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Coccidiosis in poultry is of
great economic significance
to the poultry industry since

it is one of the most important
complicating factors involved in gut
problems.
It is caused by a protozoan para-
site belonging to the genus Eimeria.
Chickens can be infected by seven
different species and turkeys by
seven other species that do not
infect chickens.
The most important species for
broilers are E. tenella (blood in fae-
ces), E. acervulina (white ladder-like
lesions in first part of intestines), E.
maxima (red pin-point like lesions
in the midgut) and E. mitis (no typi-
cal lesions).
For older chickens, two more
species are important – E. necatrix
and E. brunetti.

Reproduction

Coccidia need to invade intestinal
cells in order to replicate. The next
generation of coccidia can only be set free
by causing the host cell to burst, so each
coccidian parasite that is present in a
chicken causes damage.

When only a few parasites infect a bird,
the damage will not lead to clinical disease,
but of course any destruction of a gut cell
will lead to loss of energy and proteins,

causing a higher
feed conversion
rate and an eco-
nomic loss for the
farmer.
If there is a mas-
sive infection, the
destruction of gut
cells will lead to
severe lesions, diar-
rhoea and, with cer-
tain species, even
death of the birds.
So, it is important
to note that not all
the species in poul-
try cause mortality
or severe illness, but
all species will cause
loss of performance.
After replication
within the gut cells,

and before being released within the
faeces of the chicken, these parasites
transform into special survival forms
called ‘oocysts’, which are then very
difficult to destroy with any disinfec-
tant.
The robustness of the oocysts is
the main reason why almost every
farm worldwide is infected with coc-
cidiosis.
The big problem with coccidiosis is
that it acts like an iceberg: before
the top (clinical coccidiosis: lesions,
disease and mortality) is noted, the
base under the waterline might have
ripped up the hull of the ship (sub-
clinical coccidiosis).
Subclinical coccidiosis causes loss
of performance because of impaired
intestinal function followed by
intestinal imbalances due to leaking
of plasma proteins in the gut and
remnants of poorly digested feed
available for bacterial overgrowth
(Fig. 2), possibly leading to wet lit-
ter.
This is the reason why poultry
operations worldwide always rely

on prevention by means of anticoccidial
tools in order to limit as much as possible
this ever present risk of damage.
In a recent survey from the UK, with over
800 farmers involved, farmers indicated that
coccidiosis is one of the most important
predisposing factors for wet litter.
This indicates that good coccidiosis control
should be focused on.
An important step would be to apply
improved rotation programmes, in order to
reduce as much as possible one of the main
predisposing factors.

Anticoccidial tools

At present a number of strategies are used
for the prevention and control of coccidiosis
in broilers.
Management measures focusing on good
sanitation, cleaning out contaminated litter,
and good litter condition in broiler houses
are considered of strategic value in control-
ling this parasitic disease.

Fig. 1. Important species of coccidiosis and their sites of
infection in the gut.
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Fig. 2. Impaired intestinal function. (1= Healthy mucosal layer,
2 = Coccidiosis damaging mucosal integrity, 3 = Leaking of
plasma proteins, 4 = Prolification of clostridium perfringens,
5 = Destruction of mucosa and inflammation of gut wall.
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Anticoccidial prevention, however, is usu-
ally performed by administration of anticoc-
cidial drugs, also called coccidiostats, in the
feed.

Coccidiostats

In the EU, only a limited number of coc-
cidiostats are available: lasalocid (Avatec),
salinomycin (Salinomax, Sacox), monensin
(Elancoban, Coxidin), narasin (Monteban),
diclazuril (Clinacox), robenidine (Cycostat),
maduramicin (Cygro), semduramicin (Aviax)
and decoquinate (Deccox). Maxiban is a
mixture of lower levels of nicarbazin and
narasin.
All of them are suitable to control coc-
cidiosis, as their efficacy had to be proven in
order to be registered, but of course, there
are differences. 
One has to differentiate the so called
‘chemicals’ or synthetically produced anti-
coccidials (diclazuril and robenidine and the
nicarbazin in Maxiban) from the ‘iono-
phores’. The main differences lie in the addi-
tional antibacterial activity of the ionophores
and the usually higher efficacy (‘potency’) of
the chemicals.
The very high potency of chemicals bears a
danger: since mainly resistant coccidia will
survive an in-feed chemical, selection
towards resistance is more rapid than with

