Journal of Bacteriology and Mycology

Review Article

Open Access

mUSt n pUbIIShing Group

Epidemiology and Risk Factors of Infectious Bursal Disease:

A Review

Abay Beshah?; Abdi Ahmed?"; Morka Dandecha*
'Ambo University, Department of Veterinary Laboratory
Technology, Ethiopia

2Animal Health Institute (AHI), Microbiology Research
Laboratory, Ethiopia

*Corresponding author: Abdi Ahmed

Animal Health Institute (AHI), Microbiology Research
Laboratory, P.O. Box 04, Sebeta, Ethiopia.

Email: abdivet2014@gmail.com

Received: April 02, 2024
Accepted: May 10, 2024
Published: May 17, 2024

Introduction

Abstract

Infectious Bursal Disease (IBD) has been a great challenge to the
poultry industry world-wide for a long time and has a major setback
to productivity and profitability in the poultry industries of devel-
oping nations including Ethiopia. In Ethiopia IBDV was spread to al-
most all the regions and agro-ecological zones and a recent country
wide study reported IBDV seropositivity rates in backyard chickens
to be close to 95.7%. The infectious bursal disease is widespread
viral diseases that affect chicken kept in commercial and backyard
production system. Infectious bursal disease virus is a primary af-
fect bursa fabricius of young chicks at the age of 3 to 6 weeks. The
most common mode of infection is through the oral route, but
conjunctiva and respiratory routes may also be involved. The in-
fectious bursal disease is host-specific and extremely contagious.
Age, breed, degree of passive immunity, the virulence of the strain
of the virus, biosecurity, and secondary infections associated with
the immunosuppressive effects are the most affecting risk factors
of this disease worldwide. Although, many studies have been done
as world and in Ethiopia concerning the prevalence and identifying
predisposing factors of this disease, further experiment on devel-
oping vaccines of specific strains and implementation of prevention
and control program are needed to be emphasized.
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The poultry sector is one of the segments of livestock sec-
tor in Ethiopia which can be characterized into three major pro-
duction systems: large commercial, small scale commercial and
village or backyard poultry production system. These produc-
tion systems have their own specific chicken breeds, inputs and
production properties. Each can sustainability coexist and con-
tribute to solve the socioeconomic problems of different target
societies [73]. Ethiopia has 60.51 million chickens population
from which 94.33% of the chicken populations are indigenous
chickens, while the remaining 3.21% and 2.47% consists of ex-
otic and hybrid breeds [11]. They play a role by providing the
needed animal protein that contributes to the improvement of
the nutritional status of the people [77].

Ethiopian poultry production has a long traditional practice
which is characterized by low input and low output [51]. This in-
digenous poultry production contributes 98.5 and 99.2% of the
national egg and poultry meat production, respectively [73].
Chickens are especially important to women, children and aged
individuals, who are the most vulnerable member of the society
in terms of under nutrition and poverty; contribute a significant
role in supplying animal origin protein to improve human nutri-
tion [27]. Despite, Ethiopia owned huge chicken flock; there are
different constraints like poor nutrition, poor management and
prevalent diseases that hinder the productivity of the chicken in
most area of the country [16].
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Among the above obstacles, poultry diseases are the
main constraints incriminated for reduction of total numbers
and compromised productivity [5]. Among those diseases, In-
fectious bursal disease is the one that become a serious threat
to cause frequent outbreaks and a challenge to the young grow-
ing poultry farms [72]. Infectious Bursal Disease Virus (IBDV) is
the aetiological agent of Infectious Bursal Disease (IBD), also
known as infections bursitis or avian nephrosis. It is a highly
contagious disease of young chickens, usually between three
and six weeks of age, characterized by high morbidity and mor-
tality [17]. IBD is belongs to the Birnaviridae family and has a
non-enveloped, bi-segmented, double-stranded RNA genome
which contains a single-shelled, icosahedral capsid structured
and having a diameter of 58 nm -60 nm. This relatively simple
structure renders the virus very resistant to the outside envi-
ronment [35]. Infectious bursal disease virus replicates in dif-
ferentiating lymphocytes of the Bursa of Fabricius, causing the
immunosuppressive and often fatal condition called Infectious
Bursal Disease (IBD) or Gumboro. IBDV consists of two sero-
types (Serotype 1 and 2). Only serotype | viruses are naturally
pathogenic to chickens whereas serotype 2 virus apathogenic
for chicks [33] and are classified as avirulent, classical, variant
and very virulent (vv) strains [50].

