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ABSTRACT
A study to assess the epidemiological factors responsible for the recent outbreaks of infectious
bursal disease (IBD) iAccra and Kumasi, between October and December 2002 and Janéamyl to
2003, was conducted. Case report recordged¢rinary Diagnostic Laboratories were examined for
IBD cases. Farm investigations were carried out using a combination of questionnaire and interviews
to obtain information on the disease situation on farms, where the outbreaks had occurred. The
highest occurrence of the disease was recorded between Mar&pahad003, with Accra showing
the highest number of cases in March, coinciding with the Easter season. Day-old chicks imported
into the country succumbed more easily to the disease than those produced Tdmakywas an
association between IBD and the chicken type that was signifiéart @.05) in cockerels and
layers. Chickens vaccinated twice were more likely to be protected from the disease than those not
vaccinated or vaccinated only once. The prevalence of the disease was also influenced by the age of
the chickens with a rise in susceptibility with age from 3 weeks to 6 weeks old. The results of the
study indicate that the factors studied, namely source of day old chicks, bird type, vaccination
history, and age of chicks at the time of outbreak influenced outbreaks of IBD and are likely to
contribute to the endemicity of infectious bursal disease in the poultry producing areas of Ghana. It
is recommended that stringent biosecurity measures be observed on poultry farms to control the
disease in the country

Original scientific paperReceived 20 Jul 06; revised 08 Jun 09.

Ghana Jnl agric. Sci. 42, 141-147




142 H. R. Otsyinaet al. (2009) Ghana Jnl agric. Sci. 42, 141-147

Introduction Examination of records
Infectious bursal disease (IBD), commonly known Necropsy records of poultry diseases at the
as Gumboro disease, is an acute highlgZentraVeterinary Diagnostic Laboratories of the
contagious viral disease of young chickerMinistry of Food andAgriculture inAccra and
between the ages of 3-6 weeks. It is characterizé&dimasi were examined for reported cases of IBD
by a haemorrhagic syndrome and damage to tlire these areas.
Bursa of FabriciugHitchner 1978). However
more recentlyit has been reported in chicken oldeDiagnosis
than 16 weeks (Okoye & Uzuokwu, 1981). The Veterinarians in chage of the diagnostic
effects of IBD are on chick morbiditynortality ~ laboratories made a definitive diagnosis of IBD,
increased susceptibility to other infectiousf gross lesions such as muscular hemorrhages in
diseases and retardation of growth (Hitchnethe breast and thigh muscles, enlargement of
1978). The disease has an important economBursa of Fabricius, petechial hemorrhages in the
impact both through direct losses that are incurrgdnction of the proventriculus and the gizzard that
due to specific mortalityand indirect losses as aare pathognomonic signs of IBD were observed.
consequence of immunosuppression (Mcleby A case of IBD was defined as a poultry farm that
al., 1989, 1992). reported the outbreak of the disease irrespective

The disease was first diagnosed in Ghana mf the number of birds that actually died or were
1977 (Gyening & Corkish, 1977). IBD, when firstaffected.
introduced into the countryvas manifested in _ o
its mild form, accounting for only 2-5 per cent ofFarm investigations . .
poultry mortality Currently it is considered as A guestionnaire was used to interview owners
the most important cause of mortality inOr assistants of farms in which the outbreak had
commercial poultryresponsible for about 60 andoccurred during the period. The questionnaire
25 per cent morta”ty in |ayers and bro”ersycaptured such information as location of farm,
respectively (¥terinary Services Directorate, type of birds, flock size, source of day-old chicks,
2001). Seasonal outbreaks occur regularly in tHeimber affected, number that died during the
Country from October to December and Januagutbreak, and vaccination hiStO@raI interviews
toApriL which coincide with the peak production were applled to Confil’m infOI’mation COI'leCted from
periods for Christmas and Easter celebrationi§€ laboratoryData was transformed into tables,
(Koney, 1993) mostly in vaccinated birdsWith respect to cases of IBD, morbiditgnd
(Gyening &Awumbila, 1977Abdu, 1988). mortality according to source of day-old chicks,
Previous reports on investigatingtype’ age, month and IBD vaccination history of

