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ABSTRACT  

Poultry vaccines should have a specific storage temperature range to ensure their 
effectiveness. It is still unclear in Egypt, nevertheless, if these temperature ranges are 
rigidly specified as handling conditions or as recommendations. Large endemic and 
epidemic outbreaks of poultry illnesses frequently threaten Egypt's sizable conventional 
and exotic chicken industries. Although it is assumed in vaccine logistics that most of these 
safety measures are followed, handling vaccines within the specified temperature range is 
frequently not feasible. It is challenging to keep vaccines within a designated storage 
temperature range when they are being transported, according to earlier research. This is 
an issue not just in nations with weak cold chains but also in nations and areas with strong 
cold chains. Specifically, the chance of unintentionally being exposed to below-freezing 
conditions has been disregarded globally. This is a serious concern for vaccination 
consumers as well as the veterinarians who oversee vaccine usage. Because they cannot 
ensure the quality of vaccines whose storage temperature may have been beyond the 
prescribed range, veterinarians should advise consumers not to vaccinate birds with these 
vaccines. Additionally, the user is directly harmed in the uncommon case that a handling 
error impairs the quality of the vaccination. 

Keywords: Consumers, Egypt, Handling, Storage temperature, Vaccines, and Veterinarians. 

INTRODUCTION 

Poultry production is the fastest growing 

component of global meat production in 

developing and transitional countries (Assa, 

2012). The demand for chicken meat has 

increased over time because of the 

increasing demand for quality food in the 

form of meat and eggs. They are a cheap 

source of quality animal protein. As a result, 

the Ministry of Agriculture has identified 

poultry production as key sector to deal with 

food security issues (LMP, 2015). More than 
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50,000 commercial producers operate in 

Egypt's vast poultry industry, which 

includes exotic broilers and layer chicken, 

native Baladi chicken, ducks (Muscovy, 

Peking, Sudani, and Mule types), ostriches, 

geese, quails, and turkey. Both conventional 

and contemporary hatcheries supply day-old 

birds. The current overall population of 

poultry is estimated to be one billion birds at 

any given time. Of these, 90% come from 

the commercial poultry industry, with the 

remaining 10% coming from home and 

small-scale poultry. These chicken farms are 

mostly located in Egypt's villages and near 

the cities (Ali et al., 2013).  

Millions of low-income citizens depend on 

household poultry production for their 

livelihoods and employment, but the 

industry is characterized by intricate 

marketing chains and a wide range of 

challenges, including diseases with 

significant economic and public health 

implications. Over the past ten years, 

catastrophic financial losses have been 

brought on by major epidemic diseases of 

poultry, including extremely pathogenic 

poultry influenza (HPAI) H5N1 and 

Newcastle's disease (ND) (Marangon and 

Busani, 2007; Fasina et al., 2008).  

Vaccines are commonly used to prevent 

endemic poultry illnesses, reduce their 

occurrence, and manage them. A 

vaccination needs to be pure, safe, powerful, 

and effective to maintain animal health 

(OIE, 2014). In 2014, 10.4 billion doses of 

vaccinations were used in Egypt; 96.43% of 

these doses were purchased abroad, while 

just 3.57% were made domestically (Central 

Laboratory for Evaluation of Veterinary 

Biologics -CLEVB, unpublished data). 

The ideal chilled-chain temperatures for 

vaccine storage globally are +2oC to +8oC 

(35-46 F), since numerous vaccines are 

made from recombinant proteins, should be 

stored in liquid nitrogen (-196oC) (Kumru et 

al., 2014). While the potency of vaccines 

generated plays a role in chicken vaccination 

programs, other factors that contribute to 

their performance include handling, 

maintaining the refrigeration chain 

throughout commercialization and 

transportation, and correctly administering 

vaccinations to target birds (Collett, 2013). 

 Poultry vaccine needs to be kept in a 

"cold chain" a range of safe handling and 

procedures on the vaccine from the time of 

manufacture through the transport processes 

until it is used in animals to retain its 

potency and immunogenicity. This cold 

chain goes beyond simply keeping the 

vaccine at the required temperature of +2º C 

to +8º C (Subramanyam, 1989; Cheyne, 

1989; Chojnacky et al., 2010). Previous 

studies (Miller and Harris, 1994; Nelson et 

al., 2004) have confirmed that 

immunogenicity and responses to vaccines 

have been affected by a fewpractices, 

including incorrect dilutions and careless 

administration; these issues have also been 

linked to interference with maternally 

derived antibodies (Kim et al., 2010) and 

incorrect storage temperature. 

The avian influenza H5N1 and ND 

outbreaks, along with other unreliable 

information from animal health 

professionals and farmers, have suggested 

severe vaccine failures despite the intensive 

vaccination of poultry, especially against 

H5N1HPAI and ND. Previous scientific 

evaluations have corroborated these reports 

(Kim et al., 2010; Arafa et al., 2012; Kilany 

et al., 2015). 

Overview of Vaccines and Poultry 

Vaccination programs 

1. Vaccine  

The Latin Variolae vaccinae, or cowpox, 

which Edward Jenner proved in 1798 could 

shield humans against smallpox, is where 

the name "vaccine" comes from. He coined 

the term in 1798 for the lengthy title of his 

investigation on the Variolae vaccine, now 

known as the "Cow Pox," in which he 
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detailed how cowpox can ward off smallpox 

(Bax, 1999). Louis Pasteur suggested in 

1881 that the phrases be expanded to include 

the newly discovered preventive 

vaccinations in remembrance of Jenner. 

These days, any biological preparation made 

from living things that either prevents 

disease or boosts protection against it is 

referred to as a "vaccine" (Poltkin and 

Plotkin, 2008). A vaccine is a natural 

product that offers protection against a 

specific infectious illness through active 

acquired immunity (Fiore et al., 2009).  