The disease is characterized with a typical clinical sign of
those an acute immunodepression, with depression, prostra-
tion of the affected birds, diarrhoea, during the first weeks of
life. It is transmitted through orally via contaminated feed and
water [69].

Infectious bursal disease is a newly emerging disease of
chicken in Ethiopia, which has been speculated to be intro-
duced concurrent with increased number of commercial state
and private poultry farms flourishing in the country [3]. The first
report of IBD in Ethiopia was in 2005 involving 20-45 day old
broiler and layer chickens from commercial farms [85].

IBD is a disease of worldwide importance due to the huge
losses as a result of opportunistic infections encountered by
poultry farmers. The disease is especially a problem in devel-
oping countries due to challenges, including, but not limited
to lack of appropriate vaccines that would be effective against
evolving strains of the virus [48]. There is the existence of large
gaps in information of the Epidemiology and Risk factors on In-
fectious bursal disease among poultry farmers. Subsequently,
IBD has become a priority problem in commercial and backyard
poultry production system despite of distribution of disease
occurs; regular vaccination practices and improved biosecurity
measures. Therefore, the objective of this seminar paper is:

»  To review the Epidemiology and Risk factors of Infec-
tious bursal disease.

Literature Review
Background

Infectious bursal disease is also known as Gumboro disease
which is a highly contagious disease of young chicken (Gallus
gallus domesticus) caused by Infectious Bursal Disease Virus
(IBDV) which belongs to a genus AviBirnavirus [23], of family
Birnaviridae [14] that causes disease and mortality in young
chickens mainly 3—-6-week-old in the worldwide distribution
[41]. The disease is characterized by sudden of short course and
extensive destruction of lymphocyte particularly in the bursa of
fabricius, where B lymphocytes mature and differentiate [66];
however, IBD viral replication also occurs in other lymphoid

structures including the spleen, thymus, harderian gland, and
cecal tonsils [63]. Initially there was a misconception that the
disease was caused by Infectious Bronchitis Virus (IBV); this was
because of presence of similar gross changes in the kidneys
[39]. However, in subsequent studies, the causative agent for
IBD was isolated in embryonated eggs and the disease given the
respective name [82].

The causal agent of the disease was first isolated in Gumbo-
ro, Delaware in United States of America (USA), and the disease
was originally known as Gumboro disease. It is a viral infection,
affecting the immune system of poultry, which is the name de-
rived, even if the terms IBD (infectious bursitis) are more ac-
curate descriptions [10]. In the year of 1960 and 1964, the dis-
ease observed in most part of the USA and become devastating
disease in Europe in the years of 1962 to 1971 [24]. Infectious
bursal diseases currently become an international issue, 95 % of
the 65 countries that responded to a survey conducted by the
[56] that announced the presence of infection [21]. Infectious
bursal disease virus has recently been isolated from a sparrow
in China suggesting that wild birds could act as carriers [82], in-
cluding New Zealand which had been free of disease until 1993
[22] and recently the IBD is reported indifferent parts of Ethio-
pia [3]. The disease has spread to all investigated commercial
farms and multiplication centers occurring at an average out-
break rate of 3-4 farms per year. The disease was encountered
commonly in backyard poultry production systems as well [47].

Etiology

Infectious Bursal Disease (IBD) is an acute, highly contagious
viral infection of young chickens that has lymphoid tissue as its
primary target with a special predilection for the bursa of fabri-
cius. It was first recognized as a specific disease entity by Cos-
grove in 1962 and was referred to as “avian nephrosis” because
of the extreme kidney damage found in birds that succumbed
to infection. Since the first outbreaks occurred in the area of
Gumboro, Delaware, “Gumboro disease” was a synonym for
this disease and is still frequently used [10]. Infectious bursal
disease virus, classified in AviBirnavirus genus under the family
of viruses called Birnaviridae family, is the causative agent of In-
fectious bursal disease [47]. The family includes 3 genera: Aqua-
birnavirus whose type species is Infectious Pancreatic Necrosis
Virus (IPNV), which infects fish, mollusks, and crustaceans; Avi-
Birnaviruswhose type species is Infectious Bursal Disease Virus
(1BDV), which infects birds; and Entomobirnavirus whose type
species is Drosophila X Virus (DXV), which infects insects [14].

