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High Path Avian Influenza 
2015 – Anatomy of an Outbreak

Robert L. Owen, V.M.D., Ph.D.
Director of Technical Services

 While we are far from a conclusion of the current outbreak of high path 
avian influenza (HPAI), the epidemiology of outbreak is becoming quite clear.  
Between March 4 and March 13, 2015 breaks of HPAI were reported in 
Minnesota, Missouri (2), Arkansas, and Kansas.  There was no epidemiologic 
link between the sites that broke and all were separated by several hundred 
miles.  Logical explanations for how this could have happened are few.  Some 
have suggested domestic terrorism but the chances of this are remote.  The 
answer appears to lie in observations of people who lived in the area that the 
sky during that time period was black from so many migrating waterfowl 
heading north.  We know from virus isolation results on birds sampled in late 
2014 and heading south in the Pacific Flyway that they were carrying HPAI.  
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Vaccination against Avian Influenza:
What has changed, and what 

needs to be changed?
Yannick Gardin, Vilmos Palya, Kristi Moore Dorsey, John El Attrache, Marshall Putnam, 
Kelli Jones, George Boggan, Travis Cigainero, Pascal Paulet, Marcelo Paniago, Christophe 

Cazaban, Fernando Lozano, Atsushi Yasuda, Moto Esaki, Zoltan Penzes.

INTRODUCTION
Avian Influenza (AI), also called Avian Flu, has severely hit the US poultry industry the past 
few months with more than 15 states reporting clinical breaks in domestic birds, chickens or 
turkeys. Considering this very limited time span and this wide geographical extension, this had 
never been seen before except in Asia in the early 2000 years. This is a very severe epizootic. 
Considering the suddenness as well as the gravity of this epizootic, many questions have been 

continued on page 8
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BIOSECURITY – now is the time for you and your employees to 
implement your critical level biosecurity programs.  Some important 
biosecurity practices to consider as part of your programs are:

1. Poultry should be kept away from areas in which they’d have access 
to or potentially share an environment with wild birds, especially 
waterfowl or shorebirds.  Ideally they should be housed indoors.

2. Barn doors need to be closed at all times.

a. Consider delaying total cleans of finishing farms during our high 
risk time period (now-May 15 or ice out). This is to protect you 
from accidentally dragging something onto your farm/into your 
barns as well as avoiding damaging thawing driveways which can 
create watering holes for migrating birds.

b. Equipment (tillers, mortality carts, etc.) need to be inside barns 
now and not moved outside until May 15 or until ice out. Avoid 
moving equipment between barns as tires can’t be cleaned well, 
especially when it’s muddy outside.

3. Nothing can enter the barn unless it’s been properly cleaned and 
disinfected.  Equipment (spare parts, loading panels, etc.) need to be 
stored inside so that wild birds can’t get to it.  Trucks (poult trucks, 
shavings trucks, etc.) are not to driven into the barn.

4. Use barn specific coveralls and boots.  These should be kept in 
the barn’s entryway and changed into prior to entering the flock.  
Coveralls and boots should be removed and left in the entry.  Do not 
wear them outside.

5. Eliminate standing water to prevent wild waterfowl from gathering on 
the farm property. 

6. Address feed spills immediately to avoid attracting wild birds.

7. Eliminate unnecessary farm visits from anyone not essential.   

For the most updated information on highly-pathogenic avian influenza 
(HPAI) response in Minnesota, please visit www.mnairesponse.info. 
There you will also find links to additional biosecurity information and 
USDA updates on HPAI in the U.S.

