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ESCHERICHIA COLI INFECTIONS IN BROILERS:
A REVIEW. PART 1I: EPIDEMIOLOGY, PUBLIC HEALTH
& ECONOMIC IMPACT.
ABDELHAMID AHMED ELFADIL'

INTRODUCTION AR——
. The purpose Ofthllplptfump*owdumpfehtnﬂwma:of
information mardmntheepdmmlw mbhfl'u;:nh and economic
impact of £, coli infections m broilers. Epidemiology may be defined
as the study of pattems of disease that exist under field conditions

{1} Many £colt serogroups [2.3] may be implicated in different
forms of £ colt -mmumw.m
anrsacculitis and [2.3.4 5] It is imporant to provide some
information. about w mr_aﬂrmﬁmpqd

sources arc implicated in human infections A comprehensive review

of K.colt infections can ot rely solely on biologic (epidemiologic and
. public health) mnformation [1] Hence, the economic impact of £. coli
" infections in different parts of the world was included in the review
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EPIDEMOILOGY:

The prevalence of different serotypes of .cali varies from place to
plmc This might be due 1o differences associated with geographical
region, environment and management systems The accuracy and
precision of prevalence estimates of /- coi serotypes are also affected
by sampling methods, specimen tested and the charactenstics of the
diagnostic tests(s) (sensitivity and specificity) used [1]. The
following briefly describes studies which have estimated the
prevalence of E.coli serotypes among broiler chickens.

In Britain, £ coli serogroups O2 and O78 constitute 50% and 20%
of the isolates from outbreaks of colisepticemia in chickens, while
serogroups 011,01 constitued 10% and 9% respectively[2]. This is
in agreement with another study in  which Ecoli serogroups
02,078,073,01 and OI1 constituted 65%, 20%, 12 5%, 0 5% and
0.5% respectively> However, in chickens over 28 days of age,
serogrup O2 constituted 96% of the £ coli isolates [3].

Escherichia coli serogroup OT8 has been the most frequent
serogroup isolated from cellulitis lesions in Canada.  Other
serogroups such as 02.0115,021,083,0161, Ol and OI13 have
been isloated less frequently [4.5]

In India, /. coli infection ranks second after cocaidiosis as the cause
of death in poultry [6]  Although solation of serogroups
078,024,02,086,051, and 0143 has been reported from cases of
colisepticemia in chickens [7], serogroups 057, 024 and O2 are the
predominant ones[8]

The three predominant serotypes involved in colisepticemia
outbreaks in Saudi Arabia are 033 H4,045HIO and O78 H-
Serotypes such as O119:H27, O145:H25 and 0132 H- have been
involved 1o a lesser extent [9].
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Serogroups O78 and 045 have been reported as the most common
serogroups isolated from chickens in Australia [10]

In the United States, serogroups 078,02, and O35 have been
considered the predominant serogroups isolated from broiler
chickens wath colibacillosis [11,12].

Serogroups 78 K80,02 K80,0127 K57 and O140 have been
isolated from field cases of dermatitis in Germany [13]

In lsrael, colibacillosis ranks second afier chromc respiratory
disease [14]. The most common serogroups were O078(39 8%),
02(20.4%), O1(12%) and O111(4 2%). This is in agreement with a
previous study which reported that 61.9% of the strains isolated
from discased chickens and turkeys belonged to one or another of
the three serological groups O78 K80,01 K1[15].

Several studies have indicated that there are complex factors which
lead to the development of E.coli infection in chickens However,
mixed infection is thought to be characteried by severe lesions and
hgher  monality. Association between infection with
pleuropneumomnia-like organisms and infectious bronchitis virus or
Newcastle discase wvirus[16,17), adenovirus or infectious bursal
disease virus[18,19] or coronavirus [20] and /- coli infections in
chickens has been documented. Escherichia coli infection may occur
as a mixed infection with Campylobacter jejumyi [21), Emmera
tenella and Ascaridia galli [22].

Few studies have investigated the effect of nutrition on the diseases
caused by L.coli lron, ascorbic acid and corticosterone have been
experimentally documented to be protective aganst infection with
F.coli[23,24)

Stocking density has been suggested as an important nisk factor for
the development of dermatitis and cellulitis in broiler chickens
[13.25.26,27] Scraiches are another risk factor which has been
suggested of importance for the development of cellulitis[ 13,27,28].
Another factor which may contribute 10 the development of
dermatitis and cellulitis in broiler chickens is poor litter conditions
[25.26,29,30]. However, in a recent study on cellulitis, Goodhope et
al.[31] argued that new litter was used and maintained in good
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condition throughout the grow-out p-.mdu both affected and
unaffected flocks
_ Amdﬁumhhﬁpudm-lﬂs-
broler chickens has also been suggested [27] This could be due 1o
diffferent levels of feathering in different breeds It has been
documented that Ihcntﬂﬂ:cufdﬂﬂhll]lﬁmm
[33] imcreased in genetic strain crosses with slow feath
ﬁlﬁ:hﬁhﬂuw“lmmw
producers in which several mangers had mentioned that cell
more common in slow feathering  breeds [26] Another study |
reported breed difference in response 10 inoculation with infectious
bronchitis vmw&ﬂhunm:hﬂ.mﬁpﬂ Also, breed has
been reported to have an impact on uwm-ﬂ
nervousness of birds [35,36]
MHIMWMMMIMMSIHﬁIh
most important factors associsted with cellulitis included. # éoli
chick quality, high early and total morality, skin scratches.
airsaccullitis, ventilation, sex, breed and age of breeder flock [26]
More recently, risk factors such as growing rate, food composition,
~air_condition, litter condition, stocking density, futhmng. mdbody
structure have been reported [21'1!17]

