
Low Crude Protein Diets in
Poultry: Understanding the
Consequences

Conference report

The concept of feeding poultry, specifically broilers and layers, with reduced crude protein (CP) diets is
gaining traction among nutritionists. The economic implications of balancing amino acids currently dictate
dietary CP levels. At the recent EW Nutrition Poultry Academy in Jakarta, Indonesia, Dr. Steve Leeson,
Professor Emeritus at the University of Guelph, Canada, raised a crucial question: “What does ‘low CP’
really mean?” He states that it typically means a reduction of maximum 2-3% relative to current CP levels.

Low CP diets generally involve a decrease in soybean meal, compensated by higher grain content. This
change increases dietary starch and decreases dietary lipid levels. To meet nutritional needs, these diets
also include higher amounts of crystalline (synthetic) amino acids.

Dr. Leeson outlined the advantages and disadvantages of low CP diets. Positives include improved gut
health due to reduced proteolytic bacteria, less environmental pollution, lower water intake (improving
litter quality), improved sustainability indices, increased dietary net energy, and better performance during
heat stress. Negatives encompass issues like lower pellet quality, altered dietary electrolyte balance,
higher diet costs, reduced growth rate and feed efficiency, and increased abdominal fat deposition. There
are also questions about the presumed complete utilization of crystalline amino acids, which can be as
high as 25kg/MT in these diets.
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Challenges with Low CP Diets
Protein vs. Amino Acids: Diets are typically formulated based on digestible amino acid
content, though minimum CP levels remain common, to avoid reduced performance: Dr. Leeson
noted that broiler diets with less than 19% CP in starter and 15% in finisher phases, and layer
diets below 13% CP, often fail to deliver adequate performance, regardless of digestibly amino
acid supply.
Utilization of Free Amino Acids: The crystalline amino acids are immediately absorbable in
the small intestine, contrasting with protein-bound amino acids that are absorbed as di- and tri-
peptides. Amino acids absorption dynamics and endogenous loss of amino acids are affected by
(high) levels of  crystalline amino acids.
Non-Essential Amino Acids: The impact of reduced CP on animal performance might be
related to the lower levels of presumed non-essential amino acids, e.g. glycine and serine.  This
is an area for further exploration.
Energy Level Considerations: Dr. Leeson suggests maintaining specific ratios of digestible
lysine to apparent metabolizable energy in broilers at different growth stages. The heat
increment of CP is an essential factor, as it reduces net energy efficiency, possibly requiring an
adjustment in amino acid to metabolizable energy ratios as poultry diets are not based on net
energy values.
Gut Health: Lower CP levels can reduce the flow of undigested protein into the hindgut,
reducing the risk of necrotic enteritis, and the production of harmful metabolites, like biogenic
amines.
Role of Proteases: Protease use can lead to a further 2-4% reduction in dietary CP, with the
response depending on the inherent protein digestibility of the diets.
Impacts on Pellet Quality: Due to the binding properties of protein, each 1% reduction in CP
typically results in a 2% decrease in pellet durability (index).
Electrolyte Balance: Reduced CP can significantly lower dietary electrolyte balance, which has
to be considered in feed formulation. Amongst the nutrients contributing to DEB value, Sodium
and Potassium appear to be the most influential minerals to consider.

Conclusion
Dr. Leeson anticipates that low CP diets will become increasingly relevant. They have the potential to
reduce environmental pollution and dependence on soybean meal, despite current challenges in reducing
feed costs.

 

***

EW Nutrition’s Poultry Academy, featuring Dr. Leeson, took place in Jakarta and Manila in early September
2023. With nearly 50 years of industry experience, Dr. Leeson has made significant contributions to poultry
nutrition and management, evidenced by his numerous awards and over 400 published papers.

Endotoxins in 250 words
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Dr Inge Heinzl, EW Nutrition

Endotoxins are… toxic, of course. The part “endo” in their name means that they are part of the bacterial
cell, or, to specify it, they are part of the outer membrane of Gram-negative bacteria such as E. coli,
Salmonella, Shigella, Klebsiella, and Pseudomonas.

When do they occur?

Always. Endotoxins are released with the lysis of bacteria, e.g., at the end of their life cycle, due to the
effective immune defense of the host or treatments. The other possibility is bacterial growth as the
membrane gets restructured and the endotoxins (or lipopolysaccharides -LPS-) are liberated.

What is the problem?

The “normal” occurrence (animals and humans always have Gram-negative bacteria in their gut) does not
matter, because gut cells do not have receptors to recognize them as a danger in their apical side.
However, when the barrier function is compromised, they pass into the bloodstream.

The liver still detoxifies small amounts. The problem comes with higher amounts of endotoxins in the
bloodstream. Then, they provoke a strong immune reaction, feed intake drops, and nutritional resources
are shifted from growth and production to immunity. These performance drops affect the profitability of
the farmer.

What can be done?

Use broad-spectrum toxin binders that

contain clay minerals showing high affinity and selectivity against endotoxins
contain yeast cell walls, which, in addition to their binding capacity, support the
immune response through macrophage activation and are involved in modulating
microflora and bacterial load from the intestine
provide adequate liver protection.



Housing and management
strategies to mitigate heat stress
in layers

Dr Daniel Valbuena, Global Manager of Technical Services, Hy-Line International – Conference Report

Heat stress is one of the major environmental stressors in the poultry industry, especially in regions with
high temperatures and high humidity. In EW Nutrition’s Poultry Academy in September, the topic was
approached in a comprehensive and practical presentation.

A layer’s normal body temperature is about 40° C. Hens are comfortable with an ambient temperature 18°
C to 24° C. When that temperature gets above 32° C, the more serious consequences of heat stress occur.

To mitigate the negative effects of heat stress on bird welfare, production, and profitability, essential best
practices include those listed below.

Ventilation
Airflow at the birds’ level is key to removing bird heat. Naturally-ventilated barns are particularly at risk of
heat stress. Increase the movement of air in open houses with stir fans. Ensure a minimum velocity of
1.8–2 meters/second in the bird areas.
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Clean and ensure function of fan louvers. Fan belts should be tightened or changed to avoid slipping or
breaking during periods of high temperature. Poorly maintained fans will operate at 50% reduced
efficiency.

Air inlets must be adequate to supply the airflow needed to ventilate the house during warm weather.
Inadequate inlet space will throttle down the fans and decrease airflow. Inlets should be kept clean and
free of anything that might restrict the flow of incoming air. Use baffle boards to direct incoming air onto
the birds. Thermostats should be checked for accuracy. An auxiliary power system must be in place in case
of a power outage during hot weather.

In addition to running fans throughout the day when it’s hot, fans should run overnight and early morning
to bring in cooler air. Air inlets should be adjusted to achieve uniform airflow throughout the building.

In houses equipped with evaporative cooling systems, the pads should be cleaned or replaced when they
become clogged. Water flow over the pads should be uniform with no dry areas. Air will flow preferentially
through dry areas since there is less resistance. Clean spider webs and dust from window screens
frequently to improve ventilation inside the house.

Fans increase air velocity within the house and create a cooling effect.