1.1. Vaccine nature 

According to definitions, a vaccine is "an 

immune-biological substance designed to 

produce specific protection against a given 

disease" or "an inactivated or attenuated 

pathogen or a component of a pathogen 

(nucleic acid, protein) that, when 

administered to the host, stimulates a 

protective response of the cells in the 

immune system (Melief et al., 2015). A 

vaccination is usually composed of 

weakened or destroyed versions of the 

pathogen, its toxins, or one of its surface 

proteins. Vaccines can be therapeutic (to 

treat an illness that has already developed, 

like cancer) or prophylactic (to stop or 

lessen the symptoms of a future infection by 

a natural or "wild" virus) (Ledford and 

Heidi, 2020). Certain vaccines provide fully 

sterilized immunity, which fully prevents 

infection (World Health Organization, 

2013). 

1.2. Vaccine's mechanisms of action  

Vaccines function by inducing an immune 

system reaction against a virus or bacteria. 

This imbues the immune system with 

‘memory'. The immunological memory 

function of the body enables it to 

‘remember' a particular virus, therefore 

defending against it and averting possible 

illness. The vaccination exhibits the antigens 

characteristic of a certain virus.As a result, 

the immune system reacts similarly to how it 

would to the pathogen or toxin in its natural 

form. When the body is later infected with 

the active disease, it forms a defense and 

learns to recognize the antigens from the 

germs in the vaccination, enabling it to 

eliminate the pathogen quickly and 

effectively (Sharif and Ahmed, 2018). 

 

2. Poultry vaccine’s types 

It is possible to choose different vaccine 

strains for usage in various production 

systems and epidemiological contexts. It is 

important to be aware of the characteristics 

of various vaccines produced in various 

regions of the world to choose the right 

strain of vaccination for a certain 

manufacturing system or epidemiological 

area. As a result, the selection of 

vaccinations, particularly for the village 

system, is primarily focused on cost and 

transportability. Vaccines against bacterial 

and fungal infections are also available, 

however vaccinations against viral diseases 

are the most often used for poultry. In other 

regions of the world, vaccinations against 

other parasite illnesses, such coccidiosis, are 

also undergoing trials (Furuya et al., 2010). 

There are a few solutions available for 

immunizing chickens, and they should be 

chosen based on the local disease 

conditions, farm biosecurity requirements, 

and degree of difficulty associated with each 

type of poultry business. A vaccination that 

has been destroyed or inactivated gives the 

flocks long-term protection (Hassan et al., 

2017). Therefore, several immunizations and 

the inclusion of adjuvants to increase 

responsiveness are necessary for effective 

immunization with inactivated vaccines 

(Alexander and Shenne, 2003). Non-

attenuated vaccinations are not the first 

option since they have a higher chance of 

causing illness in the vaccinated host, 

particularly in hens with weakened immune 

systems, as opposed to live attenuated 

vaccine strains (Ganguly et al., 2010). This 
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is because insufficient attenuation leads to 

clinical illness and unfavorable vaccination 

responses, and reversion to virulence during 

viral replication in the host is the reason of 

the disease's extreme difficulty in managing 

(Furuya et al., 2010). 

2.1. Inactivated vaccines  

Most chicken vaccines were either live 

attenuated vaccines, which were frequently 

ineffective, or inactivated organisms 

combined with an oil-based adjuvant. Thus, 

the creation of innovative preventive and 

therapeutic veterinary vaccines has been 

aided by the discovery of antigen/gene 

delivery methods. Reverse vaccination has 

emerged as the most effective method 

recently. It predicts antigen localization 

using several bioinformatics algorithms and 

has been effectively used to immunize 

against a wide range of veterinary illnesses 

(Abdul Careem, 2015). 

Inactivated vaccines are made up of viruses 

whose pathogenicity has been eliminated by 

chemical and physical techniques, but whose 

protein coat structure has been preserved 

and functions as an immunogen. Each 

chicken must be injected with an inactivated 

vaccination. Although inactivated vaccines 

are exceptionally effective at providing 

immunity without causing vaccination 

responses, they are not cheap and need a 

great deal of expertise when administered by 

non-veterinary professionals. Prior to 

injection, this kind of vaccination is 

combined with an adjuvant. Adjuvants such 

as oil or aluminum hydroxide are frequently 

utilized. Adjuvants increase vaccination 

stability in the chicken body, which boosts 

immunological response (Wambura and 

Kataga, 2011). 

Since inactivated or dead viral vaccines are 

less immunogenic and do not encourage the 

body's natural synthesis of antigenic proteins 

that trigger the cell-mediated immune 

response, they are thought to be safer than 

traditional live attenuated vaccinations 

(Bosha and Nongo, 2012). These vaccines 

are rendered inactive by applying physical 

(heat and UV radiation) and chemical 

(formalin) techniques to render them 

pathogenicity-free, but the immunological 

protein coating architecture is retained. 

2.2. Live vaccines  

Live, non-attenuated, or attenuated vaccines 

can be used to provide vaccinations. Live 

attenuated vaccines are a particular kind of 

vaccination that stimulates the immune 

system by introducing attenuated virus 

strains whose virulence is lowered by a 

series of cell culture or embryo passage 

procedures. This form of vaccine elicits both 

cell- and antibody-mediated immune 

responses (Sanda, 2015). 

Using a live attenuated vaccine strain has 

several benefits, including the ability to 

produce mucosal and systemic immunity 

and to be delivered by the natural route of 

infection (Butcher and Miles, 2017). It also 

helps with a lot of flocks because it is simple 

to administer and appropriate (Ganguly et 

al., 2010). 

