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Abstract

This review is focused on important events in pgutidustry, throughout the world, during last thidecades. As an immense
advancement in the shape of improved poultry hudtyapractices, poultry vaccinology, poultry feediaigd poultry breeding
was noticed during last few decades; this progress also accompanied with some new, devastatingear&tging poultry
diseases. The increasing demand for poultry prastueind consumption was also a motivating factottis industrial growth.
It was the emergence of Big Liver and Spleen desedsch alarmed the Australian poultry industryidgrl980’s in the shape
of decreased egg production. It was the time whestralian poultry industry was entering to itsiaditcorporate marketing
network. Its economic importance, as a result etldduring productive life, was noticeable. Aftéryears of BLS emergence,
the Chinese poultry industry was stricken by Highathogenic HSN2Avian Influenza Viruses during 1996. The mortality ratio
was of high concern along with its transfer fronickbn to human. It was prevalent in widespread &enpoultry industry,
because the biosecurity measures adopted there ofvbitle standards. Also the poultry marketirygtem was also open, birds
grown in open and biosecure farms were mixed isghnarkets. This was also communicated to themeagid to the world by
wild migratory birds. After 7 years of highly patdenic HSN1 emergence in China, during 2003/04 ttwvipg poultry
industry of Pakistan has been struck by Outbreéitdighly Pathogenic H7N3 Avian Influenza Virus. ikd previous avian
influenza outbreaks in Pakistan, this time the s/imttack was more robust and localized in the figblltry populated region
of the country i.e. Karachi. No proper techniqueit® earlier identification, lack of strategic g for its control and failure of
applying stamping out policy along with massive omation lead to the situation of mass mortalitheTdisease was then
extended to other parts of the country and it teduin a huge loss when it had stricken the brepedpulated area of the
country. All these three important happenings gavdemarcated blink of the importance of pre-prepass for disease
outbreaks and chalking out of applicable copingteties. It is also important for all stakeholdefrshe industry to focus on a
single point and come on a single page for collatiiam against the emergence of new diseases oktbrea
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Introduction , E]e [3]. Furthermore, the execution of Hazard
In last few decades, the poultry industry expandg alysis and Critical Control Point (HACCP) to
around the globe and it emerged as one of therigadlpoultry industry during late 1990's, was a benchikma

entreprenegrships in severa(l) countries. Since mo,for high quality poultry meat production and it was
estimated increase of 436% has been recorded Jp, 4 ingdication for future value addition of fiou

poultry production, which is significant as compre products [4].

to 186% and 57% for pork and beef, respectivelly [1°  Aq 5 ‘whole. the poultry production system

Eventually, a boost in the consumption of poultry,gified to overcome the increasing demand for high
meat has also been observed and it crossed the

o ! - lity animal protein, however, there are some
and mutton consumption in various countries €.gwanted outcomes of those modifications. Due to
consumption of poultry surpassed beef productiofsse contact of birds with each other and relsfive

during 1992 in United States of America [2]. Th§ reased stocking densities, rapid spread of the

need of intervention with modern techniques anffisease and overlooking of the individual sick &ird
technologies in poultry production system was ##. 5.0 considered to be complications of intensive

a result, environmentally controlled and intensgq iy farming, which carries high concerns about
poultry farming almost replaced the convention

hod of chick . h | b assive disease outbreaks and poultry welfaredgssue
method of chicken rearing, where a large number imilarly, breeding and genetic improvements were
poultry reared in a confined area. Additionallyg th

) ade through technological interventions for
frequent research work over the genetic makeup

) 1 , - creased poultry production, which resulted irsloé
different types of poultry resulted in their eféat and  gonetic variability. It is considered that genetic

cost effective pr(_)dug:tion e.g. Iayer, broiler an‘gomogeneity increases  the  susceptibility  of
breeder. The application of recombinant and genefitividuals to emerging diseases. The Big Lived an