Foggers
Fogging or misting is effective at low humidity (<60% relative humidity). Excess moisture in the air from
using foggers or misters at high humidity can worsen heat stress conditions.

Foggers or misters need to be checked routinely and should run about 2 minutes out of every 10 if the
humidity is low, however, run times can be adjusted based on house temperature and humidity. Fogging
the inlet air in negative pressure ventilation systems has a good cooling effect.

Fogging systems should have water filters (to keep nozzles from clogging) and have a positive shutoff to
prevent dripping causing wet litter.
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Foggers should mist, not irrigate, and not operate if the humidity exceeds 60%.

Roof design and cooling
Insulated roofs (R28 is recommended) reduce the radiation and conduction of solar heat through the roof
to the interior of the house. Reflective roofing materials or light-coloured materials are recommended.

Ensure to provide ridge vents at roof level to allow hot air to exit so that fresh air may enter the house
through side openings. The roof should have an overhang (minimum 60 cm) to reduce direct and indirect
sunlight getting into the house.

Thatching can provide cost-effective insulation, but may need to be replaced every few years, and is
difficult to clean, and may harbor vermin.
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Use of shade netting (left) or thatching material such as palm fronds, paddy straw, corn stalks, sugarcane
tops (right) to reduce solar heating of the roof.

Using roof sprinklers during times of extremely high temperature can remove heat from the roof and cool
the inside of the house.

Curtains
Adjustable, porous side-wall curtains can be used control the flow of air into the house, and protect birds
from direct, hot winds. Water dripping onto side curtains can reduce the house temperature.

Porous window shades block direct sunlight from entering the house but allow air to pass through.

Bird handling
Management practices that require bird handling, such as beak trimming, transfer, and vaccinations,
should be done in the early morning hours, or in the evening, when it’s not so hot. Heat-stressed birds
have decreased immune function and may not respond as well to vaccination. Alternatively, if birds are
panting, they may breathe in too much of a spray vaccine or ingest too much of a water-administered
vaccine. In both situations, birds may exhibit signs of the disease that the vaccines are intended to
prevent.
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Stocking density
It’s critical not to overstock cages. If stocking density is high, the radiant heat between the birds
accumulates and the temperature increases. Birds need to be able to spread their wings to increase
airflow around their bodies. Caged birds are more susceptible to heat stress because they are unable to
seek a cooler place and there is less opportunity for conductive heat loss in cages. The temperature within
a cage can be much higher than the measured air temperature in the walkway. Increased air velocity
within the cages increases the convective heat loss and removes trapped air between birds.

Manure management
Manure allowed to accumulate reduces ventilation in cages. Remove manure from the house before the
hot season, if practical. Heat produced during the decomposition of manure contributes to the heat load in
the house. The presence of large amounts of manure in shallow pit houses or under cage batteries restricts
the movement of air.

Be prepared and anticipate
The key to minimizing the effects of heat stress is to be prepared and anticipate periods of high
environmental temperatures, and implementing appropriate management measures prior to the
rise in temperatures. Implement cooling systems, such as evaporative cooling pads, misting
systems, or fans. Provide natural or artificial shading within the layer house to reduce direct
sunlight exposure. Shade structures, curtains, or baffles can help protect the hens from
excessive heat.
Farm personnel should be trained to recognize and respond to heat stress promptly. You should
also have an emergency plan in place for extreme heat events.

Feed and water management
strategies to mitigate heat stress
in layers
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Dr Daniel Valbuena, Global Manager of Technical Services, Hy-Line International – Conference Report

Feed and water management strategies are essential to help mitigate the negative effects of heat stress
on bird welfare, production, and profitability. In EW Nutrition’s Poultry Academy in September, the topic
was approached in a comprehensive and practical presentation.

Feed management
Feed consumption of the flock should be closely monitored during hot weather. It is important to rebalance
the diet for critical nutrients, particularly amino acids, calcium, sodium and phosphorous according to the
birds’ productivity demand (i.e., stage of production) and the observed feed intake. Insufficient amino acid
intake is the primary reason for productivity loss during hot weather. Several strategies may be employed
to help to manage elevated temperatures and maintain higher levels of feed intake:

Withdrawing feed from birds 6 hours before peak hot temperatures in the afternoon can lower
the risk of heat stress. Encourage as much consumption as possible in the early morning or
evening. Using lighting for midnight feeding encourages feed intake.
One third of the daily feed ration should be given in the morning and two thirds in the late
afternoon. An additional advantage is the availability of calcium in the digestive system during
shell formation at night and in the early hours of the morning. This will improve shell quality and
reduce the birds from depleting bone calcium.
Normally a maximum 1 hour for feeder clean-out time is recommended, but this can be
extended to 3 hours when the temperature exceeds 36°C.
Consider adding a 1-2-hour midnight feeding.
Alter feed particle size, either by increasing it or by feeding a crumble diet. With crumble diets in
laying flocks, a supplementary source or presentation of large particle limestone is
recommended.
Formulate diets using highly digestible materials, particularly protein sources. Metabolism of
excess protein is particularly heat-loading on the bird. Formulate to digestible amino acid targets
and do not apply a high crude protein minimum in the formula. Synthetic amino acids can
reduce crude protein in the diet without limiting amino acid levels.
Increasing the proportion of energy contribution from highly digestible lipid, rather than starches
or proteins, will reduce the body heat production resulting from digestion. This is known as heat



increment and is lowest with the digestion of dietary fat.
The bird’s metabolizable energy requirement decreases as ambient temperature increases to
above 21°C, resulting from a reduction of energy requirements for maintenance. The energy
requirement will decrease with the rise of temperature up to 27°C, above which it will start to
increase again since the bird needs additional energy for panting to reduce body heat.

Management schedule during times of heat stress

Water management
During periods of high environmental temperature, birds have a high demand for drinking water. The
water-to-feed consumption ratio is normally 2:1 at 21°C but increases to 8:1 at 38°C. Adequate drinking
water must be available to heat-stressed flocks. Ensure that drinkers have sufficient water flow (>70
mL/minute/nipple drinker). If water flow is less the lines need to be checked for flow restriction. If there’s a
build-up of iron and other minerals, it needs to be removed. Don’t forget to routinely check water filters
and replace them as needed.

It’s easy to overlook a non-functioning drinker here and there; drinkers must be systematically checked to
make sure they’re all working. For floor-reared flocks, providing additional drinkers can help accommodate
the increased water consumption.

During hot weather, you need to ensure your water system can accommodate the bird’s increased water
consumption, and the additional water demands for foggers, evaporative cooling systems and roof
sprinklers. The availability of drinking water to a heat-stressed flock should never be compromised.

Cool water temperatures (<25oC) will encourage the birds to drink and reduces the birds’ core
temperature. Flush water lines and waterers routinely to keep the water fresh and cool, increasing water
consumption, and sustaining egg production. If available, ice can also be added to header tanks. When
mechanical cooling systems fail, water flushing can serve as an emergency measure during heat stress.
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Drinking water from overhead water tanks can become hot if exposed to direct sunlight. These water tanks
should be a light color, insulated and covered to avoid direct sunlight. Water tanks are ideally placed inside
the house or underground. Water pipes in the house should not be installed close to the roof to avoid heat
from the roof warming up the water in the pipes.