Biosecurity Update
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High Path Avian Influenza 2015, continued from cover

We know that there is co-mingling of the Pacific, Central, 
and Mississippi flyways in the over-wintering habitat in 
Mexico.  Knowing the epidemiology of these viruses in 
waterfowl, it is certainly reasonable to assume that the 
three flyways now share this virus and birds migrating 
north spread the wealth by dropping “AI bombs” on their 
way back north.
  Anyone who has had the opportunity of visiting 
countries whose poultry industry is constantly challenged 
with serious endemic diseases such as velogenic Newcastle, 
HPAI, or MG realizes very soon how anemic our 
biosecurity efforts are in the US.  The lack of disease 
challenge leads us to believe that pulling on paper coveralls 
and slipping on a pair of plastic boots is an effective 
biosecurity program.  The events of March, 2015 refute 
this statement because the most logical explanation for 
how all those sites got infected at essentially same time is 
that the virus was introduced into the facilities by these 
AI bombs being drug into the house -  most likely on 
someone’s feet.
 Unfortunately, for poultry producers in the Upper 
Midwest, the forest fire has taken on a life of its own 
and stopping it will be extremely difficult.  There are 
currently so many infected flocks and so much virus in 
the environment that biosecurity measures short of HEPA 
filtering of air entering the poultry house will be largely 
unsuccessful.  Unfortunately, this week our USDA did not 
approve the use of vaccine in selected states in the upper 
Midwest.  The combination of enhanced biosecurity along 
with fewer susceptible animals will likely have a significant 
impact in putting this fire out.  Unfortunately, this does 
not appear to be a belief shared by all.
 But what about the waterfowl that seem to have 
created this problem?  They have now moved to their 
summer breeding grounds in Canada and are quite happily 
sharing HPAI with their friends and neighbors up there.  
While the Pacific, Central, and Mississippi flyways cross 
over in Mexico, the Eastern flyway does not.  This changes 
in Canada where birds from the Mississippi and Eastern 
flyway co-mingle.  While no one has a crystal ball to know 
what is actually going to happen, history would teach us 
that when the birds in the Eastern flyway migrate south 
next fall they may well be dropping “AI bombs” along the 
way.
 The question is will the poultry producers on the 
East Coast be smart enough to learn lessons from their 
Midwestern neighbors and be ready for the challenge.  
Unfortunately, based on discussions this author has had 
with growers in various states the answer is a resounding 
NO.  Most people have made no changes to their 
biosecurity programs and those that have made changes 
the changes will largely be ineffective.  Unfortunately, good 

biosecurity is sometimes inconvenient.  Unfortunately, 
good biosecurity requires some effort.  Unfortunately, 
once the HPAI forest fire begins to burn it will be virtually 
impossible to stop.  Fortunately, Mother Nature has 
given us a window of opportunity to get prepared for the 
challenge and we should use it.
 So what needs to be done to get ready?  First, we have 
to decide where the line in the sand is going to be drawn.  
Based on the experiences in the upper Midwest this line 
needs to be at the door of each and every poultry house.  
Since we will never know when we might step into an 
“AI bomb” it is the only logical way to be sure nothing 
enters the bird space.  Entrances and exits for both people 
and critters have to be limited.  During this grace period 
each poultry house should be gone over with a fine tooth 
comb to find and close the holes through which wild birds 
and other critters may gain access.  Now is the time to 
implement a good rodent and insect control program.  All 
these are husbandry practices that we should be practicing 
on an ongoing basis but they take on an enhanced 
significance in light of the coming threat.
 The biggest question is human traffic and equipment.  
To start we need to stop talking about a line in the sand 
and actually draw the line.  The space towards the outside 
is considered dirty and the space towards the inside of the 
house is clean.  The more difficult it is to cross this line the 
higher the compliance with biosecurity practices will be.  
A foot pan at the door or a line on the concrete is too easy 
to step around but a wall defining the entry area which 
people have to actually step over significantly improves 
compliance.  This type of entry system has been in place in 
poultry houses in the Netherlands and Denmark for many 
years and today is being called the Danish Entry system.  
This system works because it makes it convenient and 
clear that here is the place that you stop and observe the 
biosecurity rules of our operation.  Before the end of the 
summer, every poultry house in the Eastern flyway should 
have a Danish Entry system installed and every poultry 
house should have rules governing entry into the house 
posted on the walls – No Exceptions.
 Never before has the poultry industry been afforded 
the opportunity of knowing that the light at the end of the 
tunnel is an oncoming train.  Maybe the train will derail 
on the way but we can’t take that chance.  By watching 
what is happening in the Upper Midwest we know the 
consequences of not stopping the forest fire before it 
gets started.  The choice is clear:  we can continue on the 
course we are on and watch our industry burn or we can 
change course and make the hard decisions necessary 
to implement a stringent and impermeable biosecurity 
barrier.  Which will it be????
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For hatchlings to start off well they need prompt access to water and feed. The earlier access promotes more rapid development 
of the digestive tract and the immune system. In turn this results in improved livability and as much as 5% to 7% heavier 
bodyweights.