Infectious bursal disease virus particles are bisegmented,
double stranded RNA (dsRNA) genomes, non-enveloped viri-
ons, which are packaged into single shelled with diameter of
60 to 70 nm [19]. It is replicates in differentiating lymphocytes
of the Bursa of Fabricius, causing the immunosuppressive and
often fatal condition called Infectious Bursal Disease (IBD) or
Gumboro [50].

Two serotypes of the virus have been described; these are
Serotype 1 IBDV strains, pathogenic to chickens [38], whereas
serotype 2 strains are non-pathogenic [8]. Serotype 1 IBDV iso-
lates comprise the variant, classical virulent and vvIBDV strains,
which wide differ in their pathogenicity to chickens. Variant IB-
DVs do not cause mortality, whereas the classical strains cause
up to 20% mortality [50]. Chickens, especially young chicks
at the age of 3 to 6 weeks, are the selected hosts for the sero-
type I virus [43]. In the case of vvIBDV infection, the age suscep-
tibility is extended which covers the entire growing period in
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broilers [31]. In addition, it was reported that chickens infected
with IBDV at the age of 14 days suffered from greater bursal at-
rophy and had higher viral RNA copy numbers than those in-
fected on the day of hatching [36].

Pathogenesis; Incubation Period and Clinical Signs

Pathogenesis is defined as the method used by the virus to
cause injury to the host with mortality, disease or immunosup-
pression as a consequence. Chickens acquire IBDV infection
orally or by inhalation. The virus is transferred from the gut to
the other tissues by phagocytic cells like macrophages. In mac-
rophages of the gut associated tissues, it could be detected as
early as 4 hours after oral inoculation using immunofluores-
cence [50]. The virus then reaches the bursa of Fabricius via the
blood where the most extensive virus replication occurs. By 13
hours Post Inoculation (Pl) most follicles are positive for virus
and by 16 hours Pl a second and pronounced viremia occurs ac-
companied by secondary replication in other organs resulting in
disease and death [79].

The incubation peri-
od is very short which range from 2 to 3 days. In acute cas-
es, the chickens become tired, prostrated, dehydrated, suf-
feredfromwaterydiarrhea,andfeathersareruffled[54]. Mortality
commences on the third day of infection, reaches a peak by day
four, then drops rapidly, and the surviving chickens recover a
state of apparent health after five to seven days. Moreover, a
primary infection may also be in apparent when the viral strain
is of low pathogenicity or if maternal antibodies are present
[76].

The clinical signs of IBD vary considerably from one farm, re-
gion, country or even continent to another [79]. In acute form,
birds are prostrated, debilitated, dehydrated, with water diar-
rhea and swollen vents stained with faeces. In birds below three
weeks, the disease is asymptomatic, but birds have bursal atro-
phy with fibrotic or cystic follicles and lymphocytopaenia before
six weeks and are usually susceptible to other infections that
would be contained in immunocopetent birds (Figure 1) [54].
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Figure 1: Ruffled feathers in a depressed and Haemorrhages on
thigh and leg muscles of an indigenous chicken pullet suffering
from infectious bursal disease [54].

Figure 2: Worldwide geographical distribution of the acute forms
of IBDV.

Epidemiology

Distribution: Currently, IBDV has a worldwide distribution,
occurring in all major poultry producing areas [75]. It was esti-
mated that IBD has considerable socio-economic importance at
the international level, as the disease is present in more than
95% of the OIE member countries [20]. Infectious bursal disease
is a viral disease regarded as the second most important dis-
eases of village chickens in Africa [1] following Newcastle Dis-
ease (NCD). The first outbreak of Infectious Bursal Disease (IBD)
that had occurred in 1957 in a broiler farm near Gumboro, the
Delaware area in the USA, was caused by the classical serotype
1 IBDV [10]. Infections with serotype 1 IBDV are of worldwide
distribution, occurring in all major poultry producing areas. The
incidence of infection in the areas where there is serotype 1 is
high; essentially, all flocks are exposed to the virus during the
early stages of life, either by natural exposure or vaccination [7].