Live vaccinations are those that include the 

organism that infects the bird and then 

multiplies within the chicken's body, 

triggering the bird's immune system to fight 

the pathogen. The organism is only given a 

tiny quantity in the chicken's body to 

multiply. Increased organism identification 

by the chicken's immune system because of 

proliferation leads to an enhanced immune 

system (Wambura and Kataga, 2011). Live 

vaccinations against infectious bronchitis, 

infectious Bursal disease, and Newcastle 

disease are often utilized in poultry health 

care (Bell, 2000). 

The most often recommended vaccinations 

for use in chicken farming are live vaccines. 

These vaccinations have been chosen for 

usage because of their many benefits. The 

most well-known benefits of live 

vaccinations are that they are affordable, 

simple to administer, and provide both 
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individual birds and flocks with a reasonable 

level of immunity. However, there is a 

drawback: the birds may exhibit certain 

illness symptoms as a reaction to the 

immunization. The vaccination strain or the 

existence of concurrent infections with other 

diseases determine how severe this reaction 

will be (Jorge Dellagostin, 2017). 

3. Scope of vaccination in poultry 

production  

Protecting animals against infectious 

illnesses is the aim of this artificial 

stimulation of immunological responses 

(Bermudez and Stewart-Brown, 2003). The 

purpose of vaccines is to prevent or lessen 

the damage that can occur when organisms 

that cause illnesses show up on farms. The 

cost of vaccinations includes the risk of 

illness prevention. The expenses include 

vaccine cost, labor, time, tissue damage 

during vaccination administration, and 

losses from adverse responses to the vaccine 

(Wambura and Kataga, 2011).

 

Table 1. General features of chicken vaccinations, both inactivated and live: 

Live vaccines Inactivated vaccine 

-Reduced antigen amount to be used. The vaccination 

reaction depends on the bird's internal multiplication. 

-Considerable antigen concentration to be used. No 

proliferation following administration. 

-Heat and chemicals may easily destroy it. -Stored easily. 

-Drinking water and spray are very affordable, simple 

to use, and may be given to large numbers of people. 

-Costly to create and implement since it is nearly 

usually done on an individual basis 

-It is uncommon to adjuvate live vaccinations. -It is necessary to adjuvate killed vaccines. 

-Sensitive to the antibodies that are already present in 

birds (e.g., maternal immunity). 

-Greater ability to provoke an immunological 

response despite the presence of antibodies. 

-Booster vaccination is ineffective in immune birds. 
-Additional immune response is commonly 

observed in immunological birds. 

-Stimulate local immunity (gut or trachea). 

-If administered as a booster, local immunity may 

be boosted again, but there is little to no secondary 

response. 

-Risk of vaccination contamination, such as EDS. -There is no risk of vaccination contamination. 

-Tissue responses, often known as "vaccine reactions," 

can occur and are often apparent in a range of tissues. 

-No microbe multiplication, so no tissue response 

other than that which is dependent on adjuvants. 

-Restricted combinations as a result of simultaneous 

administration of many microorganisms interfering 

with one another (e.g. IB, ND and LT). 

-Combinations, are not as common. 

-Quick onset of protection. -In general, immunity develops more slowly. 

Source: (Dana et al., 2000) 

To immunize the birds against the pathogen 

in issue, non-pathogenic parts of the 

organism or closely related organisms that 

are almost identical to naturally acquired 

immunity are injected into the birds. Rather 

than preventing different illnesses from 

spreading throughout chicken flocks, this 

ensures that the effects of the infections will 

be less severe on clinical and production 

aspects (Saif and Barnes, 2003). To boost 

maternally produced antibodies (passive 

immunity) in the hatched progeny and shield 

the chickens from various infectious 

illnesses in their early years of life, proper 

immunization is also utilized to create 

extremely high antibody levels in hens 

(Furuya et al., 2018). 
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4. Proofs of the Failure of Poultry 

Vaccines 

When chickens receive a vaccination and 

either do not generate sufficient antibody 

titers or become prone to field disease 

outbreaks, this is known as vaccination 

failure. High-quality vaccinations and 

appropriate administration are necessary for 

the immunization program and vaccines to 

be applied effectively. Numerous reasons 

can lead to immunization failure in chickens 

that have received vaccinations, and each of 

these factors needs to be given equal weight 

(Mojtaba et al., 2012). Consequently, the 

most frequent causes of vaccination failure 

are listed below.  

4.1. A vaccine as a cause vaccination 

failure 

Even getting vaccinated causes worry. The 

chicken's capacity to mount an 

immunological response may be diminished 

by stress. Extremes in temperature and 

relative humidity, poor nutrition, parasitism, 

and other illnesses can all be sources of 

stress. When sick birds are vaccinated, it not 

only disrupts their immune system but also 

makes it more difficult for them to fight off 

the illness. Wait to vaccinate the birds till 

they are well. When the vaccination is 

given, the illness may already be incubating 

in the chickens. The birds get sick even 

when the medication is given correctly 

because it takes time for the manufacture of 

antibodies to start and reach protective 

levels. It is noteworthy to emphasize that 

antibodies IG, M, G, and A are first found 4 

to 5 days after the initial exposure to a live 

virus-type vaccination. It takes several days 

for titers to reach levels that are protective 

(Brugh and, Siegel, 1978). The vaccines are 

produced at a processing facility where it 

may not be possible to preserve the titer of 

an antigen from a particular virus or 

bacterium. As a result, the inoculums may 

fail to trigger a protective immune response 

in birds. Birds with low immunity levels 

may have a low titer of antigen in their 

immunization vial. The immunogenicity of 

vaccinations is significantly impacted by 

virus concentration (Terfa et al., 2015). 