PUBLIC HEALTH IMPACT:

The isolation of E.coli strains from ‘broiler chickens and from
people is well documented and a considerable overlap in’ the
distribution of  Ecoli  serogroups has been demonstrated
|38,3940,41,4243] In a study to investigate the distribution of
f.coli  strans, Linton et al [39] compared antbiotic resistant O-
serogroups of f. coli isolated from human feces with those isolate
from rectal contents of broiler chickens, 38 different O-serogroups
were found in cheikens only, 19 in people only and 46 in both
chickens and people. However, results for the isolates from people
were denived by different procedure and, therefore, a strict
quantitative comparison was not possible Moreover, in a study to
determine whether F.coli isolated from infected humans and
septicemic chickens were of common ongin, Achiman et al [40]
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found that poultry and human isolates of £ coli O2 K1 are of the
same clonal group and they could be distinguished only bv their
plasmud content  However, the difference in plasmid contem
suggests that these two groups are not overlapping

It 15 important to stress the fact that most poultry, unlike other
meat, is packed in polythene which avoids environmental and human
contamination afler factory processing The organisms deteced on
thccnrmmmnpmbﬂynf poultry or factory ongin Ina
survey of £ coli O1STHT in 896 retail ment sample. Doyle [44]
reported  the isolation of this serotype from 3 7% of ground beef’
1.5% of park, 20% of lamb, and 1 5% of poultry samples. The
isolation of £ coli  O157°H7 from poultry is supported by 2
previous experimental study in which £ coli 0157 H7 was found
capable of colonizing chicken ceca followed by prolonged fecal
shedding [45] Since no details of formal random sampling
procedures were given, it is difficult to extrapolate these results to
other meat samples In a random sample of meats from processing
plants in Ontario, Read et al [46] isolated VT-producing £ coli from
24 of 225 samples of ground beef, from 9 of 235 samples of pork.
and from none of 200 chicken samples However, Irwin et al [47]
failed 1o identfy any VT-producing strains of £. coff isolated from
fecal samples of 500 broiler chickens from SO farms in a slaughter
house survey in Ontario

There is some evidence that £ culi strains from poultry sources are
associated with human infection  Poultry meat has been incriminated
as a source of [.coli for patients in a hospital. Fecal £ coli serotypes
of  ward patients are generally similar to those present in food
including poultry meat [38].  Supporting evidence that the food
source of strains of /- coli appearing in patients feces was the finding
that five patients had apparently acquired new serotypes after eating
the contaminated food [38]
However, since the food was examined only as it was being served to
the patients, there is a possibility that the poultry meat would have
been contaminated in the kitchen Among A coli serotypes isolated
from poultry, £ cofi 0157 H7 remains the most important because of
its association with a severe disease in humans which may include
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three different syndromes hemorrhagic colitis [48,49], hemolvuc
mqﬁm[iﬂjll.ndm;hmicmu
[52]. In one outbreak of Ecoli 0157 H]nmm
colitis in & nursing home in Ontano, Canadacham, and cheese
sandwiches were epidemiologically implicated as the fikely source of
infection |$3]). None of the above mentioned foods, however. was
avalable for mmmmmm#@s
microbiologic confirmation.  In another outbreak of haemorrhagic
colitis and haemolylic uraemic syndrome associated with serotype
0157 H7, wrkey-roll sandwiches were sigmificantly associated with
the iliness  (p<0.001.RR=3.15)[54] Unfortunately, no
mwwmmwm;ﬂ

There is also evidence that avian /- coli may be transmitted to
humans by direct contact. It has been observed that /- coli isolates
from stools of poultry farm workers and from cloacal swabs from the
birds show similar resisiance patierns, indicaling that the workers
probably acquired the drug resistant organisms from the birds
However, the possibility of transfer of resistance was not discussed
This finding is supporied in the same study by an experimental
mvestigation i  which the birds were orally inoculated with a
Iaboratory - strain - of Lcoli K12J5+Lac-. the organism was
subsequently recovered from workers who handled the birds [43]

ECONOMIC IMPACT. .
Lschericha coli mﬁect:mumhrmlﬂclhohqu ; . to
be responsible for significant economic losses 1o the broi :
It would be diffficult 1o evaluate the
infections because /_culi can be a primary of secondary cause of
disecasc  However, it 15 esumated that “of all poultry
condemnations in the United States. m&pwqmmht:slﬂl
and the annual losses dmtqmluqnmmmmmadm $100
million[36]  In Canada, respiratory colibacillosis causes significant
loss n meat-type poultry.  Losses in both broiler chickens and
~turkeys occur from three weeks of age 1o market, and as carcass
condemnations [57]. . However, the total cost mtha@cr
when reduced gruwlh and low feed conversion rate are considered
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Cellulitis 1s emerging as an important cause of economic loss

as a result of condemnation of severely affected carcasses or
degradation, and from trimming of carcasses with mild lesions In
the United States. based on an average condemnation rate of 0 16%
cellulitis is esumated to cost the broiler industry about $12 million
annually. .~ The full cost, however,” 15 much greater due to
downgrading and salvage of many affected carcasses. and is
estimated to be between $18 and $20 million annually [26]
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