Between 1960 and 1964, the disease affected most regions
of the USA and reached Europe in the years 1962 to 1971 [24].
The variant IBDV strains then emerged in the 1980’s in IBDV-
vaccinated farms in the Delmarva area and were antigenetically
different from the classical strain. Since 1986, Europe has expe-
rienced the emergency of vv strain of IBDV, which are charac-
terized by a per acute onset of severe clinical disease and high
mortality, which can cause up to 70% flock mortality in laying
pullet [78]. Although these new serotype 1 viruses demonstrate
increased virulence in their ability to break through the existing
level of maternal immunity; they are antigenically similar to the
classic strains of IBDV [78]. Strains of vvIBDV have rapidly dis-
seminated to every poultry-producing country such as Middle
East, Asia, and Africa, South and Central America in 1999, and
in the USA in 2009 were detected [32], but there was no any
report that shows the existence of Infectious bursal disease in
Canada, Mexico, Australia, and New Zealand [2]. In addition, a
survey conducted by World organization for Animal Health (OIE)
in 1995, 95% of the 65 countries was responded to declare the
case of the infection [21].

In gray, countries where acute forms have been reported.
In black, countries where no acute forms have been reported.
In white, countries with no report Eterradossi, 1995 as shown
in Figure 2.

Status of Infectious Bursal Disease in Ethiopia: The disease
has spread to all investigated commercial farms and multiplica-
tion centers occurring at an average outbreak rate of 3-4 farms
per year. The disease was encountered commonly in backyard
poultry production systems as well (Ethiopia animal health year
book, 2011). According to Ethiopia Animal health year book
undertaken during the 2011 fiscal year, Gumboro disease sur-
veillance/investigation was conducted by the NAHDIC in differ-
ent Regions and they reported that the overall prevalence rates
to be about 77.48%. In Ethiopia IBDV was spread to almost all
the regions and agro-ecological zones. The first report of IBD in
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Table 1: Reported prevalence of IBD in Ethiopia (Source: synthesized by author).

Sample
Area of study P Title Prev. (%) Author and Year
type
Debrezeit Blood Investigation on Infectious Bursal Disease Outbreak 49.90% Aschalew et al., 2005
Debrezeit Blood Investigation on infectious bursal disease outbreak 93.30% Zeleke et al.,2005a
Andassa poultry farm (Ama- . i
X Blood Infectious Bursal Disease case report 100% Solomon and Abebe, 2007
hara region)
. i Woldemariam and Wossene
Andasa poultry farm Blood Infectious Bursal Disease case report 72% 2007
Weast shoa and South west Seroprevalence of infectious bursal disease in backyard chick- .
Blood 76.64% Hailu et al., 2010
shoa ens.
IBD: seroprevalence and associated risk factors in major poul-
Mekele Blood P i o jorp 90.30% Shiferaw et al.,2012
try r earing areas of Ethiopia
. Seroprevalence of infectious bursal disease in chickens man- Tesfaheywet and Getnet,
Debre-Zeit Blood . 82.20%
aged under backyard production system 2012
Adea and Adami Tullu Seroprevalence of Newcastle disease and other infectious dis-
. Blood . . 91.9% and 95.7% Chaka et al., 2012
Gido Kombolcha eases in backyard chickens at markets
Eastern Ethiopia Blood Sero-Prevalence of IBD in Backyard chickens 83% Tadesse and Jenbere, 2014
Seroprevalence of infectious burs al disease in backyard chick- .
Mekele Blood 45.05% Sindu et al.,2015
ens
Epidemiology of Village
East Showa zone Blood Chicken Diseases: Morbidityand Mortality: The Case of ND and 20.70% Desalegn, 2015
IBD
Jimma Town and Bonga Seroprevalence and the Associated
. & Blood P . 97.9% and 93.2% Debebe,2016
District Risk factors of IBD
Jigjiga and Harar Districts Blood Seroprevalence of IBD in Non-vaccinated Village Chicken 51.70% Lemma et al., 2019

Ethiopia was in 2005 involving 20-45 day old broiler and layer
chickens from commercial farms [85]. Since its inception, preva-
lence of IBD is increasing from year to year and has become a
priority problem in backyard poultry production system in Ethi-
opia, shown in tablel.