Having the water tank inside the
house (above) or light-colored and
covered to avoid direct sunlight
(below) keeps the water cooler
Use vitamin (A, D, E and B complex) and electrolyte supplements in the drinking water to replenish the
loss of sodium, chloride, potassium, and bicarbonate in the urine. Electrolyte supplements are best used in
anticipation of a heat stress period and can be added to drinking water for up to 3 days.
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Coping with evolutions in the
performance and nutritional
requirements of layers

Dr. Vitor Arantes, Global Technical Services Manager and Global Nutritionist, Hy-Line International
– Conference Report

The layer industry has gone through significant changes during the past decades and has a remarkable
capacity to cope with new challenges. Dr Vitor Arantes, Global Technical Services Manager and Global
Nutritionist, Hy-Line International, noted that increased egg production, improved feed efficiency, and
adaptation of egg quality and bird welfare to consumer preferences have contributed significantly to the
success of the egg industry. However, continuous improvement in egg production per hen housed is the
most important selection criteria in layer breeding.

Egg producers needs include:

More saleable eggs,
Eggshell quality,
Easier behaviour
Housing systems
Egg size specifics
Sanitary / environmental challenges
Profits through productivity
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Primary breeders can deliver these producer needs through:

Having the correct product for each country
Constant follow up
Local presence, trust relationship
Accurate data collection
Critical data analysis
Understand the company’s goals
Customized technical services according to each customer needs

How has genetics changed?
Examples of genetic progress in layers from 1984 to 2022 cited by Dr Arantes include:

Higher persistency (+30 weeks >90%)
Higher egg mass (+5.5 kg/hen housed)
Smaller hen (-21% mature body weight)

Dr Arantes states the record clutch size, defined as the unstopped length of individual egg production on a
daily basis, was an amazing 474 days for a White Plymouth Rock hen. This genetic progress necessitates
adjustments in nutrition and management.

As shown below, growth and organ development occur at various ages. “There is no margin for mistakes –
a lack of growth during a stage could have a detrimental impact on pullet quality and subsequent
production,” stressed Dr Arantes.

Multi-phasic growth and development
during rearing and start of lay

System Age
(weeks) Consequence

Gastrointestinal 0-6 Shorter intestinal tract/reduced nutrient absorption
Immune 0-6 Flocks more susceptible to disease challenges
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Skeleton 6-12 Shorter frames/less calcium reserves
Muscle 6-12 Impact in persistency of production

Fat >12 Excess can lead to fatty liver, prone to prolapse and mortality

 0-6 weeks of age
Most of the development of the organs of the digestive tract and the immune system occurs during the
first 6 weeks of age. Problems that occur during this period can have negative effects on the function of
these systems. Birds stressed during this period may have lifelong difficulties in digesting and absorbing
feed nutrients. Immunosuppression may also result from problems during this period, leaving the bird
more susceptible to diseases and less responsive to vaccinations.

6-12 weeks of age
Most of the adult structural components – muscles, bones and feathers are obtained during the period of
rapid growth that occurs at 6-12 weeks of age. Growth deficiencies during this period will prevent the bird
from obtaining sufficient bone and muscle reserves, which are necessary to sustain a high level of egg
production and to maintain good eggshell quality. About 95% of the skeleton is developed at the end of
the bird’s 13 weeks of life. At this time, the plates of the long bones become calcified and further growth in
bone size cannot occur.

12-18 weeks of age
During this period, the growth rate slows, and the reproductive tract matures and prepares for egg
production. Muscle development continues and the proliferation of fat cells takes place. Excessive weight
gain during this period can result in an excessive amount of abdominal fat. Low body weight and stressful
events at this time can delay the start of egg production. From 7-10 days before oviposition of the first
egg, the medullary bone that is located within the cavities of the long bones can be increased by feeding
the bird a pre-laying ration with higher levels of calcium than the development stage.

Bodyweight is a key factor for flock management as this will influence future performance of birds.
Consequently, bodyweight should be controlled during the whole life of the layer flocks. Management, in
particular nutrition and lighting programs, can help to control bodyweight so birds can achieve their
genetic potential.

Uniformity
Uniformity is the most important KPI in our business. However, with the trend towards larger flocks,
maintaining uniformity is becoming more challenging. With larger flocks, it is difficult to source one unique
flock which thus usually comprises multiple breeding flocks of different ages. Inevitably, uniformity will be
poor, hence the need for tools to address unexpected issues. Lack of uniformity becomes a self-
perpetuating cycle – dominant versus dominated.

Many egg producers use average body weights compared to the breeder recommendations as a guide to
flock status. However, knowing if you have good body weight uniformity is another valuable management
tool. In any flock some birds are lighter or heavier than the average body weight. Poor uniformity makes
management decisions, such as lighting, feed amounts or diet phase more difficult.

Ideally, the body weight coefficient of variation (CV) should be +/-10% of the mean, increasing the
likelihood that your management decision will be appropriate for most of the flock. Inappropriate diet
changes, bird handling, vaccination and transfer can reduce uniformity. Flocks should be at 90% uniformity
at the time of transfer to the laying facility. Body weight at point of lay significantly affected egg
production and eggshell quality.

Grading into 2 or 3 sub-populations of different average bodyweights may be necessary so that each group



can be managed in a way that will achieve good whole flock uniformity at the point of lay. The best
predictor of future laying performance is the pullet’s body weight and body type at the point of lay.

Vision egg
Vision Egg is a custom diagnostic tool used to analyze data and emphasize flock performance to achieve
the highest genetic potential from Hy-Line layers with recommendations connected to customer
profitability. This growing, robust database includes data from over 1 billion hens strengthens our flock
performance diagnostic tool for improved profitability for Hy-Line customers.

Hy-Line customers can take advantage of this opportunity by sending flock data to their regional business
manager or technical service specialist. The information shared with Hy-Line is kept completely
confidential.

Summary
The challenge is not egg numbers, stated Dr. Arantes, but saleable eggs. Correct body weight and high
uniformity of the flock at point of lay will result in good performance over the laying period, with high peak
production and good persistency of production and the production of good quality eggs. Management is
the key factor to regulation of body weight during rearing and at point of lay.

How to mitigate formulation costs
when ingredient prices are high
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Conference Report

The price of corn and soybeans dictates the price of all other ingredients, including to some extent amino
acids, stated Dr Steve Leeson Professor Emeritus, University of Guelph, Canada at the recent EW Nutrition
Poultry Academy in Jakarta, Indonesia.

The big question is, when times get tough, can we reduce safety margins and still get good performance?,
asked Dr Leeson. “When we formulate diets, we build in some insurance. But so do the breeding
companies in their recommendations.  For sure, reducing safety margins takes us out of our comfort
zones, but we need to be nutritionists, not mathematicians,” he stressed.

Protein and energy are now expensive. As a result of this economic pressure, there is a focus on strategies
to reduce feed costs and improving the production efficiency and profitability of poultry enterprises. Feed
cost/kg body weight gain is not always at the lowest feed:gain.