GroGel Plus provides an easy means by which just-hatched chicks and poults can receive immediate nutrition and hydration. 
A unique formulation, GroGel Plus is tailored specifically for the limited amount a hatchling can eat, and for the immature 
nature of its digestive tract.

In a soft palatable gel, GroGel Plus supplies crucial nutrients in the most concentrated, digestible forms:

WATER is the largest single component of the hatchling’s body. Normally it is depleted during hatch and transport. 
Dehydration can lead to increased mortality, loss of bodyweight that is never completely recovered, slower rates of gain 
and depressed immune response. GroGel Plus supplies a substantial amount of water, giving birds a better chance to thrive.

PROTEINS, PEPTIDES, and AMINO ACIDS are the main “building blocks” of most body tissues. GroGel Plus contains 
processed, complete proteins purified from several sources to supply a careful balance of peptides and amino acids. A 
practical amount of these purified proteins also is provided in partially digested form, to facilitate absorption.

CARBOHYDRATES are the primary energy source in all poultry diets. The grains selected for GroGel Plus are processed 
to remove unnecessary fiber and other poorly digested fractions, and to improve the digestibility and concentration of the 
carbohydrates.

FATS supply energy, and become parts of membrane and nerve tissue. They must be very digestible due to limited enzyme 
and bile production in very young birds. The fats in GroGel plus provide high levels of essential fatty acids in digestible 
form and are specially processed to be water-dispersible.

VITAMINS are the catalysts that facilitate the work of all digestive, growth and immune processes. One dose of GroGel 
Plus exceeds all necessary vitamins for day-old hatchling.  Additional consideration is given to those vitamins most effective 
at fighting stress and improving immune function.

SUPER HYDRATING GEL provides the framework to carry the nutrients in GroGel Plus. Designed to attract the attention 
of hatchlings, the gel promotes immediate consumption.

Don’t let the critical first hours of life pass by without nourishing each vulnerable and valuable hatchling. GroGel Plus 
fights the clock, easily and effectively.

THE SOONER THE BETTER!

3355 N. Arlington Heights Rd., Arlington Heights, IL 60004 U.S.A
1-800-323-4317

For hatchlings to start off well they need prompt access to water and feed. The earlier access promotes more rapid 
development of the digestive tract and the immune system. In turn this results in improved livability and as much as 
5% to 7% heavier bodyweights. 

GroGel Plus provides an easy means by which just-hatched chicks and poults can receive immediate nutrition and 
hydration. A unique formulation, GroGel Plus is tailored specifically for the limited amount a hatchling can eat, and 
for the immature nature of its digestive tract. 

In a soft palatable gel, GroGel Plus supplies crucial nutrients in the most concentrated, digestible forms: 

WATER is the largest single component of the hatchling’s body. Normally it is depleted during hatch and transport. 
Dehydration can lead to increased mortality, loss of bodyweight that is never completely recovered, slower rates of 
gain and depressed immune response. GroGel Plus supplies a substantial amount of water, giving birds a better 
chance to thrive. 

PROTEINS, PEPTIDES, and AMINO ACIDS are the main “building blocks” of most body tissues. GroGel Plus 
contains processed, complete proteins purified from several sources to supply a careful balance of peptides and 
amino acids. A practical amount of these purified proteins also is provided in partially digested form, to facilitate 
absorption.