Transmission of IBD Virus: Chickens are the only known avi-
an species to develop clinical disease and distinct lesions when
exposed to IBDV. The IBD transmit with horizontal way only,
with healthy subjects being infected by the oral or respiratory
pathway. Infected subjects excrete the virus in faces as early as
48 hours after infection, and may transmit the disease by con-
tact over a sixteen-day period [80]. The most common mode
of infection is through the oral route. Conjunctival and respira-
tory routes may also be involved [69]. Infected chickens begin
to shed IBDV in faeces one day after infection and can transmit
the disease for at least 14 days post infection [78]. The high per-
sistence of the virus and its resistance to several disinfections
and virucidal procedures may contribute to the rapid distribu-
tion of the virus [25]. IBDV may spread through contaminated
equipment [34]. The disease is highly contagious, can also
spread through the movement of poultry products, equipment,
feed bags, vehicles and people and to a lesser extent, through
aerosols of dust [18]. Transmission can also occur through air-
borne dissemination of virus-laden feathers or poultry house
dust [46].

There is no evidence to suggest that IBDV is spread via trans-
ovarial transmission [19]. No specific vectors or reservoirs of
IBDV have been established, but the virus has been isolated
from mosquitos (Aedes vexans), rats, and lesser mealworms
(Alphitobius diaperinus) [19]. Viable vvIBD virus was recovered
after 2 days from the faeces of a dog that had been fed tissues
from experimentally infected chickens, indicating that dogs
may act as mechanical vectors for the virus [62]. There is no
data that suggest IBDV is transmitted by wild birds, however
direct or indirect transmission of the virus between wild birds
and domestic chickens probably occurs [47]. In the absence of

effective cleaning, disinfection and insect control; can increases
the possibilities for transmission when they are scavenging of
dead chickens, ingestion of contaminated water, or exposure of
respiratory or conjunctiva membranes to contaminated poultry
dust [60].

Morbidity and Mortality: Morbidity and mortality depend
on the virulence of the challenged virus, the immune status and
age of the infected birds and other factors affecting the patho-
genicity of IBDV in full susceptible flocks, there is high morbidity
rate usually approaching 100% [41]. Classical mortality ranges
from zero to 30 %, but very virulent IBDVs strains can cause
mortality of 70%-80% [52]. Infectious bursal disease is extreme-
ly contagious and in infected flocks, morbidity is high or with up
to 100 % serological conversion, after infection, whilst mortal-
ity is variable [76]. In Europe, Africa and subsequently in Japan,
high mortality rates of 50% to 60% in laying hens and 25% to
30% in broilers were observed. While in Ethiopia the mortality
rate of the disease in different poultry houses ranges from 45-
50%. The overall mortality rate was 49.89%. Broiler mortality
was 56.09% while 25.08% for layer chickens [85]. These hyper
virulent field strains caused up to 100 % mortality in Specific
Pathogen Free (SPF) chickens [79]. Severity depends on the age
and breed of the affected birds, the degree of passive immunity
and the virulence of the strain of virus, and secondary infec-
tions associated with the immunosuppressive effects of the dis-
ease [79]. The most significant economic losses resulted from
sub clinical infections of this form of IBDV infection greatly en-
hances the chicken’s susceptibility to sequel such as gangrenous
dermatitis chicken anemia virus, inclusion body hepatitis, respi-
ratory diseases and bacterial infections [45].