4.1.1. Vaccine expiration as a cause of 

vaccination failure  

Vaccine failure and suboptimal immune 

response can occur when immunizations are 

administered beyond their expiration date. 

The survival of the vaccine's agents—virus 

and bacteria—as well as their multiplication 

in the birds determine how successful the 

shot is. Vaccines retain their effectiveness 

for a specific amount of time, but even if 

they are stored at the right temperature, their 

viability may be lost if they are past their 

expiration date. Furthermore, according to 

Alexander and Shenne (2003), the vaccine 

may become inactive if it encounters certain 

kinds of residual disinfectant on syringes 

and needles. 

4.1.2. Antigenic variations between field 

strains and currently available vaccines 

Generally, dead vaccinations are less 

effective than modified live vaccines 

because to antigenic change between the 

vaccine and field strains (such as antigenic 

drift, antigenic shift). Accordingly, if the 

antibodies precisely attach to the antigenic 

strain on the viral surface, efficient 

antibody-mediated protection is produced. 

There is no strain-specific immunization in 

cell-mediated immunity, in contrast to 

antibody-mediated immunity. As such, it is 

imperative to separate the field strain that is 

currently in circulation and juxtapose it with 

the current vaccination strain (Nasser et al., 

2010).  

4.1.3. Insufficient degree of protection  

The ability of the vaccination strain to 

generate a robust and efficient immune 

response is contingent upon the antigenicity 

of the viral strain. For the first two weeks of 

life, maternal antibodies, often known as 

passive immunity, are derived from chicken 

eggs. Following a successful vaccination, 
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most poultry vaccines normally take two to 

six weeks to achieve their maximal 

response, after which the amount of 

protection or immunity begins to 

progressively drop. As a result of 

neutralization, vaccinations against deadly 

infectious agents given to birds normally 

during these times of strong maternal 

antibody protection may not elicit an 

immunological response. Despite receiving 

vaccinations on a regular basis, birds might 

still get several poultry illnesses prior to 

developing an active immune response. To 

get a higher degree of protection, booster 

doses should be administered according to 

the suggested timetable (Bosha, 2012). 

4.2. The bird as a cause of vaccination 

failure 

The bird's past viral exposure status and 

passive immunity may have an impact on 

how the bird reacts to vaccination. There are 

two ways that passive immunity develops: 

first, it is brought about by hyperimmune 

sera; second, it is passed from the mother 

bird to her offspring through the yolk, 

shielding the young until they are between 

14 and 30 days old. According to Abdullah 

et al. (2009), passive immunity, which is 

transferred from mother immunity to young 

chicks, might affect how they react to 

vaccinations.  

4.2.1. Stress factors  

Stress is an indifferent reaction to 

environmental changes that places an undue 

burden on the birds' capacity for behavioral 

and physiological adaptation. Birds' bodies 

typically lack the resources necessary to 

protect them from illnesses and 

environmental changes. Stress is brought on 

by several predisposing conditions in 

poultry birds. Furuya et al. (2010) list a 

number of stressors that might cause this, 

such as inadequate ventilation, extreme heat 

or cold, high stocking density, insufficient 

spacing, poor sanitation, an excessive 

amount of litter, nutritional deficiencies, 

parasitism, fever, and more. Because poultry 

birds are very susceptible to adverse 

weather, health issues, and other 

management concerns, their immune 

responses are subsequently weakened. As a 

result, during disease outbreaks, hens 

become generally immune to immunizations 

and are vulnerable to infection. Furthermore, 

if live vaccinations are given to hens with 

weakened immune systems, it might result 

in massive epidemics. Therefore, stress puts 

chicken at risk for weakened immunity, 

failed vaccination campaigns, and financial 

losses from poor output (Marangon and 

Busani, 2007). 

4.2.2. Disruption of the mother's antibodies 

Based on the incidence of each infectious 

illness, poultry are routinely vaccinated 

against it; also, the freshly hatched chicks 

receive passive immunity from the mother 

antibodies present in their blood. Some 

study indicates that during the first week of 

life, maternal immunity can shield the 

chicks from a variety of viral disorders, 

including the Newcastle disease virus and 

Gumboro (IBD) disease. These maternal 

antibodies may, nonetheless, react with the 

vaccination antigens to produce an antigen 

that neutralizes them. Thus, if a freshly 

hatched chicken receives a live vaccine 

within the first few weeks of its life, the 

vaccination's effect on immunity generation 

is mitigated by a decrease in antibody levels 

(Alexander and Shenne, 2003). 

4.2.3. Co-existing and immunosuppressive 

diseases 

Due to a weakened immune system, 

immunosuppression raises the danger of 

infectious illnesses including mycotoxicosis, 

infectious Bursal disorders (Gumboro), 

infectious anemia, Marek's disease, and 

others in flocks of birds. Due to the 

stressors, the immune system was 

weakened, which might have an adverse 

influence on vaccination outcomes and 

efficacy (Alexander and Shenne, 2003). 
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Additionally, as the vaccine antigens are 

neutralized by an interaction with naturally 

occurring antibodies against infectious 

pathogens, the efficacy of the shot will be 

diminished if the stressed or sick birds 

receive the same vaccination. This results in 

a vaccination response in birds, which may 

exacerbate the illness and raise the incidence 

of morbidity and mortality. Consequently, it 

is crucial and strongly advised to ensure the 

health of birds prior to immunization (Bosha 

and Nongo, 2012). 

4.2.4. Genetic factors 

The kind of bird species determines the 

variation in response to vaccination. The 

individual variety of birds is attributed to the 

major histocompatibility complex (MHC) 

structures, which also influence how birds 

react to viral and bacterial antigens. Because 

birds lack some MHC structures that aid in 

the recognition of certain antigens, they may 

be more vulnerable to infection (Nelson et 

al., 2004). 