To help achieve these targets, Dr Leeson discussed feeding and management strategies that take into
account the cost mitigation requirement.

Optimize current digestibility/efficiency
With high feed prices, it is especially important to review the use of feed additives that optimize nutrient
release and improve ‘digestibility’. The most obvious class of such additives are the various exogenous
enzymes that improve the availability of phosphorus, energy, and amino acids. In most instances, these
different classes of enzymes are additive in terms of nutrient release, since they have different target
substrates or modes of action. All too often, the position is taken that “I take energy uplift from my
amylase, so I can’t expect energy release from phytase or protease”.

The energy release from phytase is invariably net energy related to removal of the phytate molecule,
which in effect is an ‘antigen’ and takes energy to counter its negative effects. The energy release from an
amylase, however, is obviously related simply to the improved digestibility of carbohydrate complexes.
Similarly, a protease enzyme will always provide energy, since all protein/amino acids are eventually used
for energy during protein turnover, hence our use of the often forgotten ‘n’ in AMEn. We also have the
choice of enzyme concentration, especially for phytase, which in the current economic solution is likely to
be close to 2 – 2.5 doses, assuming a single dose is around 500-600 FTUs. The economics of super-dosing
or mega-dosing is greatly impacted by the cost of the enzyme.

The response of phytase varies with individual amino acids, and with ingredients, with greater responses
with ingredients of lower inherent digestibility. Generally, Dr Leeson suggests that a protease will capture
20% of indigestible amino acids. For example:

70% digestibility = +6% uplift
90% digestibility = +2% uplift

Relax ingredient constraint maximums
Probably the greatest current cost savings can be made from relaxing the maximum levels on ingredients.
While corn and soybean meal levels are usually without restriction, we often impose limits on the upper
levels of ‘alternative’ ingredients such as distillers grains, rice by-products and rapeseed/canola meals, etc.
When the upper levels are reached in the formula, this suggests cost savings from using higher levels.
Current restraints are based on past knowledge of perhaps variable nutrient composition and so the
decision to use more of any ingredient must be based on past knowledge of on-going quality control
assays. Although we can achieve considerable detail today in such QC assays, monitoring for (consistency
of) crude fiber, crude protein, fat, and moisture alone, provide a sound basis for decisions on whether to
use more of an individual ingredient.
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Source alternate ingredients
Another option is to consider ‘new’ alternative ingredients. In reality, however, there are no new
ingredients as such, since all monogastric nutritionists around the world have only around 19 ingredients
available in sufficient quantities to sustain large-scale modern feed mills. There are certainly smaller
quantities of specialised local by-products that can be used to advantage, yet these are becoming scarce.
Therefore, an ingredient is only novel to you, since inevitably the same ingredient has been used for many
years in other regions. As such, there is a wealth of information available on the nutritive value of these
‘new’ ingredients that can be simply transposed to our formulation matrices.

The bird is very adaptable to new ingredients, in fact it is more responsive to nutrients. Unless there are
toxins, antinutritional factors, or other negative factors, it doesn’t matter to the bird. Knowing the
ingredient composition is the critical feature regarding the success or failure with new ingredients.

Reduce nutrient density
Both layers and meat birds still eat quite precisely to their energy requirements. They are amazingly
adaptable to a vast range of nutrient densities, assuming that they can eat enough feed as the lower
levels of feed energy are approached. Success in using lower levels of nutrient density is invariably
negatively impacted by factors such as high stocking density and a high environmental temperature.
Conversely, reducing diet energy usually has the hidden advantage of improved pellet quality.

The key to successful use of lower energy diets lies in prediction of change in feed intake and
corresponding adjustment to all other nutrients in the diet.

Flexible cost of Dietary electrolyte
balance (DEB)
When first introduced in the 1970s, maintaining DEB around 250MEq was seen to optimize broiler
performance, especially leg condition. There is now less emphasis on this, perhaps because of genetic
selection for skeletal integrity. DEB, however, may be important during heat stress to stimulate water
intake and control manure moisture. Formulating to fixed DEB levels always adds costs. Instead, Dr Leeson
suggested to focus on sodium and chloride at a ratio of 1:1.3.

Optimize feed texture (pelleting)
The first consideration is to make a good quality pellet, then worry about pellet size, noted Dr Leeson. He
also added he was “a big fan of sunflower meal – it’s great for pellet quality.”

When given a choice in particle sizes, birds invariably show a preference for the largest particles. This
situation becomes obvious when ‘fines’ accumulate in the feeder pans over time. As shown below, as
pellet size increases, so does the bird’s need to consume fewer pellets. As a result, they need to spend
less time at the feeder. Naturally, this idealised pellet size must be balanced against the willingness of mill
managers to accommodate the necessary changes in pellet die size. Matching pellet size to bird age
becomes critical as stocking density increases.

Impact of pellet size on pellet number consumed by a 30-day-old broiler

Pellet size (diameter) 4 mm length 6 mm length
3 mm 580 390
4 mm 330 220



5 mm 210 140
In the end, cost mitigation should not require complex mathematics. Nutritionists should be able to play
with several types of improvements without affecting health and performance.

 

***

EW Nutrition’s Poultry Academy took place in Jakarta and Manila in early September 2023. Dr. Steve
Leeson, an expert in Poultry Nutrition & Production with nearly 50 years’ experience in the industry, was
the distinguished keynote speaker.

Dr. Leeson had his Ph.D. in Poultry Nutrition in 1974 from the University of Nottingham. Over a span of 38
years, he was a Professor in the Department of Animal &Poultry Science at the University of Guelph,
Canada. Since 2014, he has been Professor Emeritus at the same University. As an eminent author, he has
more than 400 papers in refereed journals and 6 books on various aspects of Poultry Nutrition &
Management. He also won the American Feed Manufacturer’s Association Nutrition Research Award
(1981), the Canadian Society of Animal Science Fellowship Award (2001), and Novus Lifetime Achievement
Award in Poultry Nutrition (2011).

Metabolic disorders and muscle
defects
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Conference Report

At the recent EW Nutrition Poultry Academy in Jakarta Indonesia, Dr Steve Leeson, Professor Emeritus,
University of Guelph, Canada, defined metabolic disorders as: non-infectious, occurring with adequate
diets in ‘normal’ conditions, and mostly species-specific. Their incidence is negatively correlated to
productivity. Although they often have a major genetic component, genetic selection to manage the
problem is often a last resort, as there is usually a negative correlation with productivity.

Ascites
First reported in the 1970s, ascites or ‘water belly’ is probably the number one metabolic issue today. It is
the accumulation of fluid in the abdomen, which is caused by a cascade of events related to the need to
supply high levels of oxygen to the tissues. The condition was initially most prevalent in fast-growing male
broilers maintained at high altitude and where there is a degree of cold stress, but nowadays the problem
can occur at any altitude. In extreme situations up to 8% mortality is seen, although 1-3% mortality is
currently more common. The disorder is now re-emerging with faster growth rates, as growth rate is easily
the main contributing factor.