vaccination provided a good coverage to diseaggeen disease, which was for the very first time
outbreaks, although there are some limitation$sof i jqentified in Australia, emergence and re-emergence
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of highly pathogenic strain of avian influenza inproduction phase or sometimes at later stage24.e.
several regions of the world and its connectiorhwitweeks and 58 weeks of age, and resulted in a rapid
human avian influenza disease are some importdatl in egg production that lasted for a month and
issues which has local and global consequences ofeltowed by a 3 weeks recovery period to normal
the poultry industry. Keeping in view its importanc production [6, 8]. A decreased peak production was
these issues are discussed in this review. noticed in the flocks, which were affected by BLBV
In the first part of the review, the emergeand the start of their production phase instead of pestk
economic perspective of first infectious disease iproduction fall [6]. The occurrence of this disease
Australian poultry industry, the Big Liver and Sgfe during crucial production time makes it highly
disease is discussed. The second part of the reviemportant in economic perspective.
describes the identification and persistent outtsed During its first emergence, it was estimatiealt
Highly Pathogenic Avian Influenza Virus (HPAIV) in loss of 8-10 eggs per chicken during egg layindecyc
China with the context of growing thirsts forwas happened [9]. During this decade the strucifire
increased production and competition in global meabmmercial egg industry changed, as larger
market that lead to oversight the bio-securitgommercial hatcheries started supplying chicken and
measures in poultry production/marketing systenafter sale services [10], so a rapid decrease (n eg
which is considered to be the basic cause of freiqueproduction of broiler breeders was also a matter of
outbreaks of contagious diseases. The third paessgi concern for those growing trends of the poultry
a brief overview of the avian influenza outbreak inndustry, because this resulted in a decreasedysupp
Pakistan during 2003-04, its economic perspectivef eggs to hatcheries. Apart from production losses
after-effects and coping strategies. during BLS outbreak, chicken mortality also occurs
from 0.1% to 1% per week and the initial drop in
Big Liver and Spleen disease in Australia production accompanies the commencement of the
(1980) mortality, which reaches to its maximum with the

During the second last decade of the previous cgntulowest production rates, and then slowly returnisto
the poultry industry of Australia was badly striokey ~usual rate [6]. Increased mortality rates in a meatu
a virus called Big Liver and Spleen Virus (BLSV),breeder flock, having considerable cost over its
when it caused a condition that affected the laed bProoding, growing and production, adversely affects
spleen of the broiler breeders [5]. It was 1980 whethe farm economics. _ .
an abrupt decline in egg production and increased Disease specific clinical findings are impaottin
mortality rate in broiler breeders were noticedNiew ~ diagnostic point of view. In case of BLS the
South Wales, Australia, which was then recognized &Ppearance of the flock remains normal during the
Big Liver and Spleen Disease (BLS) [6]. Althougk th €ntire disease course [6] and the disease remains u
causative agent of BLS was unknown, but it wagoticed until the post-mortem examination of thelbi
thought to be of viral origin [7] and same as thixan IS carried out, which causes delayed coping stiegeg
infectious disease in spreading pattern as it wa§ainst the disease. However, in severe flock
detected in one of the sheds of a farm, and thezadp outbreaks, diseased birds may be found in the flock
to all sheds in the vicinity within 3-10 weeks and\fter two decades, in United States, avian hepaiti
gradually reached to the half of broiler breederdrus (avian HEV) was collected and characterized
population in the country [6]. Since the emergeote from poultry having a disease called hepatitis-
this disease it is considered, economically, thestmoSPlenomegaly (HS) syndrome, which was related to
important disease of broiler breeders [6, 8]. BLS identified in Australia [11]. The causative atge

It is productive life of the poultry flock ven it of BL_S in Australia and HS syndrome in Amerlca are
returns the capital investment in the shape of agg considered to be the mutants of the same virus [1.2]
meat production. In laying hens an important ptiase 9ives a platform for working collectively over the
their production life is “Production Peaks”, whdret Preventive measures of both the diseases.
egg production reaches to its maximum. So it's
apparent that during production phase, keeping godimergence of Highly Pathogenic HS5N1
health status, feed intake and external environrmént Avian Influenza Virusesin China (1996)
the bird is a pre requisite for healthy productiBbS After one and a half decade of the BLS identificati
has been reported entirely in mature broiler breedm Australia, poultry industry faced another chagje,
flocks which were either in the initial weeks ofwhen emergence of originator of Highly Pathogenic
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H5N1 Avian Influenza Viruses (HPAIV’s) occurredconcerned authorities [20]. The threat of avian
in a geese farm located in southern China durirg$19influenza originated from China, is of great comcer
[13]. Southern China is known for its close relatio for researchers, public health workers and people
with influenza pandemics, either it was the inflz@n related to poultry industry round the globe, beeaus
pandemics of 1918, 1957 or 1968, all were cons@lerapart from grand-scale economic losses, peoples
to be originated from this part of the country][13 working in the close vicinity of poultry flocks aedso
The highly pathogenic strain of HSN1 avian influanz at high risk.

virus is responsible for the recent global outbrefk In order to cope with the situation, Chinas ha
the disease in birds and a genetically identiqalsvin taken solid steps for controlling the disease @#ks.
humans [1]. Nationwide  massive  vaccination  campaigns,