Risk Factors for IBD

The three main points where risks have been noticed are the
breeding farms, the vaccine outlets and at the farm where the
risk is twofold, i.e. biosecurity and vaccine handling [54]. The
major risk factors however are at the farm and these include,
but not limited to;
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i Few drinkers used for administering vaccine (thereby
living out many birds not targeted for the vaccination).

ii. Presence of disinfectants in water that interferes with
vaccine function

iii. Use of wrong vaccines (i.e. infectious bronchitis vac-
cines have been used instead of infectious bursal disease by
uninformed cadre of farm workers/ managers) and less immu-
nogenic IBD vaccines

iv. Use of improper diluents and vaccine adjuvants

Host range: Chicken is the only species of bird among the
avian species known to be susceptible to IBDV where the vi-
rus induces clinical disease and causes IBD characteristic lesions
[42]. Antibodies to IBDV have been detected in wild birds and
several rare avian species including Antartic penguins, ducks,
gulls, crows and falcons [19]. All breeds of chicken are affected
but there is variation in severity of the disease between breeds
[55]. White Leghorns exhibit the most severe disease and have
the highest mortality rate [8]. Infectious Bursal Disease Virus
(IBDV) is host specific. Although serologic evidence of natural
infection with the virus has been reported in turkeys, ducks,
guinea fowl and ostriches may be infected, clinical disease oc-
curs solely in chickens [58]. It is strongly believed that the se-
rotype IBDV 1 is highly host specific to chickens which develop
IBD after infection by serotype 1 viruses. Reports have shown
that serotype 2 of IBDV is more prevalent in many species of
wild birds, with the natural host considered to be turkeys [61].

Infectious bursal disease virus has recently been isolated
from a sparrow in China suggesting that wild birds could act as
carriers [81]. The duck can also be an asymptomatic carrier of
serotype 1 viruses [78]. There is no evidence that IBD virus can
infect other animals, including humans [79].

Vaccination: Control of infectious bursal disease in chickens
requires the application of sound biosecurity measures along-
side effective vaccinations of chicks and parent flocks [49].
There are both live attenuated and inactivated vaccines for con-
trol of IBDV infections. Precise timing is crucial in administra-
tion of live vaccines to chicks due to interference of maternally
derived antibodies on the performance of live vaccines [49]. On
the other hand, high parental immunity is beneficial in protect-
ing young chicks from field virus challenge during the critical
first 2 weeks of life when the bursa is highly vulnerable to dam-
age caused by IBDV [30].

Administration of inactivated vaccines to breeder hens in-
duces long-standing and high levels of antibodies in the hatched
chicks. But in some areas where very virulent IBD virus has
caused significant losses the producers do not adopt inacti-
vated vaccination. But intensive livevirus vaccination program
is used in the hatched chicks from the unvaccinated breeder
hens. Such chicks escape the strong risk of immunosuppres-
sive form of the disease [84]. Inactivated vaccines do not rep-
licate in the bird and are costly to produce and administer but
have been found useful in administration to parent flocks prior
to lay to provide passive immunity to offspring via maternally
derived antibodies. The inactivated vaccines must have an an-
tigenic content that is high enough to induce high immunity in
parent flocks that can be passed to progeny at protective levels
[67]. Usually, inactivated vaccines work best when administered
in a prime-boost regimen, where attenuated live IBDV vaccines
are first used for priming [49].

Live vaccines commonly used in chicks are suitable for mass
vaccinations, do not require an adjuvant and can replicate in the
bird to induce both humoral and cell mediated immunity [49].
One of the main side effects of the live vaccines is reversion
to virulence resulting in disease and loss of production. Most
conventional live vaccines are subjectively classified as mild, in-
termediate and intermediate plus or “hot” vaccines depending
on the level of attenuation [65].

The mild vaccines do not neutralize high levels of maternally
derived antibodies and in contrast some of the intermediate
and most of the hot vaccines cause severe bursal lesions and
could easily revert back to virulence [29]. Vaccinations have not
been very successful in different parts of the world due to pro-
gressive changes in antigenicity and virulence of the virus and
poor handling of the vaccines [54]. In view of this, however, vac-
cination still remains the single most important method of con-
trolling IBDV in the field besides biosecurity. Other vaccines ei-
ther being developed or already developed but not extensively
used due to varied reasons include genetically engineered vac-
cines, subunit vaccines, viral vector vaccines and immune com-
plex vaccines. Determining the timing of vaccination for chicks
is highly dependent on the level of maternal antibody [49].