CARBOHYDRATES are the primary energy source in all poultry diets. The grains selected for GroGel Plus are 
processed to remove unnecessary fiber and other poorly digested fractions, and to improve the digestibility and 
concentration of the carbohydrates. 

FATS supply energy, and become parts of membrane and nerve tissue. They must be very digestible due to limited 
enzyme and bile production in very young birds. The fats in GroGel plus provide high levels of essential fatty acids 
in digestible form and are specially processed to be water-dispersible. 

VITAMINS are the catalysts that facilitate the work of all digestive, growth and immune processes. One dose of 
GroGel Plus exceeds all necessary vitamins for day-old hatchling.  Additional consideration is given to those 
vitamins most effective at fighting stress and improving immune function. 

PROBIOTIC BACTERIA help establish normal gut bacterial populations. These bacteria help exclude many 
disease causing bacteria by competing for attachment sites and nutrients, producing antimicrobial substances, and 
stimulating the immune response. 

SUPER HYDRATING GEL provides the framework to carry the nutrients in GroGel Plus. Designed to attract the 
attention of hatchlings, the gel promotes immediate consumption. 

Don’t let the critical first hours of life pass by without nourishing each vulnerable and valuable hatchling. GroGel 
Plus fights the clock, easily and effectively. 

THE SOONER THE BETTER!
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Best Veterinary Solutions

Organic
Production

Acidifiers: Essential Oils:

Supportive Care:

BVS Citric Acid

BVS Liquid Citric Acid

BVS Acidified Copper Sulfate

Biosupreme® L

Biosupreme® Organic Feed Grade

AviCare™

XPC™ Green

CitrisStim®

Hilyses™

Mucusol®

Aspirin (Liquid or Dry)

BVS Vitamin D3 Liquid

BVS Vitamin EKA + D3

BVS Sol-U-K

BVS Solulytes Natural

EnviroSupreme Green

Solutions for

Cleaners/Disinfectants:
Keno™ X5

Pro Oxine®

Keno™san

Gil-O-Fact II

Please contact your BVS Salesman for 
more information on the products we 

offer for organic production

BVS Poult Start

BVS Dry Cider Vinegar

Litter Ammendments:
Klasp™

Insecticides:
Essentria™ All Purpose Consentrate

*Not all products mentioned above are OMRI Listed. Approval for use in organic 
production is subject to approval from company’s/grower’s organic certifier.
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INNOVAX®-ND  
TSP-V-048278 2000 dose ampules 
TSP-V-116951 4000 dose ampules 

ORALVAX-HE® 
TSP-V-065396 5 x 2000 dose vials 
TSP-V-065398 5 x 5000 dose vials 

NEWCASTLE CLONED N-79
TSP-V-066953 1000 dose units 

.25x= .531 (when we’re using a letter sized piece of paper.)

INNOVAX®-ND  
Marek’s Disease - Newcastle Disease Vaccine
(Serotype 3, Live Virus, Live Marek’s Disease Vector)

For the vaccination of 18-day embryonated eggs to aid in the prevention  
of Marek’s disease and Newcastle disease.

Advantages:
 �  Provides extended protection for  
virulent ND and MD

 � Offers effective protection in the face  
 of NDV maternal antibodies

 � Replaces a conventional live ND  
 vaccination program in the absence  
 of exotic ND 

 �  Removes the potential for respiratory 
reactions due to live ND vaccines 

 �  Allows the use of monovalent  
infectious bronchitis (IB) vaccines,  
improving IB protection

INNOVAX®-ND is a frozen, live, cell-associ-
ated Newcastle disease (ND) and Marek’s 
disease (MD) vaccine. It provides proven 
protection against virulent NDV and MD.  
It is approved for in ovo injection of 
18-day embryonated eggs.

Supplied in 2,000 dose and  
4,000 dose ampules.

PRODUCT  
BULLETIN

Product Code
2,000 dose ampule  048278
4,000 dose ampule  116951

Tab  Ampule  Cane

Marek’s Disease - Newcastle Disease Vaccine
(Serotype 3, Live Virus, Live Marek’s Disease Vector)

INNOVAX®-ND is a frozen, live, cell-associated Newcastle 
disease (ND) and Marek’s disease (MD) vaccine. It pro-
vides proven protection against virulent NDV and MD. It is 
approved for in ovo injection of 18-day embryonated eggs.