ionophores. This is the reason why chemi-
cals are used for shorter periods, in so-
called ‘clean up’ programmes of maximum
three months (in a full programme) to four
and a half months (in a shuttle programme).
In this way, potent chemicals reduce the
infection pressure and help to prevent sub-
clinical losses.
Ionophores compared with chemicals have
a different mode of action resulting in a frac-
tion of coccidia escaping their action; this is
known as ‘coccidial leakage’. 
This might look like a bad feature at first
sight, but it has a real advantage with regard
to the slower development of reduced sen-
sitivity. The ionophores can be divided into
three different classes, namely the monova-
lent (salinomycin, monensin, narasin), the
monovalent glycoside (maduramicin, semdu-
ramicin) and the divalent ionophores (lasa-
locid). 
All ionophores disrupt the osmotic bal-
ance within the coccidia causing them to die
but the different classes of ionophores have
different means of achieving this.
Ionophores of different classes have a dif-
ferent selectivity for the various cations
(monovalent ionophores have the highest
selectivity for Na+ and K+; divalent
ionophores for Ba++, therefore cross-resis-
tance between ionophores of different
classes is limited. 
On the other hand, cross-resistance
between ionophores of the same class has
been proven through scientific research and
is also reported regularly from the field.
Keeping this in mind, it is possible to select
different ionophores as long as the used
ionophores do not belong to the same class
(Fig. 3).  
In this way the risk for development of
resistant coccidia on a farm where a particu-
lar ionophore has been used, can be
decreased by timely rotation to another
class of ionophore or use of a chemical
‘clean-up’.
So, with both chemicals and ionophores,
the logical and simple rule, crucial in order
to avoid resistance, is rotation from one to
another anticoccidial class before develop-
ment of resistance occurs. This will secure
the long term viability of all products. 

Vaccines

An alternative way of controlling coccidiosis
is vaccination. Currently three types of vac-
cines are available to the poultry industry,
although not all types are registered in all
countries. 
� Inactivated injectable vaccines (vaccina-
tion of parent stock with transfer of mater-
nal antibodies to the progeny) are certainly
the most contested type as in general immu-
nity for coccidiosis is considered to be cell-
mediated rather than humoral. 
� Live non-attenuated vaccines are not
available in Europe, but in USA and other
countries several non-attenuated vaccines
are available. The main problem with these

vaccines is that in field conditions they are
associated with higher incidence of dysbac-
teriosis and/or (subclinical) necrotic enteri-
tis, even when AGP’s (antibiotic growth
promoters) are applied. 
� A third category of vaccines are live
attenuated vaccines. These vaccines are sig-
nificantly more expensive than non-attenu-
ated vaccines due to the production process
inherent to the attenuation of the vaccine
strains.
Another disadvantage is that, as with the
previous type of vaccine, they are reported
to decrease performance and increase dys-
bacteriosis problems (they do instigate a
(subclinical) coccidial infection).
The main advantage though of both live
vaccines types is that, when consisting of
coccidiostat-sensitive strains, they enhance
restoration of efficacy to traditional coc-
cidiostats.
In this way, vaccination can be an integral
part of a rotation programme, although it is
more common practice to simply rest
groups of anticoccidials in order to have
restoration of efficacy. 

Metaphylactic treatment

There are also other ways of controlling
coccidiosis that are not as popular as adding
ionophores and/or chemicals to the birds’
ration. Metaphylactic treatments with
toltrazuril (Baycox) are being proposed just
before clinical problems are expected. 
In practice this procedure is not so fre-
quently used as resistance problems with
toltrazuril are being reported and producers
prefer to safeguard therapeutic molecules
(very efficacious but therefore resistance
can be developed fast) for treatment pur-
poses.
Another problem is the long withdrawal

times associated in many countries (up to 28
days), which prevents producers from
applying this strategy at the right epidemio-
logical moment in broiler chickens.
Neglecting rotation will cause an increased
infection pressure. Subclinical losses will be
higher and the risk for clinical coccidiosis will
increase. Formulating a simple answer to a
complicated problem: rotation of coc-
cidiostats is the key to maintaining your
bird’s performance, not only now but also
in the future. �
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Fig. 3. Rotation of coccidiostats is key.

MMoonnoovvaalleenntt
iioonnoopphhoorreess
Narasin

Salinomycin
Monensin

MMoonnoovvaalleenntt
ggllyyccoossiiddeess
Maduramicin
Semduramicin

DDiivvaalleenntt
iioonnoopphhoorreess
Lasalocid

AAllwwaayyss  
rroottaattee
bbeettwweeeenn
ddiiffffeerreenntt  
ccllaasssseess