A wide variety of vaccine strains are commercially produced,
mostly derived from classical virus strains, which do not all
successfully protect against the vvIBD strains. “Hot” vaccines,
which break through maternal antibody, are now in frequent
use in countries which have vvIBD circulating, although their
use risks causing bursal lesions, and as such may affect the re-
sponse to other vaccinations or cause immunosuppression [49].
Failure of commercial vaccines to protect industrialized flocks
in Ethiopia has prompted efforts to attenuate the local vvIBD
strain to produce vaccines suitable for use within the country
(Jenbreie, personal communication), although these will, again,
be primarily intended for use on commercial units [37].

Biosecurity factor: An important characteristic of IBDV is its
high stability in the environment, even after disinfection. In-
deed, the virus can persist in installations for 54-122 days [6].
Due to the stable nature of the virus and the large amounts ex-
creted following infection, it is practically impossible to remove
all sources of infection once a rearing site has been contami-
nated. The dramatic impact of a very virulent IBD virus can be
reduced by proper clean-up and disinfection between flocks,
and that traffic (people, equipment and vehicles) onto the farm
be controlled. The development and enforcement of a compre-
hensive biosecurity program is the most important factor in lim-
iting losses by IBD due to IBD virus is very resistant and can sur-
vive for more than 100 days in a contaminated area. Phenolic
and formaldehyde compounds have been shown to be effective
for disinfection of contaminated premises [26].

Since the virus is very stable for months. It is largely excreted
through feces hence contaminated litter, feed and water have
to be burnt or buried deep under the lime cover [7]. There is
evidence, however, that thorough cleaning and disinfection of
houses between flocks and the practice of all-in all-out manage-
ment reduces the challenge virus, afarm biosecurity measures
reduce, but do not eliminate, the risk of infection and disease.
As a United Kingdom leaflet [13] on poultry-farm biosecurity
states: “Biosecurity means taking steps to ensure good hygiene
practices are in place so that the risk of a disease occurring
or spreading is minimized. Farm biosecurity practices cover a
broad range of measures. These have been divided into three
categories [68]:
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> Conceptual, including the choice of location for farms;

»  Structural, covering the physical facilities, such as net-
ting to protect against entry of wild birds; and

> Operational, covering the work procedures that farm
staff and visitors are expected to follow. Field experience sug-
gests that breakdowns in biosecurity can occur if attention is
not paid to any one of these three elements.

Diagnosis

The clinical diagnosis of the acute forms of IBD is based on
disease evolution of a mortality peak followed by recovery in
five to seven days and relies on the observation of the symp-
toms and post-mortem examination of the pathognomonic le-
sions, in particular of the bursa of Fabricius [64]. Differential di-
agnoses, with respect to clinical signs, include avian coccidiosis,
Newcastle disease in some visceral forms, stunting syndrome,
inclusion body hepatitis, mycotoxicosis and infectious bronchi-
tis. In subclinical and immunosuppressive forms of IBD, Marek’s
disease and chicken anemia are also considered [42]; however,
normally, these can easily be differentiated at post-mortem ex-
amination. The diseases like avian coccidiosis, Newcastle dis-
ease in some visceral forms, stunting syndrome, mycotoxicoses,
and chicken infectious anemia and nephropathogenic forms of
infectious bronchitis are the differential diagnosis for IBDV. In all
acute cases, the presence of bursal lesions allows for a diag-
nosis of IBD [59]. In sub clinical cases, an atrophy of the bursa
may be confused with other diseases such as Marek's disease or
infectious anemia. A histological examination of the bursa will
allow differentiation between these diseases [42].

Treatment; Control and Prevention

Control and Prevention: Infectious bursal disease virus is
both highly contagious and very resistant to inactivation, which
accounts for its persistent survival on poultry farms, despite dis-
infection [79]. Therefore, even with strict biosecurity programs
(e.g. ‘down time’ between broods, all-in/all-out production,
cleaning and disinfection of the premises and equipment), vac-
cination is especially important to reduce the incidence and im-
pact of IBDV in the poultry industry [19]. Traditionally, breeder
flocks are hyper immunized with live and killed vaccines in or-
der to confer high titers of maternal antibodies to their progeny
[79]. This passive immunity protects chicks against early immu-
nosuppressive infections for 1 to 3 weeks; however, protection
may be extended to 4 or 5 weeks by boosting the immunity in
breeders with oil-adjuvanted vaccines [7].