Advantages:
•  Provides extended protection for virulent ND and MD
•  Offers effective protection in the face of NDV maternal   
 antibodies
•  Replaces a conventional live ND vaccination program in   
 the absence of exotic ND
• Removes the potential for respiratory reactions due to   
 live ND vaccines
•  Allows the use of monovalent infectious bronchitis (IB)   
 vaccines, improving IB protection

Hemorrhagic Enteritis Vaccine (Live Virus)

ORALVAX-HE® vaccine is a high titer vaccine that safely 
protects turkeys 6 weeks of age or older against the 
immuno-suppressive effects and death losses caused by 
hemorragic enteritis. 

Advantages:
•  Safe and efficacious: produced with a stable and avirulent strain of   
 type II avian adenovirus of pheasant   
 origin
•  Produced under federal quality control  
 standards, ensuring purity and 
 sterility
•  Consistent high potency titers to en  
 sure protection of every vaccinated   
 bird, flock after flock
• Recommended administration at 6   
 weeks of age or older helps assure no  
 maternal antibody interference

.25x= .531 (when we’re using a letter sized piece of paper.)

ORALVAX-HE®

Hemorrhagic Enteritis Vaccine
(Live Virus)

For vaccination of healthy turkeys 6 weeks of age or older as an  
aid in prevention of hemorrhagic enteritis.

Advantages:
 Safe and efficacious: produced with  �
a stable and avirulent strain of type II 
avian adenovirus of pheasant origin 

 Produced under federal quality control  �
standards, ensuring purity and sterility 

 Consistent high potency titers to   �
ensure protection of every vaccinated 
bird, flock after flock 

 Recommended administration at 6  �
weeks of age or older helps assure no 
maternal antibody interference ORALVAX-HE® vaccine  is a high titer vaccine 

that safely protects turkeys 6 weeks of age 
or older against the immuno-suppressive 
effects and death losses caused by hemor-
rhagic enteritis.

Supplied lyophilized in 5 x 2,000 and 5 x 
5,000 dose vials.

PRODUCT  
BULLETIN

Product Code
5 x 2,000 dose 065396
5 x 5,000 dose 065398

Newcastle Disease Vaccine
(B1 Type, clone-selected LaSota Strain)
(Live Virus, Chicken Embryo Origin)

Newcastle Cloned N-79 is a live virus vaccine of chicken 
embryo origin containing a clone-selected B1 Type, LaSota 
strain Newcastle disease virus. This virus has the ability 
to stimulate protection against a wide variety of Newcastle 
field strains while causing a milder reaction, in healthy 
chickens and turkeys, than other LaSota strain vaccines.

Advantages:
•  Clone-selected LaSota strain stimu-
lates   strong immunity 
against Newcastle 
 disease, while producing only mild    
reactions
• Product of choice for immunization of  
 turkeys against Newcastle disease
•  May be used to revaccinate broilers in  
 areas with strong Newcastle disease    

.25x= .531 (when we’re using a letter sized piece of paper.)

Newcastle  
clONeD N-79
Newcastle Disease Vaccine
(B1 Type, clone-selected LaSota Strain)
(Live Virus, Chicken Embryo Origin)

For revaccination of healthy chickens 2 weeks of age or older, and healthy  
turkeys 3 weeks of age or older, as an aid in preventing Newcastle disease.

Advantages:
 Clone-selected LaSota strain stimulates  �
strong immunity against Newcastle 
disease, while producing only mild 
reactions 

 Product of choice for immunization of  �
turkeys against Newcastle disease 

 May be used to revaccinate broilers in  �
areas with strong Newcastle disease 
challenge

Newcastle Cloned N-79 is a live virus vaccine of 
chicken embryo origin containing a clone-
selected B1 Type, LaSota strain Newcastle 
disease virus.  This virus has the ability to 
stimulate protection against a wide variety 
of Newcastle field strains while causing a 
milder reaction, in healthy chickens and 
turkeys, than other LaSota strain vaccines.