Options to limit ascites include:

Limit growth rate
Feed texture (mash vs. pellets)
Never let the temperature get below 15oC for any age of bird
Brooding ventilation – economics of air flow vs. temperature
Minimize environmental contaminants, such as dust
Lighting programs (4-6 hours of darkness)

https://ew-nutrition.com/us/


Sudden death syndrome (SDS)
SDS almost always affects males birds close to market weight. It frequently afflicts 1-5% of the flock and
from 21-35 days it will usually be the major cause of death. Afflicted birds appear healthy, are well fleshed
and invariably have feed in their digestive tract. Death occurs within 1-2 minutes, the birds most
frequently being found dead on their backs. There are few changes in gross pathology. The heart may
contain blood clots, that are likely post-mortem in origin, and the ventricles are usually empty. Diagnosis is
usually by exclusion of other diseases. The lungs are often oedematous, although this usually occurs when
birds spend time on their backs and fluid drains to the lung region by gravity. There are no specific
changes in the tissue or blood profile that can be used for diagnosis. The condition is precipitated by fast
growth rate, and so conversely it can be prevented by varying degrees of nutrient restriction.

Spiking mortality syndrome (SMS)
SMS is characterized by severe unexplained hypoglycemia, and always occurs from 18-21 days of age.
There are few post-mortem observations, so it is often misdiagnosed. Mortality can be 2-3%. Males are
more susceptible than females, probably because they are growing faster. Birds fed all-vegetable diets
may be more prone to SMS.  Supplementing an all-vegetable diet with milk-powder (which is high in
serine), casein or serine is recommended and results in increased blood glucose.

Skeletal integrity
This disorder is not due to increased bodyweight of broilers, as the broiler is capable of supporting weight
that far exceeds its own body weight. Instead, it’s due to shifting the bird’s center of gravity forward as
breast muscle yields have increased, moving the legs further apart which puts torsional pressure on the
head of the femur. Not only does it cause on-farm problems, but also complications with mechanical
processing.

Imbalanced nutrient supply, such as excess of chloride, or infection with bacteria, viruses, and particularly
mycoplasmas are involved.

Tibial dyschondroplasia (TD)
TD is due to abnormal cartilage development. Failure of normal vascularization limits mineralization. TD is
characterized by enlargement of the hock, twisted metatarsi, and slipped tendons. A low electrolyte
balance (<200MEq), high chloride (>0.3%), or low Ca:P or high P:Ca can precipitate TD. Adding
manganese and choline to the diet will largely eliminate it.

Perosis
Now often termed Chondrodystrophy, it has manganese or choline deficiency as the classical cause, but it
can also be seen with other B-vitamin deficiencies. As with TD, it can be aggravated by some grain
fumigants.

Kinky back
Also known as Spondylolisthesis, it is not really a metabolic disorder, as Enterococcus infection is the most
common cause. Chickens with kinky back syndrome are often seen sitting on their tail, extending their feet
outward or letting them fall over to one side of their body. Once the condition stops birds from being able
to walk, they are unable to reach food or water on their own and are at risk of dying from starvation. There
is no treatment for kinky back.



Gizzard erosion and proventriculus
Although gizzard lesions are very common, Dr Leeson suspects their importance is overemphasized.
Gizzard condition is seen in both layer and broiler chickens, but the incidence is more in broilers.

Access to grit and inclusion of at least 20% cereal particles larger than 1 mm in size in the diet will have a
positive effect on the development and functioning of the gizzard and it will also reduce the frequency and
severity of gizzard lesions in poultry. Ingestion of non-soluble fibers has been shown to exert strong effects
on the structure and function of the gizzard. Inclusion of at least 3% coarse fibers in the feed increased the
relative weight of the gizzard and reduced the pH of the gizzard contents suggesting a preventive effect of
fiber.

Proventriculus appears as a very large organ and is often associated with gizzard erosion. When the
proventriculus glands are affected, there is a lower secretion of hydrochloric acid and enzymes and
therefore more undigested feed arrives to the intestine, where it can act as a substrate of pathogens and
start digestive infections.

Breast muscle defects
Breast muscle defects are not problematic for the bird, efficiency/economics of growth, or a food safety
issue. The main issue is seen at primary or secondary processing, and consumer acceptance. Due to the
fast muscle growth and the enlarged muscle cells, the space between muscle fibers is reduced. This
restricts the blood supply to the muscles, which can no longer reach the desired oxygen levels.

White-striping
White striping is a quality factor in chicken breast meat caused by deposits of fat in the muscle during the
bird’s growth and development. It is like marbling in red meat. Dr Leeson joked that it be promoted as
marbled chicken – like Wagyu beef. Because hypoxia is associated with white striping, it was thought that
arginine supplementation could help with vasodilation, thus supplying the muscles with better oxygen
resources.

Wooden breast (WB)
WB is an emerging quality defect. Macroscopically, it is characterized by palpably hard, pale ridge-like
bulges at the caudal end, along with clear viscous fluid, small hemorrhages, and white striping, that may
occur separately or together. The main cause is the high growth rate and high breast meat yield. There is
no nutritional or management solution.

Wooden breast is common in male broilers >2.5 kg bodyweight, and the incidence tends to increase with
the size of the breast fillet. As the incidence of wooden breast increases, the incidence of white striping
tends to decrease. Due to the visual defects and hard and chewy texture, consumers have a low
acceptance of WB fillets, and they are usually downgraded to use for ground products.

Reducing oxidative stress and supplying more oxygen to the cells, enabling the muscle cells to grow very
fast without meat loss will reduce the incidence of WB.

 

***

EW Nutrition’s Poultry Academy took place in Jakarta and Manila in early September 2023. Dr. Steve
Leeson, an expert in Poultry Nutrition & Production with nearly 50 years’ experience in the industry, was
the distinguished keynote speaker.

Dr. Leeson had his Ph.D. in Poultry Nutrition in 1974 from the University of Nottingham. Over a span of 38
years, he was a Professor in the Department of Animal &Poultry Science at the University of Guelph,
Canada. Since 2014, he has been Professor Emeritus at the same University. As an eminent author, he has
more than 400 papers in refereed journals and 6 books on various aspects of Poultry Nutrition &
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Management. He also won the American Feed Manufacturer’s Association Nutrition Research Award
(1981), the Canadian Society of Animal Science Fellowship Award (2001), and Novus Lifetime Achievement
Award in Poultry Nutrition (2011).

Respiratory health in poultry: no
action is no solution

by Inge Heinzl and Ruturaj Patil, EW Nutrition

Broilers face high respiratory disease risks. In winter, they often come from lower temperatures;
throughout the year, they come from improper ventilation and proximity to manure or infected birds. The
confined spaces and lack of proper airflow create an environment conducive to harmful airborne particles
and pathogens, significantly compromising birds’ respiratory health. In the possible presence of viruses
such as ILT (Infectious Laryngotracheitis Virus), IBV (Infectious Bronchitis Virus), AIV (Avian Influenza Virus,
NDV (Newcastle Disease Virus), bacteria like Mycoplasma gallisepticum, E. coli, or Chlamydia, respiratory
issues are inevitable. 

https://ew-nutrition.com/us/respiratory-health-poultry/
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High efficiency takes its toll 
A bird, generally a flying species, has a complex respiratory system. Instead of the diaphragm cooperating
with the lung, nine additional air sacs do the job of sucking in and blowing out of the air like bellows. They
increase the air volume passing through the lungs, where oxygen absorption occurs. The air sacs are
situated in different parts of the birds and connected to hollow (pneumatic) bones.  