epidemiological factors which contribute to IBDbirdS' Specific morbidity and mortality rates of

outbreaks have been scantyese studies are thesdlse_?se Weg? dqteterrtnmed for Iea(I:htf?thorth
necessary for designing effective control pecilic morbidity rate was calculated as the

strategies for IBD in commercial poultryrhe number of birds affected by IBD due to a specified

paper describes some epidemiology factorféelctor divided by the total number of chickens

associated with IBD outbreaks that occurred iﬁﬁected by IBD during the spggified period of
the major poultry production areas of Ghana ifime multiplied by 100. The specific mortality rate
2002 and 2003 was calculated as the number of chicken dying

as aresult of IBD due to a specified factor divided

Materials and methods by the total number of chickens affected by IBD

The study was undertaken between May anduring the specified period of time multiplied by
June 2003. 100. The odds ratio (OR) was also calculated to
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determine whether or not an association existececorded the greatest increase in March 2003 (Fig.
and the strength of association between a facta). IBD cases never exceeded 13 per cent between
and the disease (OR was calculated as the ratixtober and February in Kumasi aAdcra.
of the odds of being affected or not in a case dfhereafterthe incidence of the disease in both
IBD due to a specified factor) @8tegrenetal, cities more than doubled (Fig. 1).
2001).Chi-square analysis was used to determine It was observed that chicks imported into the
the significance of the association or relationshipountry were more likely to come down with
between the factors and IBD. Gumboro than locally produced chicks. The
The age of birds was considered in weeks bugpecific morbidity rate was higher (79.5.0%) in
those between 0 and 1 week were consideréahported birds than the locally hatched ones
under one age group, and those above 9 wee).5%) (Bblel). Generallyfayers (OR 2.4) were
grouped as 10-12 or above 12 weeks age groupsore likely to come down with the disease,
The bird types encountered were brqilayer followed by cockerels (OR 2.3). These
and cockerel. The sources of day old chicks wer@ssociations were all significanP (< 0.05).
considered as locally produced (eggs producesroilers were less likely to succumb to IBCaple
and hatched locally) or imported into the country2). Table 3 shows that chickens that were
vaccinated once were about seven times more
Results likely to come down with the disease compared
Atotal of 161 cases of farms with IBD, confirmedto those not vaccinated, while those receiving
by laboratory diagnosis, were documented in thievo vaccinations are about two times less likely
outbreaks of the disease during the period undes come down with the disease. These
study The monthly occurrence of IBD cases seeassociations were all significarm € 0.05).
in bothAccra and Kumasi increased from October IBD cases were most prevalent during 4-6
to November and decreased in January angeeks of age and declined thereaftal€ 4).
February but rose again in March &mtil. Accra  Specific morbidity and mortality rates peaked
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Fig 1. Monthly distribution of IBD cases seen in Accra and Kumasi during the period of Oct 2002-April 2003.
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TaBLE 1

Distribution by Source of Day-old Chicks of IBD (Gumboro Disease) Cases Seen in the Recent Outbreaks in

Ghana

Source of chicks Case farms Specific Specific Odds ratio

morbidity rate (%) mortality rate (%) (OR)
Imported 117 79.5 87.0 4.7*
Local 44 20.5 13.0 0.2
Total 161
* Significant atP < 0.05; OR = Odds ratio.

TABLE 2

Distribution by pe of Chicks of IBD Cases Seen in the Recent @aitbin Ghana

Type of chicks Case farms Specific morbidity Specific mortality Odds ratio
rate (%) rate (%) (OR)
Broilers 70 27.3 30.0 0.4
Layers 82 69.5 66.3 2.4*
Cockerels 9 3.2 3.7 2.3*

* Significant atP < 0.05; OR = Odds ratio.