Supplied in 10 x 1,000, 10 x 2,500 and  
10 x 10,000 dose units. 

PRODUCT  
BULLETIN

Product Code
10 x 1,000 dose 066953
10 x 2,500 dose 066954
10 x 10,000 dose 066938

NEWHATCH-C2®

TSP-V-053805 10,000 dose vials 

Newcastle Vaccine
(B1, Type, C2 Strain, Live Virus)

NEWHATCH-C2® is the patented, virtually nonreactive 
C2 strain of B1 Type Newcastle disease (ND) virus. It is 
a lyophilized vaccine approved for spray vaccination of 
chickens one day-of-age or older for protection against 
Newcastle disease.

Advantages:
•  Effective against field challenge of Newcastle disease virus
•  C2 strain of B1, Type Newcastle 
 minimizes reaction to one day-of-age    
vaccination in broiler chicks
•  NEWHATCH-C2 eliminates 
 problems with lingering hatchery    
reaction prior to field boost
•  Safe to use for hatchery application

.25x= .531 (when we’re using a letter sized piece of paper.)

NEWHATCH-C2®   
Newcastle Disease Vaccine
(B1 Type, C2 Strain, Live Virus)

For the vaccination of healthy chickens at one day of age or older by coarse 
spray for protection against Newcastle disease.

Advantages:
 Effective against field challenge of   �
Newcastle disease virus  

 C2 strain of B � 1 Type Newcastle minimizes 
reaction to one day-of-age respiratory 
vaccination in broiler chicks 

 NEWHATCH-C2 eliminates problems  �
with lingering hatchery reaction prior 
to field boost 

Safe to use for hatchery application �
NEWHATCH-C2® is the patented, virtually 
nonreactive C2 strain of B1 Type Newcastle  
disease (ND) virus. It is a lyophilized vaccine 
approved for spray vaccination of chickens  
one day-of-age or older for protection 
against Newcastle disease.

Supplied in 10 x 10,000 dose vials.

PRODUCT  
BULLETIN

Product Code
053805

Cap Color Code



M-NINEVAX®-C 
TSP-V-065378 1000 dose units with     
 diluent and wing-web stabbers

Pasteurella multocida Vaccine
(Avirulent Live Culture, Avian Isolate)

M-NINEVAX®-C vaccine is a live bacterial vaccine contain-
ing the mild avirulent M-9 strain of Pasteurella multocida, 
Heddleston Type 3-4 cross, in a freeze-dried preparation 
sealed under vacuum.

This vaccine strain has been shown to offer protection 
against fowl cholera in chickens and turkeys. The seed 
culture used to make this vaccine has been laboratory 
tested for protection in chickens against P. multocida sero-
type 1 and in turkeys against challenge with P. multocida 
serotype 3.

Advantages:
• Strong protection against P. multocida serotype 1  
 (chickens) and serotype 3 (turkeys)
•  Mild. Less reactive than competitive products
•  Safe. Avirulent live culture will not revert to 
 virulence, will not cause mortality
•  Specially formulated diluent provides excellent   
 reconstitution stability

.25x= .531 (when we’re using a letter sized piece of paper.)

M-NINEVAX®-C
Pasteurella multocida Vaccine
(Avirulent Live Culture, Avian Isolate)

For vaccination of healthy breeder and layer chickens and turkey breeders 
as an aid in prevention of fowl cholera due to Pasteurella multocida.

Advantages:
 Strong protection against  � P. multocida 
serotype 1 (chickens) and serotype 3 
(turkeys) 

 Mild. Less reactive than competitive  �
products 

 Safe. Avirulent live culture will not revert  �
to virulence, will not cause mortality 

 Specially formulated diluent provides  �
excellent reconstitution stability

M-NINEVAX®-C vaccine is a live bacterial 
vaccine containing the mild avirulent M-9 
strain of Pasteurella multocida, Heddleston 
Type 3-4 cross, in a freeze-dried preparation 
sealed under vacuum.