Due to globalization and huge growth of thenovement controls along with necessary depopulation
industry, a widespread emergence of the diseast poultry flocks were carried out since the digeas
occurred and was transmitted to Eurasia and as famergence, but more emphasis has been given to
west as England and Africa, which is, by this means vaccine coverage of the outbreak. Year 2005, was
serious threat to the poultry industry in Amerieard considered to be a turning point in controllingsthi
Australian continents [14], this resulted in mdnart disease, because a universal vaccination campaign
300 human cases with HPAIV’s, until now, andvas launched and vaccination against HSN1 became
disposal of almost 400 million birds [15]. Migrayor essential for all poultry [20]. Although China’s
birds were thought to be responsible for globatadr vaccination against avian influenza is highestha t
of the disease, because during 2005, an outbreakvadrld, and more than 13 billion doses of the vaesin
H5N1 in wild migratory birds was reported inhave been used since 2007 [21], but international
southern China and the statement is also suppbyteddistress regarding consistent appearance of the
growing evidence regarding the capacity of wildlisease, still exists. Some countries rely only on
migratory birds for distant transportation of tHeus vaccination to control HPAIV infection, but
[14]. vaccinated birds do not show clinical signs and it

Although China’s poultry production is secondecame difficult to differentiate between vaccidate
highest in the world [16], its poultry industryfecing and diseased birds. Those birds became silenteourc
a challenging situation in the shape of persisteof the disease, and regularly shed virus. Therefare
influenza outbreaks. During the last decade, Chasa case of avian influenza outbreak the depopulation o
produced about 15 billion poultry each year, witlinfected flocks should always be kept primary
more than 70% comes from backyard poultry [17, 18%trategy, accompanied with mass vaccination.
Due to higher percentage of production coming fror@therwise, avian influenza outbreaks are expected
backyard farming, it seems to be a challengingtfob every year, specifically, in Asian countries.
completely overcome or eradicate an infectious

disease such as avian influenza in poultry, becauggtbreaks of Highly Pathogenic H7N3

bio-security levels of backyard poultry could nat '.OAvian Influenza Virusin Pakistan (2003-04)
kept up to the ;tandards_. The p(_)ultry prOdUCt'.ogeven years after the identification of HPAIV in
system in thr)a IS cond_ucw_e for existence, mum'F'OChina, the growing poultry industry of Pakistanddc
and transmission of avian influenza VIrus. Far_mmg devastating outbreak of Highly Pathogenic Avian
practices ranges from high levels of bio-securiy tnfluenza  Virus (HPAIV) of type H7N3 which
backyard production with poly-culture farming i'e'affected the layer and boiler breeding region, ryri

rearing of different bird species at a single p’lac‘?\lovember 2003 and June 2004 [22]. This was the
which facilitates the interaction and exchangeinis/ time when trends of environmentally controlled

from different hosts [15]. %ouses for poultry were increasing, and most of the

Another factor is widespread live traditiona
o . . en house poultry sheds were converted to
poultry marketing in China, where birds are broug P P y

and Kept together regardiess of their health status nvironmentally controlled sheds, which eventually

I i i increased the number of poultry reared in the egunt
origin, therefore infected birds from backyard poul ; : :
could spread the virus to birds from highly bio Previously, the poultry industry of Pakistan has

secured farms and it also signifies a public heds exposure to avian influenza virus in 1995, 1998 and

2000 but the disease incidence was limited to almos

for people involved in those markets [19]. Moreovgr n isolated area, where the outbreak was managed