TaBLE 3

Distribution of IBD Cases Seen in the Recent Cedkrin GhanaAccording to IBD \Accination Histoy

No. of IBD vaccinations Case farms Specific Specific Odds ratio
morbidity rate (%) mortality rate (%) (OR)
None 15 5.6 4.8 1.1*
Once 47 32.1 30.2 7.3
Twice 99 62.3 65.2 0.2

* Significant atP < 0.05; OR = Odds ratio.

between 3 and 6 weeks of age from 12.2 and 3.7 toonthly variations in frequencies #ccra and
10.6 and 13.9 per cent respectivetyafected Kumasi can be attributed to the seasonal local
birds but declined thereafter to 1.7 and 1.3 pegroduction of broilers for the Christmas /N¥ear
cent, respective\beyond 12 weeks of age. and the Easter markets (Konéy93). By late
December to the end of February most of these
Discussion seasonal farmers would have disposed of their
Outbreaks of infectious bursal disease over th&tock and this accounted for the reduced number
world have been attributed to several factorsf cases observed in January and February
(Chettleet al, 1989). In this study IBD cases were There are strong indications that the source
seen in each month of the period, thus, confirmingf day-old chicks is a very important factor in
the suggestion of Gyening & Corkish (1977) thaGumboro disease outbreaks. For most of the cases
the disease is endemic in the counffne encountered in the studihe highest morbidity
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TaBLE 4

Distribution by Age of Chicks of Gumboro Disease Cases Seen in the Recent Outbreak in Ghana

Age (weeks) Case farms Specific Specific Odds ratio
morbidity rate (%) mortality rate (%) (OR)
0-1 0 0 0 0
2 6 3.4 2.0 0.2
3 30 12.2 3.7 0.6
4 31 21.2 22.8 1.3*
5 41 37.1 42.6 1.1*
6 24 10.6 13.9 1.1*
7 12 2.1 2.5 0.3
8 8 3.8 4.3 0.3
9 3 4.0 3.3 3.2*
10-12 3 3.8 3.5 6.2*
> 12 3 1.7 1.3 2.1*

* Significant atP < 0.05; OR = Odds ratio.

and mortality were in imported chicks rather thaspecific mortality rates and odds ratio because
locally-produced ones. Most of the commercialljighter breeds are more susceptible to IBD than
raised chickens in this country are imported sindeeavy breeds like broilers (Hitchn&078).
the capacity of local hatcheries is low and does Outbreaks of IBD in vaccinated chickens,
not meet the demand for day old chicks (Kgneylthough known, have not yet been adequately
1993). These hatcheries, therefore, produce onfipcumented in Ghana. Elsewhere, in Nigeria for
a small percentage of the requirements of poultgxample, such outbreaks are well known and well
farmers. It is also well known that chicks importedlocumented (Okoye, 1984bdu, 1986).The
to the country have higher maternal antibodiegbservation in this study is that chickens not
(MAs) than those produced locally becaus&accinated at all and those vaccinated only once
breeding hens in importing countries areare most likely to succumb to the disease than
vaccinated mid-lay to induce antibodies that arthose given a first and booster vaccinations.
transferred to their progenies. Tong et al. (1992 reported a more likely
Previous studies (Nawathe & Lamorde, 1982yaccination failure in chickens vaccinated more
Abdu, 1986) have suggested that earlyhanonce. They attributed this to the interference
vaccination of chicks with higher MAs couldwith maternally derived antibodies or
interfere with the immunity of the chicks resultingoverwhelming of maternal antibodies with more
in later outbreaks. Since most of the chicks in thpathogenic field strains of the virus. In contrast
study were imported and over 90 per cent of theito the findings offonget al.(1992), observations
vaccinated at least once, interference with MAgom this study indicate that vaccination failure
due to poor timing of vaccination could bemay be more related to the level of maternally
responsible for the morbidity and mortality seenlerived antibodies at the point of vaccination, or
in imported chicks. Broilers and layers are thgoor handling and administration of vaccines
most commonly raised bird types in Ghana, henctgather than the number of vaccinations
the higher numbers of IBD cases recorded iadministered.
these birds. Howevebroilers showed the least Maternal antibodies are passed to progenies
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of vaccinated parent stock to protect the newly vaccinated rockZariya \et. 1(1), 40-47.
hatched chicks for the critical first 2 or 3 weeks of\bdu, P.A. (1988) Infectious Bursal Disease in a flock
life (Jackwood, 2004)Consequentlychicks not of broilers and local Nigerian chickeBull. Anim
vaccinated after 3 weeks are likely to succumb tg :'I:PnPIOd.SAf:.\/isG’ 263;27%} ‘e (VSD) (2001
the field strain infections. It is suggested that eterinary Services Diectorate ( ) ( )