This vaccine strain has been shown to offer 
protection against fowl cholera in chickens 
and turkeys. The seed culture used to make 
this vaccine has been laboratory tested for 
protection in chickens against P. multocida 
serotype 1 and in turkeys against challenge 
with P. multocida serotype 3.

Supplied in 10 x 1,000 dose units with  
diluent and wing-web stabbers.

PRODUCT  
BULLETIN

Product Code
065378

PM-ONEVAX®-C 
TSP-V-065417 1000 dose units 

Pasteurella multocida Vaccine
(Avirulent Live Culture, Avian Isolate)

PM-ONEVAX®-C vaccine. The seed culture used to make 
this vaccine hs been laboratory tested for protection of 
chickens against challenge with the X-73 (Type 1) strain 
of P. multocida and in turkeys against challenge with the 
P1059 (Type 3) strain of P. multocida.

Advantages:
• A temperature sensitive mutant of the CU strain  
 that produces stronger takes than the M-9  
 strain, but less than the CU strain
•  Offers protection against naturally occuring  
 field strains of P. multocida
•  Easy wing-web administration in broiler 
 breeders, layers and turkey breeders

.25x= .531 (when we’re using a letter sized piece of paper.)

PM-ONEVAX®-C
Pasteurella multocida Vaccine
(Avirulent Live Culture, Avian Isolate)

For vaccination of healthy broiler breeder and layer chickens and 
turkey breeders as an aid in prevention of fowl cholera due to 
Pasteurella multocida.

Advantages:
 A temperature sensitive mutant of the  �
CU strain that produces stronger takes 
than the M-9 strain, but less than the 
CU strain 

 Offers protection against naturally   �
occurring field strains of P. multocida 

 Easy wing-web administration in broiler  �
breeders, layers and turkey breeders

PM-ONEVAX®-C vaccine. The seed culture 
used to make this vaccine has been labo-
ratory tested for protection of chickens 
against challenge with the X-73 (Type 1) 
strain of P. multocida and in turkeys against 
challenge with the P1059 (Type 3) strain of 
P. multocida.

Supplied lyophilized in convenient 
10 x 1000 dose units with diluent and 
wing-web applicators.

PRODUCT  
BULLETIN

Product Code
065420
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ART VAX®

TSP-V-065236 1000 dose units

Bordetella avium Vaccine
(Avirulent Live Culture)

ART VAX® vaccine is a live bacterial vaccine containing 
a chemically induced mutant of Bordetella avium which is 
immunogenic for turkeys when vaccinated by spray cabi-
net at day of age; then revaccinated in the drinking water 
at 2 weeks of age.

Advantages:
• Approved for spray administration at day of age   
 followed by drinking water at 2 weeks of age
• Proven efficacy in preventing coryza in turkeys
•  Time proven. This vaccine strain has been used   
 effectively in the field for over twenty years
•  Mild reaction
•  Freeze dried product of proven quality and 
 stability

.25x= .531 (when we’re using a letter sized piece of paper.)

ART VAX®   
Bordetella avium Vaccine
(Avirulent Live Culture)

For vaccination of healthy turkeys as an aid in the prevention of  
rhinotracheitis (turkey coryza) caused by Bordetella avium.

Advantages:
 Approved for spray administration at  �
day of age followed by drinking water 
at 2 weeks of age 

 Proven efficacy in preventing coryza in  �
turkeys 

 Time proven. This vaccine strain has  �
been used effectively in the field for 
over twenty years 

Mild reaction  �

 Freeze dried product of proven quality  �
and stability ART VAX® vaccine is a live bacterial vaccine 

containing a chemically induced mutant of 
Bordetella avium which is immunogenic for 
turkeys when vaccinated by spray cabinet at 
day of age; then revaccinated in the drinking 
water at 2 weeks of age. 

Supplied in 10 x 1,000 dose units.