The co-action of the air sacs and the lung results in a high efficiency of the bird’s respiratory system: birds
can extract about 160% more oxygen from the air than mammals. However, the extended parts of the
respiratory system also offer a high contact surface for pathogens. To protect themselves, the respiratory
system is equipped with  

– cilia in the trachea to propel entrapped particles for disposal
– mucus produced by goblet cells in the trachea and cooperating with the cilia
– immune cells in the lung, scavenging inhaled particles and bacteria that enter the lower respiratory tract 

Additional support is recommended 
To additionally support your birds against respiratory issues, stress should be kept low, and immunity to
diseases should be high. If possible, decrease the stocking density. Effective litter management can help
keep litter particle inhalation low. These particles irritate the respiratory system and reduce immune
resistance. They often carry pathogens and possibly induce respiratory issues through several toxic
mechanisms. 

Another possibility is using phytogenic substances alone or combined with vaccines. Eucalyptus oil exerts
antimicrobial, anti-inflammatory, mucolytic, and bronchodilator effects in the case of respiratory disease.
Thyme has expectorant, mucolytic, antitussive, and antispasmodic characteristics, and mint, with its
antihistamine and cooling effect, acts as a decongestant. Grippozon is such an example, based on fast-
acting, concentrated phytomolecules supporting animals against respiratory challenges. 

A trial with 20,000 birds showed fewer gurgling sounds and reduced post-vaccination
reaction than the untreated group.

Regardless of the solution chosen, especially with the cold season coming and high stocking density a
given in many parts of the world, by far the worst action is no action at all.

https://ew-nutrition.com/us/animal-nutrition/products/grippozon/
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Feeding layers for longer laying
cycles and optimized production

Conference report 
At the recent EW Nutrition Poultry Academy in Jakarta Indonesia, Dr Steve Leeson, Professor Emeritus,
University of Guelph, Canada, commented that “genetic progress in layer breeding has been substantial in
recent decades. Since 1995, the yearly change has included +1 egg, -0.01 feed/dozen eggs, -10g final
bodyweight, 0.02% mortality, and +1 week at >90% egg production. This improved persistency of
commercial laying hens enables egg producers to keep flocks longer in production, provided egg shell
quality can be maintained.”

He noted that “the increase in hen-housed egg production is mainly due to longer clutch length and
improved uniformity of layer flocks. No doubt, there is a trend in cage layers to longer production cycles. A
popular commercial goal is 500 eggs in one cycle with no moult, although this has already been surpassed
in many flocks. The modern layer is capable of laying 150 eggs per clutch.”

Dr Leeson, however, stressed that “genetic progress and longer laying cycles have consequences. Long
laying cycle programmes start during pullet rearing – you can’t make decisions at 72 weeks of age.
Instead, you must start with your end goals, such as persistency, egg size and shell quality, in mind. You
can then develop a life-cycle approach to feeding, lighting, nutrition, and general management.” Important
issues to manage include:

https://ew-nutrition.com/us/feeding-layers-longer-cycles-optimized-production/
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Body weight control – early and late
Mature body weight dictates subsequent egg size. In the past, the common goal was being at, or above,
management guide weight recommendations. For extended lay, a larger body weight results in too large
an egg past 70 weeks of age, and so it is more difficult to maintain egg shell quality. Now the goal is to
grow a slightly smaller pullet, and emphasis changes to achieving adequate early egg size from this
smaller bird. This makes pre-lay nutrition for these slightly smaller pullets even more important.

The scheduling of rearing diets is more important than diet formulation. Dr Leeson’s guidelines are:

Starter diet – 19-20% CP, 2,850-2,900 kcal ME/kg from day old to target pullet body weight
Grower diet – 17-18% CP, 2,800-2,900 kcal ME/kg from target body weight to mature body size
Pre-lay diet (or layer diet?) – 16-18% CP, 2,800-2,900 ME/kg, mature body size to first egg

All nutrients are important, but energy is usually limiting for egg number, whereas protein/amino acids
influence egg size (and feathering).

There is now even more emphasis on pullet growing to ensure adequate fat reserves through peak
production, so birds are in a positive energy balance. The establishment of an energy reserve occurs
during the rearing phase and has a significant effect on the bird’s body composition at point of lay.

Egg size control – early and late
The obvious solution to manage body weight (and egg size) is to light-stimulate a smaller pullet, or at least
to not light-stimulate a heavy pullet. This achieves a balance between accepting reduced early egg size,
versus limiting an increase in egg size late in the production cycle.

Egg size can be increased in smaller early-lay pullets by:

Reducing environmental temperature, if possible, to stimulate feed intake
Midnight feeding 19-29 weeks
Adequate amino acid nutrition intake, tailored to feed intake, especially methionine
Increased number of feedings/day and increased feed particle size (pellets)

Shell strength is negatively correlated with egg size. To temper egg size late in the cycle, Dr Leeson
recommended:

Body weight control
Controlled day length: longer day length = increased feed intake, 14 hours maximum day length
in controlled-environment houses
Warmer temperature – 26oC is ideal
Reduce number of feedings and particle size
Temper amino acid nutrition (with caution). Low crude protein/high amino acid diets limit the
increase in egg size.

Midnight feeding provides about 1-hour extra light per day and therefore stimulating feed consumption in
the middle of the dark period. Having access to feed during this period improves eggshell quality via the
supply of calcium during the time when shell calcification takes place. The extra light period is perceived
by the bird to be part of the night. The dark period after the light period must be longer than the initial
dark period, as the bird perceives the start of the day is the end of the longest period of darkness.
Removing midnight feeding should be done gradually – 15 minutes per week, advised Dr Leeson.

Preventing calcium depletion
Also known as cage layer fatigue, calcium depletion is becoming more common in all strains due to high
sustained egg output. Calcium deficiency in the feed leads to loss of medullary or long bone (a reservoir of



about 4g of calcium) and increased bone fragility. It is commonly seen at 35-40 weeks of age, with a 1-2%
occurrence. If the incidence is more than 2%, seek advice for your pre-lay nutrition.

The development of the medullary bones takes about 10 days and requires additional calcium. Pre-lay
rations support a smooth transition from developer feed to layer feed, with 2-2.5% calcium, while the other
nutrients are similar to a layer feed. Pre-lay rations help the birds to adapt to the high calcium content of
layer feed and to maintain sufficient daily feed intake.

