, 202-210
http://animalscipublisher.com/index.php/ijmvr

210

Zhou Y.L., and Lin X.F., 2024, Genetic resolution of disease resistance in poultry: a genome-wide association study perspective, Animal Molecular Breeding,
14(1): 10-18.
https://doi.org/10.5376/amb.2024.14.0002

Disclaimer/Publisher’s Note
The statements, opinions, and data contained in all publications are solely those of the individual authors and contributors and do not
represent the views of the publishing house and/or its editors. The publisher and/or its editors disclaim all responsibility for any harm or
damage to persons or property that may result from the application of ideas, methods, instructions, or products discussed in the content.
Publisher remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.5376/amb.2024.14.0002