the silent C|rculat_|on and persistence of HPAM.B ' with vaccination and isolation strategies [23], and
those markets is a new challenge for Chinese
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further spread to highly congested poultry populateof the diseased flocks by the farmers due to eitens
areas was prevented. The Indus flyway zone (Greénancial crisis. Furthermore, there was no avian
Route) i.e. from north towards south along withnfluenza surveillance network prior to 2003, and
mighty Indus river, which is an international p&in most of the outbreaks could only be noticed after
different species of migratory birds, was considdare dissemination of the avian influenza virus to moist
be the route of the virus induction in the countrghe flocks in the vicinity. Due to these limitat®in
because approximately 0.7 to 1.2 million birds tvisithe strategic control measures of HPAIV, during
Pakistan through this flyway every year [24]. outbreak, the virus reached to northern areas of th
Unlike the earlier outbreaks, the April 200Zountry, which was highly populated poultry rearing
epidemic of Low Pathogenic Avian Influenza Viruszone and held 80% of broiler breeding farms [23].
(LPAIV), which then mutated to HPAIV, affected theFrom the last few years after launching the avian
highest poultry populated area with commercial fayeinfluenza surveillance program throughout the
the coastal town of Karachi, where 70% of layecountry, strategic vaccination and strict bio-s@gur
farming was carried out [22]. This LPAIV outbreakmeasures, avian influenza outbreaks were controlled
was not covered with proper surveillance and nsuccessfully.
epidemiological data regarding this epidemic is
available. This resulted in a 70% decrease iDiscussion
production and 20% mortality rate in the affected his review enlightens some important happenings in
flocks [23]. After six months of the LPAIV outbreak poultry industry during last 30 years. Although the
the emergence of HPAIV occurred in the same areatgee events discussed in the review are impottant
an outcome of mutation from LPAIV and replicated tahe growing industry in different regions of the o
almost all layer flocks in the area within a feweke having widespread impacts, but still there are some
[22], which resulted in a huge mortality rates @ t other events in the shape of technological intefgan
affected poultry flocks, reaching to almost 80%][23in the industry in a specific region. But the fauat,
Due to variability in the clinical signs there waéelay bio-security and health issues are of high conaern
in the reporting of the disease and identificabbthe poultry industry, increases the importance of these
causative agent which resulted in a considerabigree events. Also the impacts of events in last tw
spread of the disease in a very short time pernatl adecades are highly prevalent and global poultry
caused a massive economic loss [23]. As direidustry was vulnerable to its after-effects. The
transmission of avian influenza was recorded, thismergence of these three diseases also changed the
adversely affected consumer behaviour towardimensions of industry management, as more
poultry meet. According to State Bank of Pakistan'attention was paid to the bio-security measures and
report published by The Poultry Site [25] an abrugiandling of marketing birds, in order to avoid het
change in chicken market was noticed and almogjss due to these diseases. Another importantrfacto
40% decline in per kilogram of poultry meat wasnvolved was the possible transfer of the pathdgen
observed, which was far less than the cost ®umans and it was of great concern to public health
production. On the other hand, it badly affected thbodies in the world. It was an immense threat ® th
hatcheries, as the commercial broiler breeder farrisdustry as well, because the countries having open
located in unaffected areas were regularly producirpoultry farming and marketing systems were blamed
fertile eggs, that were processed by hatcheries amdbe a threat to human lives throughout the world.
normal production of Day Old Chicks (DOC's) wasAlthough situation were handled smartly, but resiear
carried out, but the broiler farmers were hesit@nt to sort out causes of emergence and re-emergence of
start next flock because of the market instabiltyd highly pathogenic poultry diseases along with its
a huge number of DOC's were euthanized. Repeatgéehely prevention with eradication measures.
avian influenza outbreaks caused an estimatedofoss
7 million USD and resulted a 1.5% decline in gro""”Conclusion

of the pouliry §ector in the country [25]. . The identification, spreading pattern, severity agio

. De_populatlon of the affectgd flocks in case Qhe affected flocks and economic impacts of Bigekiv
avian influenza should be the primary approach Whicy,y gpjeen disease outbreak in Australian poultry
is supported by vaccination as an additional Cdmtrfhdustry were discussed in the first part of theaw.

Mmeasure [26]. ”? case of this outbreak, the _st'nategrhe emergence of highly pathogenic avian influenza
failure occurred in respect of flock depopulatiand ;s in southern China is overviewed in the second
the reason was the impossibility of volunteer agjli
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part of the review. The factors responsible fol9] Aziz T. Avian hepatitis-E-virus infection in @tkens. 2012.

persistent outbreak of the disease were also famhti
The thirds part encompasses the bird flu outbreak

http://www.worldpoultry.net/Broilers/Health/2012//ian-
i hepatitis-E-virus-infection-in-chickens--Part-1-WIRIBOOW/.
[10] Woolford RA. History of Agriculture in South ustralia. 2013;

Pakistan, which enormously affected all aspects of http://www.pir.sa.gov.au/aghistory/left_nav/dept agriculture_a

Pakistan poultry industry i.e. from production ti

consumers. Global existence and repeated outbre

of avian influenza is a continuous threat, whicim ca
loss to poult
combined and effective
surveillance program for avian influenza will be

cause a considerable economic
industry.  Worldwide,

helpful in fighting against this disease. Recestdty
of this disease, which shows a close relation ofidm

infection with avian influenza virus, increases the
importance of this disease in public health poifit o

view. Collaborative efforts from all concerned gosu
i.e. researchers, poultry experts,
authorities, towards the control and eradicatiothaf

infectious disease of poultry, will be considerefd Q1)

high importance.
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