5. Managemental, practical, and technical 

errors as a cause of vaccination failure 

5.1. Insufficient cold chain storage and 

instability in vaccines 

Vaccines must be applied, transported, and 

kept in accordance with the manufacturer's 

instructions. Lack of storage equipment, 

improper storage temperature, insufficient 

refrigerators, mixing vaccines with other 

food items, and interactions between 

vaccines and disinfectants are common 

issues in developing nations that occur 

during vaccine storage and cause the vaccine 

to become inactive. Nelson et al. (2004) and 

Garg et al. (2017) stated that attempting to 

store or transport the vaccine without 

following cold chain protocols, handling the 

vaccine improperly, or preserving it properly 

would result in denatured antigen and 

vaccination failure. When a vaccination is 

exposed to direct sunlight, the antigens are 

destroyed, which lowers the vaccine's 

antigen concentration and efficacy. For 

optimal effectiveness, the vaccine should be 

positioned appropriately and shielded from 

direct sunlight (Bosha, 2012). 

As time passes, the vaccine's efficacy 

diminishes, thus it must be at the right low 

temperature to stay stable and effective for 

extended periods of time. It is also important 

to store vaccines properly and maintain a 

cold chain temperature +2o C to +8 oC or 

(35-46 F) (Evans and Pope, 1995). For 

underdeveloped nations, maintaining the 

cold chain throughout transit is a difficulty. 

Maintaining cold chain systems can be 

difficult for a variety of reasons, such as 

power outages, inadequate refrigeration, 

overchilling, etc. Furthermore, further 

cooling oil-based vaccinations causes 

adjuvant materials like aluminum salts, etc. 

to crystallize, which lowers the vaccines' 

efficacy. Thermostable vaccines are less 

expensive and more significant in situations 

when cold chain temperature is not 

maintained. They may be kept between 2 

and 8 degrees Celsius (Siddique et al., 

2016). 

While freeze-dried vaccines should be 

maintained and stored at a low temperature 

in a refrigerator at 4oC, even during vaccine 

transportation, thermostable vaccines have 

some tolerance to cold and hot 

environments. Avoiding freezing and 

thawing is necessary. The vaccinations must 

only be taken out of the freezer or 

refrigerator when needed on the farm. Live 

vaccinations in chicken flocks need to be 

administered within two hours of 

reconstitution. They lose their power quickly 

after being reconstituted. The reconstituted 

vaccinations must be administered as soon 

as possible. Any leftover vaccines should be 

thrown out after a maximum of six hours in 

the refrigerator. One potential solution to 

address challenges with cold chain and 

storage temperature is to employ 

vaccinations that are thermostable (Alders 

and Spradbrow, 2001). According to Ideris 
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et al. (1987), the potency and vaccinal 

activity of thermostable vaccines may be 

sustained for a year at 2–8°C and for three 

months at up to 28°C when dried. The 

delivery of thermostable vaccinations can be 

done by ophthalmic, intranasal, parental 

(injection), and oral (drinking water and 

feed) routes (Tu et al., 1998; Wambura et 

al., 2000). 

5.2. Incorrect administration route 

Vaccinations against poultry can be given 

orally, subcutaneously, intramuscularly, by 

wing webs, drinking water, eye drops, or 

spray. A vaccine may not provide enough 

protection in chicken flocks if it is not 

administered according to the specified 

method of administration or at the proper 

immunization location. Furthermore, the 

widespread use of drinking water and 

aerosol spray vaccinations lacks dose 

consistency amongst individual birds during 

delivery, which prevents the development of 

effective immunity (Bosha, 2012). 

5.3. Inadequate dose 

Inaccurate vaccination administration, such 

as administering too little or too much, can 

lead to vaccine response and failure. The use 

of water containing antimicrobial agents, the 

high concentration of chlorine in water 

during vaccine manufacture, and incorrect 

dose calculations are some of the causes that 

lead to inappropriate vaccine formation. 

Furthermore, applying the vaccination to big 

flocks of birds more than what the 

manufacturer recommends may result in an 

insufficient dosage, which will lower the 

level of vaccine titers and cause the vaccine 

to become inactive (Bell, 2000). 

5.4. Incorrect vaccination formulation and 

diluent use 

Saline water should be used as a particular 

diluent for preparing and formulating 

poultry vaccinations, in accordance with the 

manufacturer's instructions. Certain diluents 

are designed specifically for a single 

vaccination (lyophilized vaccine diluents), 

and they contain preservatives that can 

significantly reduce the efficacy of the other 

vaccine. The efficacy of vaccines can also 

be reduced by improper dilution and a non-

standard method of formulation that uses a 

single syringe of diluent. As a result, while 

mixing many vaccinations in one syringe, it 

is important to thoroughly consider the 

potential consequences of interaction 

(Bosha, 2012). 

5.5. Utilizing just one adjuvant 

Since using a single adjuvant does not meet 

all vaccination criteria, there are several 

disadvantages to this approach. One of the 

drawbacks of utilizing a single adjuvant is 

the induction of weak, insufficient, and 

transient immune responses (Shane, 2005). 

5.6. Sanitary procedures 

The bird's resistance to illness may be 

strengthened by the vaccination, but if 

proper care procedures are not followed, this 

resistance may be overcome. The efficacy of 

chicken vaccinations was lowered by poor 

sanitation in addition to other variables 

including stress, overcrowding, and 

concomitant illness. The challenge dosage 

might be too high, or illness could happen 

too fast if subsequent flocks aren't cleaned 

out and disinfected (Spackman et al., 2014). 