- f flocks with li . dal Annual Reparof theAccra \éterinaly Laboratoy.
priming of flocks with live vaccines and a later Vertinary Sevices Diectorate Accra.

booster confer complete protection for growingsoy, £ (1985) Health care with maternally derived
pullets (Kreager1993). antibodiesMisset Int. Poult1 (6), 16-19.

The Bursa of Fabricius described as the maighettle, N. J., $uart, C. & Wyeth, P. J. (1989)
target ogan for the IBD virus (Hitchned 978) is Outbreak of virulent infectious bursal disease in
said to develop and reaches its maximum size at EastAnglia. \et. Rec125 271-272.

16 weeks after which it begins to atrophy until 553Yening, K. O.& Corkish, J. D. (1977) Infectious
weeks when it completely disappears. Since ?gﬁazlgéseasem Ghartull. Off. int. Epizoot8s,

maternal antibodies \lNa_ne with afge (E%X’ 1985)Gyening, K. O.& Awumbilla, B. (1977) Breakdown
consequentlya correlation was found between ~ 4 ccination against Infectious Bursal Disease

increasing susceptibility to IBD with increasing  4ng New Castle Diseasgull. Off. int. Epizoot8s,

age after 3 weeks of age. Outbreaks of the disease299-305.

in chicken older than 16 weeks are not uncommomiitchner, S. B. (1978) Poultry Diseases 7th edn.
Such a situation is, perhaps, the case in this study (M.S . Hafstad, BW. Calenk, C. RHelmbolt, M.
and may account for the higher susceptibility in W. Reid and HW. Yoder Jy ed.) lowa $te

chicken older than 10 weeks of age. University PressAmes, lowa. USA. 756.
Jackwood, D. J.(2004)Infectious Bursal Disease

Virus. http://www .oardc.ohio-state.edu/ibdv/

. COI’]C|U$IOI’1 . Retrieved 15 May 2004.
The existence of predisposing factors of thq}<oney E. M. B. (1993) Poultry Health and

disease may have resulted in the precipitation of pyoqyction Advent Pressiccra, Ghana.
outbreaks and, therefore, may also b&reager K. (1993) Optimal time for Gumboro
contributing to the endemicity of the disease in VaccinationPoult.Adv XXVI (IssueVll).

the poultry producing areas of Ghana. The studyicleroy, S. G, Goodall, E.A., Bruce, D.W. &
shows that infectious bursal disease in Ghana McCraken, R. M. (1989) Economic effects of
depends on seasonaliége, vaccination regimes, subclini_cal inf_ectious bursal disease on broiler
source and type of birds. Stringent biosecurity Production. Avian Path.18 (3), 465-480.

. . cleroy, S. G, Goodall, E.A., Bruce, D. W.,
measures are, therefore, required by all involve McCraken, R. M. & McNulty, M. S. (1992)

in the poultry industry to bring the disease under Economic benefits of vaccinating broiler flocks

control. against subclinical infectious bursal diseadséan
Path.21(1), 65-76.
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