To prevent calcium depletion, Dr Leeson suggested:

Optimise pre-lay calcium (Ca) and phosphorous (P) nutrition
Intake of 1.5g Ca, 350-450mg available P/day for at least 7 days prior to first egg
During early lay, ensure 3.5-4 g Ca and 420 mg available P/day
Consider vitamin D3 water treatment (150 IU/day, twice weekly)

Pre-lay diets provide the bird with the opportunity to deposit medullary bone. This bone deposition
coincides with follicular maturation and is under the control of both estrogens and androgens. The latter
hormone seems essential for medullary bone growth, and its presence is manifested in the growth and
reddening of the comb and wattles. Consequently, there will be little medullary deposition, regardless of
diet calcium level, if the birds are not showing comb and wattle development and this stage of maturity
should be the cue for increasing the bird’s calcium intake.

Liver health
Excess energy relative to needs results in excess fat accumulation that is prone to oxidation. This is why
you never see fatty liver haemorrhagic syndrome (FLHS) in poor-producing flocks. Layers normally have a
very fatty liver, as 100% of egg yolk synthesis occurs in the liver.

The lower the fat content of the diet, the greater the stress/need to fat synthesis in the liver. With a low
energy/low fat/carbohydrate diet FLHS is almost universal to varying degrees. One treatment is to add fat
to the diet! Haemorrhage (not always FLHS) is inevitable with dietary omega-3s that are very prone to
oxidation.

Dr Leeson recommended prevention/control for FLHS, which usually starts about weeks 36-40, including:

+1.0 kg choline
+0.5 kg methionine
+100 IU vitamin E
+30% does Hy-D because of impaired liver metabolism of vitamin D3 (that can also impact
calcium absorption)
Add 2% dietary fat without change in diet energy level

 

***

EW Nutrition’s Poultry Academy took place in Jakarta and Manila in early September 2023. Dr.
Steve Leeson, an expert in Poultry Nutrition & Production with nearly 50 years’ experience in
the industry, was the distinguished keynote speaker.

Dr. Leeson had his Ph.D. in Poultry Nutrition in 1974 from the University of Nottingham. Over
a span of 38 years, he was a Professor in the Department of Animal &Poultry Science at the
University of Guelph, Canada. Since 2014, he has been Professor Emeritus at the same
University. As an eminent author, he has more than 400 papers in refereed journals and 6
books on various aspects of Poultry Nutrition & Management. He also won the American Feed
Manufacturer’s Association Nutrition Research Award (1981), the Canadian Society of Animal
Science Fellowship Award (2001), and Novus Lifetime Achievement Award in Poultry Nutrition
(2011).
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Coccidiostats in the European
Union: Challenges and
Perspectives

by Twan van Gerwe, DVM PhD (EBVS), Technical Director, EW Nutrition

Controlling coccidiosis has been and continuous to be a major concern for poultry operations. However, for
decades, some of these control measures have been taking an increasingly visible toll on the overall
health of the flocks, the economics of poultry production, and the environment itself. Regulations have
been put in place to defend consumer health and animal welfare while maintaining profitability in poultry
production.

In the European Union and elsewhere, coccidiostats or anticoccidials are an essential means of control and
are categorized either as feed additives or as veterinary medicinal products. The category is dictated by
the pharmacologically active substance, mode of action, pharmaceutical form, target species and route of
application.

In the European Union, there are currently 11 different coccidiostats which have been granted 28 different
authorizations as feed additives allowed for specific usage in chickens, turkeys, and rabbits.

Coccidiostats: the basics
Compounds designed to kill the coccidial population are known as coccidiocidal; those designed to prevent
the replication and development of coccidia are known as coccidiostats. Quite often, coccidiostat or
anticoccidial is the term used to describe both categories.

Coccidiostats are antimicrobial compounds which either inhibit or destroy the protozoan parasites that
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cause coccidiosis in livestock. Each coccidiostat has individual inhibitory mechanisms. In the case of
ionophores, the compounds affect transmembrane ion transport. In the case of synthetic compounds, the
molecules’ mode of action is varied and, in some cases, not even entirely known (Patyra et al., 2023).

The production, manufacture, and marketing of coccidiostats, premixes with coccidiostats, and feed with
coccidiostats are regulated by the Regulation (EC) No 183/2005 of the European Parliament and of the
Council of 12 January 2005 laying down requirements for feed hygiene.

Coccidiostat categories
Coccidiostats fall under two categories:

Ionophores
Ionophores, sometimes called polyether ionophore antibiotics, are substances which contain a polyether
group and are of bacterial origin. They are produced by fermentation with several strains of Streptomyces
spp and Actinomadura spp. Six substances are allowed in the EU:

monensin sodium (MON)
lasalocid sodium (LAS)
maduramicin ammonium (MAD)
narasin (NAR)
salinomycin sodium (SAL)
semduramicin sodium (SEM)

Synthetic
Synthetic compounds include:

decoquinate (DEC)
diclazuril (DIC)
halofuginone (HFG)
nicarbazin (NIC)
robenidine hydrochloride (ROB)

EU authorizations for ionophores are granted under specific conditions of usage, including animal category,
minimum and maximum dosage, MRL (Maximum Residue Limits), and withdrawal periods.

Regulation (EC) No 1831/2003 [13] of the European Parliament and of the Council of 22 September 2003
distinguishes between coccidiostats and antibiotics used as growth promoters. Unlike the antibiotic growth
promoters (forbidden in the EU since 2006), whose primary action site is the gut microflora, coccidiostats
only have a secondary and residual activity against the gut microflora. That still signals that they have the
potential to trigger resistance and to alter the natural balance and immune response of the farmed
animals. Their potential to cause resistance has been widely acknowledged by science and practitioners
alike (see below).

Why were some antimicrobial growth promoters
withdrawn in 1997-1998 – but not others?
Five designated “antibiotic feed additives” were prohibited in 1997-98: Avoparcin, Bacitracin zinc,
Spiramycin, Virginiamycin, and Tylosin phosphate. The EU withdrew their authorization in order to “help
decrease resistance to antibiotics used in medical therapy”. The motivation specified that these antibiotics
belonged to classes of compounds also used in human medicine.

On the other hand, the EU at the time allowed the remaining antibiotics for use in feed as they did not
belong to classes of compounds used in human medicine. That, of course, did not mean that resistance did
not develop in birds.

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02005R0183-20220128
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The Commission did acknowledge the need to phase out the remaining antibiotics. At the same time, it
stated that the use of coccidiostats would not presently be ruled out “even if of antibiotic origin”
(MEMO/02/66, 2022). The reason was that “hygienic precautions and adaptive husbandry measures are
not sufficient to keep poultry free of coccidiosis. Modern poultry husbandry is currently only practicable if
coccidiosis can be prevented by inhibiting or killing parasites during their development.”

In other words, the Commission acknowledged that the only reason ionophores were still authorized was
that it believed there were no other means of controlling coccidiosis in profitable poultry production.

What issues are raised by current
coccidiosis control measures?
In its 2022 Position Paper on Coccidia Control in Poultry, the European Veterinaries Federation states that
“challenges in coccidia control are due to parasitic and bacterial drug (cross-)resistance. Coccidiostats also
interact with other veterinary medicinal products and have a secondary residual activity against gram-
positive bacteria” (FVE, 2022).