5.7. Failure induced by administering 

several vaccinations at the same time. 
Birds often receive poultry vaccinations for 

different kinds of illnesses at the same time. 

There is, however, a paucity of evidence 

discussing the safety and effectiveness of 

providing several vaccines. Various studies 

indicate that when given in combination, 

some vaccinations may cause a decreased 

antibody response and raise the risk of both 

morbidity and death (Spackman et al., 

2014). 

5.8. Inaccurate vaccination schedule and 

timing 

It is often advised to vaccinate chickens 

during the colder hours of the day, 

particularly in the early morning and late 
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afternoon or evening. To have a better 

response from the immunization, now is the 

most comfortable and ideal moment to 

obtain it. However, if the birds get the 

vaccination during the hottest part of the day 

(heat stress), the vaccination's effectiveness 

may be diminished in vaccinated flocks 

(Furuya et al., 2010). Taking the bird's age 

into account is crucial while administering 

the immunization. Certain antigenic 

receptors are age-specific because they 

mature from the time a chick hatches until it 

is quite old. The receptors for infectious 

bronchitis, infected bursal disease (IBD), 

and Newcastle disease begin to form in 

young birds, but the receptors for chicken 

pox and infectious bursa disease grow with 

age. Because vaccination failure results from 

a host's lack of receptors for the antigen, it is 

thus advised to vaccinate birds after these 

receptors have developed in their bodies 

(Furuya et al., 2010). 

5.9. Absence of booster or repeated dose. 

An antigen dosage called a booster dose is 

given after the first vaccination dose in order 

to promote effective immunity. Hence, 

depending on the vaccination type, 

administering multiple doses over a set 

length of time is crucial. Additionally, 

booster doses are required to maintain the 

highest level of protection against an 

antigen, but earlier vaccination is required to 

introduce the vaccine's antigen into the 

birds' bodies. Nevertheless, the lack of a 

booster dosage leads to low antibody titers, 

which ultimately causes the vaccination to 

fail (Furuya et al., 2010). 

5.10. Inadequate biosecurity measures 

In poultry farms, biosecurity is a mandatory, 

all-encompassing procedure that guards 

against biological threats, both deliberate 

and inadvertent. In rural locations, 

biosecurity measures can be developed and 

used to small-scale agriculture systems. 

Periodic risk assessment is ideal for 

biosecurity, and local conditions may 

demand adjustments to the precautions in 

place. The farm, the movement of animals 

on and off the property, and general 

management procedures are associated with 

several risk factors for infection. As a result, 

the absence of comprehensive biosecurity 

plans leaves chickens prone to various 

disease outbreaks. Due to the vaccine strain 

switching to a pathogenic one, this weakens 

the chicken's immune system and increases 

the likelihood of vaccination failure 

(Butcher and Yegani, 2009). As a result, 

many real-world factors influence 

immunization and lead to vaccine failure. 
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Table 2: An overview of the elements that reduce the effectiveness of vaccines. 

Elements Impacts 

Maternal immunity Interact with the vaccine's antigens earlier 

Coexisting illness and immunosuppressive 

medications 

The immune system of birds is unable to 

provide a strong enough defense against the 

pathogenic pathogens. 

Incompatibility between the vaccination and 

the field virus (field strain pathotype) 

Absence of sufficient antibody similarity 

between the vaccination strain and the 

circulating viral strain (field virus) to provide 

complete protection 

The vaccine's immunogenicity and antigen 

content 

If there is insufficient antigen to trigger an 

immune response, then no sufficient immune 

response is elicited. 

The state of the hens' health 
When the bird's immune system fails to 

provide a strong enough defense 

Coverage of vaccinations (the total number of 

immunized birds) 

Protecting Many birds is necessary to limit 

the transmission 

Bird species or breed 
For the best Response, the target species 

should be considered during preparation. 

How long immunity lasts 

Birds with reduced immunity are more 

vulnerable to illness and infection because 

their immunity is weakened. 

Number of dosages 
Over time, booster doses should be 

administered to increase immunity. 

Administration technique quality 
The right tools should be used to provide a 

complete and ideal dosage. 

The rate at which vaccination results in the 

best possible amount of protection 

Any encounter prior to the establishment of 

enough immunity might result in illness. 

Source: (Butcher and Yegani, 2009). 

 

6. The Main Prevention Techniques for 

Immunization Failure 

Vaccines for poultry are often employed in a 

variety of production methods. Before 

putting the control choices into practice, a 

cost-benefit analysis should be carried out to 

determine the best possible strategy while 

considering various scenarios. Accordingly, 

the following factors should be considered 

when performing a cost-benefit analysis: the 

type of birds, the production system, the 

density of birds, the antigenicity and 

virulence of the virus in question, the 

availability of veterinary facilities, and the 

effect on trade (Ganguly et al., 2010; 

Spackman et al., 2014). The following 

approaches are thought to be the most 

effective way to manage poultry vaccination 

failure. 

 

6.1. The vaccines' appropriate formulation 

Since vaccine preparation and composition 

might vary, it is always advised to heed the 

advice given by the manufacturer of the 

vaccination. For example, if the chemicals 

(sanitizers) used to clean the drinkers are 
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combined with the vaccine during 

production, the vaccine's vital components 

may be lost. Furthermore, Nwanta et al. 

(2005) state that consideration should be 

given to the timing, duration of 

effectiveness, and kind of diluent while 

preparing vaccines. 

6.2. Considering maternal immunity 

The most of poultry farms routinely 

vaccinate their animals, particularly parent 

stocks, in response to different bird 

outbreaks and common infectious diseases. 

As a result, through antibodies carried in 

eggs, freshly born day-old chickens 

automatically have passive immunity from 

their parent stock in their blood. 