Immunization of breeders is an important part of the IBDV
control program. Antibodies produced by the hen are passed
through the egg to the broiler chick. These maternal antibod-
ies, if present in adequate levels, protect the chicks against sub
clinical IBDV [33]. Live vaccines are administered to achieve ac-
tive immunity but interference of Maternally Derived Antibody
(MDA) is the crucial problem in determining a successful live
IBDV vaccination schedule. Vaccinating chickens in the presence
of high levels of maternally derived antibodies results in vaccine
virus neutralization and no immunity [7]. Currently as reported
by [70] in Mekele, Tigray, Ethiopia, determining the proper time
for administration of live intermediate IBDV vaccine important
than giving IBDV vaccine to chickens whose parents that have
taken IBDV vaccine without determining Maternally Derived
Antibodies (MDA) titer and age for vaccination [61]. Therefore,
in order to have chickens protected from IBDV, it is crucial to
determine the optimal timing for IBDV vaccine delivery [7].

Treatment: There is no specific therapy for the disease. Facil-
itate the access to water to prevent dehydration. As with every
disease optimize climate and reduce stress to a minimum. Use
of antibiotics can sometimes be advisable to limit the impact of
secondary infections [85].

Economic Importance of Infectious Bursal Disease

Infectious bursal disease virus is worldwide in distribution
and is an important virus in the poultry industry as it causes im-
mune suppression and mortality in infected chickens [32]. The
economic impact of IBD is influenced by the strain of the virus,
susceptibility of flocks, intercurrent primary and secondary en-
vironmental and managemental factors, flock livability, weight
gain, conversion and reproductive efficiency [68]. In addition to
deaths, and immunosuppression, losses from IBD including de-
pressed growth rate, feed conversion efficiency are recorded in
affected broiler flocks [68].

Furthermore, the increase use of antibiotics and chemicals to
fight secondary infections is a major concern of human health,
if we consider the risks linked to the presence or residues in
meat products, the release of residues into environment and
increased antibiotic resistance [44]. The disease is a major set-
back to productivity and profitability in the poultry industries
of both developing and industrialized nationals. Direct losses
linked to specific mortality depend on the dose and virulence of
infecting IBDV strain, age and breed of the chicken and presence
or absence of immunity [79]. Indirect economic impact of the
disease, when quantified, is considerably significant [53]. It oc-
curs due to virus induced immune-suppression and the interac-
tions of IBDV and other viruses, bacteria or parasites [22]. Loss-
es occur due to secondary infections, growth retardation and
condemnation of carcasses at the slaughter houses [22]. Even
if birds survive, the resulting immunosuppression and effect on
egg production in layer birds is significant [50]. The virus does
not affect man and has no direct public health significance [42].

Conclusion and Recommendation

Infectious bursal disease is a serious viral disease that has
a great economic impact throughout poultry production areas.
In Ethiopia infectious bursal disease is the main constraint to
both commercial and backyard poultry production system. This
disease is widely distributed in almost all part of the country im-
poses great losses on the economic development of the coun-
try. All birds are natural hosts of infectious bursal disease. The
occurrence and distribution of this disease is not geographically
bounded and studies reveal its prevalence up to 95.7% in the
world. The most significant risk factors reviewed relating to this
disease are age, breed, degree of immunity, strains of the virus,
biosecurity and immunosuppression. Even if there are available
studies regarding epidemiology of IBDV, an implementation of
control program and lack of effective and specific vaccines are
the main problem of this cosmopolitan disease.

Based on above conclusion, the following recommendations
are forwarded.

»  Awareness on biosecurity approach to good sanitation
on the poultry farm should be implemented by professionals.

> Government should sponsor for control of Risk factors
to reduce the magnitude of IBDV infection.

»  The current vaccine efficacy should be evaluated and
Chickens should be vaccinated against Infectious Bursal Diseas-
es (IBD).
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