Resistance
Ever since 1939, when sulphanilamide was shown to cure coccidiosis in chickens, the industry increased
the use of similar (chemical) compounds. It quickly added sulfaquinoxaline, then nitrofurazone and 3-
notroroxarsone, amprolium and nicarbazin (Martins et al., 2022).

Prior to the introduction of the first ionophore, monensin, in the early 1970s, producers only had synthetic
(non-ionophores) coccidiostats, characterized by rapid parasite resistance development. With the addition
of ionophores, poultry operations started to rotate products between production cycles, or to use shuttle
programs, with the express purpose of controlling the development of resistance. Synthetic compounds
can, however, result in increased resistance in the long run (Martins et al., 2022). Moreover, studies in
farmed animals indicate that sometimes even single use of antibiotics can promote the selection of
resistant bacterial strains.

Another issue is the design of the rotation system, which, some researchers claim, could only delay the
appearance of resistance (Daeseleire et al., 2017).

To make matters worse, for instance in the case of broilers, coccidiostats are generally administered
throughout life to protect against re-infection. This may also lead to the next item on the list.

https://www.frontiersin.org/articles/10.3389/fvets.2023.1152246/full


Residues
Regulation (EC) No 1831/2003 establishes Maximum Residue Limits (MRLs) for residues of an additive in
relevant foodstuffs of animal origin. The goal is to control the use of coccidiostats in feed and ensure that
there is no excess residue that ends up on the consumers’ plate.

Broilers can be fed with coccidiostats throughout life, with the exception of a certain withdrawal period
before slaughter. Cross-contamination of feed batches and residue formation in edible tissues of nontarget
species represent valid concerns for end consumers.

Coccidiostats in food have been regulated in the Commission Regulation (EC) No 124/2009, including
maximum levels for meat ranging between 2 μg/kg (monensin, salinomycin, semduramycin, and
manduramycin) and 100 μg/kg (nicarbazin in liver and kidney). However, Daeseleire et al. state that “in
the period 2011–14, noncompliant results were reported for maduramycin, monensin, diclazuril, lasalocid,
nicarbazin, robenidine, salinomycin, narasin, semduramicin, decoquinate, halofuginone, and toltrazuril. The
matrices/animals species affected were in descending order eggs, poultry, farmed game, horses, pigs, and
sheep/goat (EURL workshop, 2015)”. Residues in eggs are widely seen as a serious concern (Bello et al.,
2023). The fact that regulations are in place constitute no safeguard against defective practices.

What alternatives to coccidiostats does
the EU support?
Vaccination
Coccidiosis vaccines have been in use for the last three decades. They are based on precocious oocysts
and are commonly used in breeding and laying birds, and the use in broilers is steadily increasing. There is
a limited number of vaccines authorized in the EU. As vaccines are relatively costly to apply, vaccination is
typically performed during 2-3 cycles only, afterwards reverting to the use of coccidiostats, which leads to
a suppression of the precocious vaccine-origin strains, allowing persistent coccidiostat-resistant field
strains to flourish.

Herbal products (phytomolecules)
Phytomolecules have been widely used for a variety of poultry gut health issues. Their usage in flocks at
risk of coccidiosis is predicated on their ability to strengthen the natural defenses of the animal. Infection
severity and consequences depend to a large extent on co-infections, gut health, and the general
immunity of the bird.

Prescription veterinary medicines
Toltrazuril, amprolium, and some sulfamides (sulfamiderazin, sulfadimethoxin, trimethoprime) are used
against (clinical) coccidiosis outbreaks. However, these medicines are also prone to triggering resistance
and should not be widely used. Moreover, they are used when coccidiosis is already manifest on the farm,
so they do not prevent economical and performance losses.

Other research
There is limited research on acidifiers, enzymes, prebiotics or probiotics acting as defenses against
infection. Furthermore, oocysts are highly resistant to the common disinfectants, but there are some
highly specialized types available. In general, producers are reluctant to use these methods as their
benefits are limited or indemonstrable.

Genetic selection of the animals is also unable to offer solutions for the moment.

https://www.sciencedirect.com/science/article/pii/B9780081006948000182


Ionophores as antibiotics: The U.S. case
Ionophores have demonstrated antibacterial activity (e.g., Rutkowski and Brzezinski, 2013). As opposed to
their regime in the EU, where they are allowed as feed additives, in the United States, coccidiostats
belonging to the polyether-ionophore class (ionophores) are not allowed in NAE (No Antibiotics Ever) and
RWA (Raised Without Antibiotics) programs.

Instead of using ionophores, coccidiosis is approached by NAE/RWA US producers with a veterinary-led
combination of live vaccines, synthetic compounds, phytomolecules, and farm management.

What are the perspectives of coccidiosis
control?

In 2019, The European Medicines Agency (EMA) published the new Veterinary Medicinal Products
Regulation (EU2019/6), emphasizing the necessity of fighting antimicrobial resistance. In response to the
VMP Regulation, in November 2022, the FVE (European Veterinaries Federation) recommended tackling
coccidiosis through “a combination of holistic flock health management, optimized stocking density, litter
management, feeding and drinking regime as well as nutraceuticals, accompanied by appropriate
biosecurity measures, vaccination and coccidiostats, where indicated”.

In its position paper, FVE advocates a “prudent and responsible use of coccidiostats”, as well as monitoring
of polyether ionophores coccidiostats sales through ESVAC (European Surveillance of Veterinary
Antimicrobial Consumption). European Union past experiences show that strong urges for monitoring are
usually implemented and signal a need for regulation. As other countries and regions have shown
excellent productivity in the absence of ionophores, it may be that, sooner or later, the EU will revise its
lax attitude and embrace a stricter control of antimicrobial resistance.

FVE also recommends the development of rapid, low-cost and especially quantitative diagnostic tests for
ongoing surveillance and monitoring purposes. Through fast, reliable, on-site oocyst counts, producers can
cut cost and time resources and improve reaction time to preserve the health of their flocks.

From a scientific perspective, considering the range of micro-organisms affected, ionophores can be seen
as antibiotics, with the usual associated risks for cross-resistance or co-selection (Wong 2019). While their
current status in the European Union represents a concession to the economic security of a large and
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important industry, best practices in other regions show that coccidiosis can be approached holistically
with solutions that reduce antimicrobial resistance and support the profitability of poultry operations.

Bio-shuttle with natural anticoccidial additives:
the all-encompassing solution
As producers optimize the use of biological interventions such as vaccines, their effect on broiler
performance becomes more predictable and constant.

The current common practice of rotating coccidiostats fails to take advantage of the milder precocious
Eimeria population that has developed within the broiler house. Instead, the use of new, natural feed
additives with anticoccidial activity that is directly related to the coccidiostat-resistant Eimeria (field)
strains, as well as the precocious Eimeria strains, can help to maintain a favorable ratio between mild
precocious and more virulent field strains. This can help increase the number of cycles that benefit from
the vaccinations applied, even when discontinuing vaccination. Careful monitoring of oocyst shedding
patterns, preferably accompanied by gut health and coccidiosis lesion scoring and performance
monitoring, can guide the producer on the right time to restart vaccination and repeat the same rotation
program.
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