Nevertheless, vaccinations, particularly live 

ones, will be neutralized if they are given 

within the first two weeks when the mother's 

antibodies are at their highest. To obtain the 

optimum amount of immunization from the 

vaccine, vaccination should be administered 

to newly hatched chickens depending on the 

antibody titration level against the 

recommended vaccinations, according to 

various study findings and poultry manuals. 

For example, immunization against 

Gumboro disease (IBD) should occur at 

least 11 days after hatching, whereas 

vaccination against Newcastle disease 

should occur when the chicken is 7 days old 

(CEVA, 2005). 

6.3. Keeping the cold chain temperature 

and proper storing 

Vaccines for poultry should be carried and 

stored according to the manufacturer's 

recommended temperature since variations 

in temperature directly affect the vaccine's 

effectiveness. Additionally, the vaccine 

needs to be stored apart from other things 

like food, chemicals, and pathology samples. 

Because of this, some live vaccinations, 

such as those for Marek's disease, can 

quickly become inactive if handled or stored 

incorrectly (Alexander and Shenne, 2003). 

To preserve the vaccine's viability, the 

appropriate cold chain temperature needs to 

be maintained. The cold chain temperature 

is affected by several issues, including 

overchilling, a lack of energy sources, a lack 

of cooling systems (such as refrigerators), 

and a lack of ice boxes for delivering 

vaccines. Similarly, further cooling oil-

based vaccinations causes the adjuvants 

(aluminum salts) to crystallize, which lowers 

the vaccines' efficacy. While freeze-dried 

vaccines should be transported using ice 

blocks or a cooling system to maintain the 

recommended temperatures, thermostatic 

vaccines are designed to withstand 

temperature fluctuations in both hot and cold 

environments (Alexander and Shenne, 

2003). 

Additionally, if freezing affects the quality 

of a vaccine, it must be avoided during 

handling and storage. In vaccine logistics, it 

is presumed that most of these precautions 

are observed; however, it is often impossible 

to handle vaccines within the stated 

temperature range. Previous studies have 

shown that it is difficult to maintain a 

specified storage temperature range during 

vaccine transport (Matthias et al., 2007; 

Kartoglu and Milstien, 2014; Das et al., 

2019; Falcón et al., 2020). 

6.4. Do not utilize vaccines that have been 

expired. 

The most of chicken vaccines manufactured 

globally have varying table shelf lives, 

which are explicated in detail in the 

manufacturer's leaflets. Certain vaccines, 

such as live lyophilized vaccines, have a 

long shelf life (1-2 years), whereas others, 

such as oil-based vaccinations, have a 

shorter shelf life (3-6 months). Before 

applying, the vaccine vial should be 

thoroughly examined, and its expiration date 

determined. It is important to refrain from 

using vaccinations that have expired and to 

dispose of them appropriately or replace 

them with fresh ones directly from the 

manufacturer (Nelson et al., 2004). 
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6.5. Adjuvant and stabilizers should be 

utilized. 

An adjuvant is a supplement that is given to 

a vaccination to improve the immune 

system's reaction to the target antigen and 

boost the vaccine's bioavailability. This in 

turn aids in lowering the necessary antigenic 

dosage to generate effective immunity and 

raising the immunogenicity of vaccinations 

to offer long-term protection. Adjuvants 

may have an impact on triggering a mucosal 

immune response, which contributes to the 

vaccine's increased safety. For example, the 

microbial barriers in the gastrointestinal 

tract present a significant challenge for oral 

vaccination, and adjuvants are needed to 

preserve the antigen to overcome these 

obstacles and stimulate the immune system. 

For vaccinations against particular and more 

sensitive flocks of chicken populations, an 

adjuvant platform that combines many 

adjuvants is particularly favorable and 

promising in the case of inadequate 

vaccines. As opposed to single adjuvants, 

combined adjuvants work in concert to 

activate and stimulate many kinds of 

immune cells, including lymphocytes, 

macrophages, and dendritic cells (Shane, 

2005). 

A stabilizer is a material that is given to a 

vaccine to help it stay stable and last longer 

while other vaccines are being prepared and 

administered. Stabilizers come in a variety 

of forms and are sold to prepare different 

kinds of vaccines. For instance, the best 

stabilizers for live oral vaccines are Vac-

Safe (Intervet) and Vital Blue, which are 

used for infectious bronchitis, Newcastle 

disease, and Gumboro disease (Nelson et al., 

2004). 

6.6. Reducing stress and using antibiotics 

Stress may be controlled by determining its 

possible origins and causes, which can be 

divided into two categories: predictable 

stress, which is associated with problem-

solving and management, and unpredictable 

stress, which is associated with temperature 

fluctuations and varying rates of disease 

outbreaks. The development of a technique 

for recognizing and measuring stress is 

necessary to manage vaccination failure 

brought on by unanticipated stress. For this 

reason, to improve living quality and boost 

immune response sources, the feeding, 

housing, microbial flora, and breeding 

systems should all be altered to the 

appropriate standards. Second, 

administering various treatments to reduce 

the degree of immune suppression in birds 

caused by non-specific or unknown 

variables to improve their quality of life and 

boost their immunological responses. These 

methods shouldn't be viewed as the only 

ways to avoid stress and its negative effects, 

though. In addition, after determining the 

cause of the stress, remedial actions 

including decreasing bird density, boosting 

feeder and drinker counts, enhancing 

ventilation, and other measures should be 

implemented (Bermudez and Stewart-

Brown, 2003). Antimicrobials are used in 

chicken production both before and after 

vaccinations. They are administered to 

reduce and avoid the formation of a high 

risk of secondary bacterial illnesses caused 

by opportunistic microorganisms during 

stressful times. When choosing 

antimicrobials, consider their range of 

action, potential against pathogenic 

opportunistic microorganisms, and 

compatibility with the immune system. 

6.7. Vitamin and mineral administration 

Immunological-compromised birds should 

be given vitamins and minerals that promote 

the immunological response by acting on the 

immune cell and quickly enhance the 

generation of antibodies; this will improve 

the birds' immunity more quickly. In order 

to stimulate the immune system and mitigate 

some of the negative effects of stress, 

vitamins A, E, C, and B are added to 

chicken feed. In addition, taking vitamins 
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before and throughout a known stressful 

situation is crucial and need to be continued 

until the stressful event is over. Vitamins are 

involved in various stress reactions and are 

either directly depleted during the synthesis 

of glucocorticosteroids (Vitamin C) or 

indirectly depleted by increasing the number 

in most intermediate metabolic reactions 

(Vitamin B). This should be administered 24 

hours prior to vaccination (Alexander and 

Shenne, 2003). 

 

6.8. Appropriate immunization schedule 

and proper biosecurity 

Depending on the illness's frequency in the 

region, a suitable vaccination program 

should be in place for chicken flocks to 

reduce disease outbreaks and the 

accompanying financial losses. It is 

preferable to vaccinate the birds before the 

sickness manifests itself so that they can 

acquire the necessary level of antibody 

titration. For example, vaccinations against 

avian influenza and infectious bronchitis 

should be administered prior to the winter 

season because bird infections often peak 

around this time. Furthermore, maintaining a 

high standard of biosecurity is essential to 

preventing and controlling poultry outbreaks 

and should be used in conjunction with 

vaccination programs. Furthermore, Butcher 

and Yegani (2009) recommend adhering to 

stringent stamping-out (all in, all-out) 

guidelines to prevent cross-contamination 

among flocks. 

6.9. Preparing flocks for immunization 

Depending on the route of delivery, the age 

of the birds, the vaccination technique, and 

the type of vaccine, flocks of birds need to 

be appropriately prepared for vaccination. 

To further enhance the effectiveness of the 

vaccine, preventative measures including 

restricting food and liquids for two to three 

hours before immunization should be 

rigorously adhered to. For example, spray 

vaccination is being used to mass-vaccinate 

older chicks post-hatch in cabinets using the 

aerosol approach. Old chicks are applied to 

individual chickens through the eye on eye 

drop day. The most popular method of 

administering vaccines is orally. The 

vaccinations should be prepared and 

provided in clean equipment (drinkers), and 

they should be given to the flock after they 

have fasted for a few days. This will assist 

the flock finish the immunization quickly up 

to two hours. To do this, there must be 

enough drinkers, and the birds must be 

moved often and well monitored to ensure 

they consume an adequate amount of the 

vaccine (Nelson et al., 2004). 

6.10. Adhere according to the instructions 

provided by the manufacturer. 

When administering vaccinations, one 

should follow the manufacturer's 

instructions for preparation, usage, storage, 

and administration method. These 

instructions should be followed for all 

vaccine types, including inactivated, live 

attenuated, DNA, and recombinant vaccines. 

Therefore, to reduce the possibility of 

vaccine-related side effects, such as local 

tissue response (in the case of activated or 

dead vaccinations) and vaccine reaction (in 

the case of live attenuated vaccines), 

immunization should always be 

administered by a trained or certified 

veterinarian. Furthermore, the most of 

manufacturers recommended that poultry 

vaccinations be applied after determining 

the appropriate antibody titration level, in 

order to prevent stressful environments like 

as transportation, crowding, and hot 

weather. For example, early or late in the 

day are thought to be the best times to get 

vaccinated, particularly in the summer 

(Nwanta et al., 2005). 

CONCLUSION AND 

RECOMMENDATIONS  

In emerging and transitional nations, the 

fastest-growing segment of the world meat 

output is poultry production. Poultry 
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producers and the industry are at risk from 

infectious illnesses that cause significant 

financial losses. One of the most crucial and 

economical methods for preventing disease 

in poultry, minimizing losses, and lowering 

the use for antibiotics in chicken products is 

vaccination. However, there are issues with 

poultry vaccinations that need to be 

addressed in order to prevent vaccine 

failure. These issues include the vaccine's 

instability, improper handling, storage, and 

transportation, as well as administration, all 

of which call for novel approaches to 

vaccine development. Therefore, to address 

these issues, it is best to adhere to the 

manufacturer's requirements for vaccines, 

since they are crucial in preventing failure. 

In addition, flock health and the quantity of 

titers obtained from mothers should be 

considered while giving the vaccination. 

Thus, in light of the aforementioned finding, 

the ensuing suggestions were sent 

Veterinarians employed at various field 

clinics must adhere to the vaccination 

makers' recommendations regarding 

administration, storage, timing, and 

expiration dates. It is vital to keep an eye on 

the health of the chickens prior to 

vaccination. It's crucial to use the 

appropriate vaccination techniques, the right 

dose, and the right timing. It is important to 

educate chicken owners on the proper use of 

vaccinations in preventing diseases in their 

birds. More research is required to 

determine the best timing to provide the 

vaccination to a flock of immunized parents. 

It is necessary to do a thorough analysis of 

the various commercially available 

vaccinations. Veterinarian advice should be 

sought before administering any vaccines to 

chicken producers. Furthermore, research on 

the relative effectiveness of vaccinations 

from reputable sources is required. 

Handling and storage of vaccines must be 

done without freezing them as freezing 

lowers their quality. Although it is assumed 

in vaccine logistics that the most of these 

safety measures are followed, handling 

vaccines within the specified temperature 

range is frequently not feasible. It is 

challenging to keep vaccines within a 

designated storage temperature range. 
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