PRODUCT  
BULLETIN

Product code
065236
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raised regarding actions to be implemented to control the disease including the interest of using vaccination as a complementary tool to measures put 
in place. However, it is still believed that biosecurity and sanitary police can be sufficient to control the situation and that vaccination is not necessary. 
It is even said that vaccination would make things worse by helping the disease become endemic, as it happened in some countries in Asia and the 
Middle East, with special regards to China, Indonesia, Vietnam and Egypt. To some extent, the fact that vaccination against AI is just a no go has 
become a dogma.

The situation has changed. The biology of the AI viruses affecting the US is different, the structure of the poultry industry is different, the available 
technical and financial means are different, and we have learned lessons from the past. So that today we know better why AI vaccination in Asia and 
Middle East was not or poorly effective when it comes to eradication.

And, last but not least, a vector vaccine which has recently been developed in the US and introduced on the market has shown properties and 
potential that make it very different from the old vaccines that are still in use in many vaccinating countries, especially when it comes to efficacy and 
the possibility of monitoring the disease situation in the presence of vaccination.

Times have changed. The decision to vaccinate is a tough one. Important information and facts have to be considered before casually discarding the 
vaccination option, or blindly applying it.

The objective of this article is to present in brief what has changed regarding the disease, the vaccines and vaccination against AI. More data have been 
published regarding what is presented in this document and is available on request or of easy access on internet.

INFLUENZA AND AVIAN INFLUENZA: GENERAL INFORMATION
Influenza is a disease affecting birds and mammals including humans. It is caused by a virus that exhibits an incredible capacity to undergo 
variations regarding its genetic and antigenic structures as well as its biological properties including its capacity to replicate in various species and its 
pathogenicity.

Beside its capacity to infect animals and create more or less severe diseases, Influenza virus can also spread and kill humans. If it acquires the capacity 
to be transmitted from human to human, influenza can become responsible for a pandemia as happened in the past with well documented dramatic 
consequences.

AI is the disease caused by Influenza virus in bird populations with special regards to domestic poultry where it is responsible for major clinical and 
economical losses with mortality while creating obstacles to export. It is also regarded as a risk for humans since swine and poultry are considered as 
likely sources of a so-called “pandemic” influenza virus.
However, it is very important to stress that not all AI viruses show the same capacity to infect humans. With respect to this, the particular H5N8 
virus that has hit poultry in Northern Europe (The Netherlands, Germany, United Kingdom, etc.) and in the USA, as well as the H5N2 spreading 
nowadays in the center of the USA, which is a re-assortant virus of the same H5N8 (10), have shown no tendency to infect humans. This is a very 
different feature when compared to the Asian H5N1 HPAIV (responsible for so many deaths in Asia and Middle East) or others like the H7N7 
responsible for so many outbreaks in The Netherlands in 2003. The statistics presented on table 1 illustrate this difference.

Table 1: Comparison between the 2014 H5N8 and the 2003 H7N7 outbreaks in the Netherlands:

HPAIV H5N8 H7N7
Period End of 2014 2003
Number of outbreaks 5 255
Number of birds culled 345 000 30 million
Number of Human cases 0 86 (1 fatal)
Total cost (approx.) 50 million Euros 500 million Euros

The AI virus (AIV) is present in the wild bird populations, and especially waterfowl, where it persists and evolves, and can spread to domestic animals 
including swine and poultry. This is why poultry farms located close to wet areas, or including water ponds or lagoons are more at risk than others 
because of the likelihood to attract wild waterfowl and other migratory birds.

Just like for flu in humans, AI is highly contagious and among bird species the turkey is considered as being the most susceptible.

THE RISE OF THE MOST DEVASTATING DISEASE.
Within a bit more than a decade, AIV has become one of the major viral poultry pathogens if not the major one. This is the consequence of a 
dramatic increase in the frequency of the outbreaks, its persistence in certain territories as endemic disease, as well as the extension      
of its geographical presence. It is now directly (as a disease) or indirectly (as a threat) plaguing the poultry industry world-wide and no country can be 
 considered as entirely free or out of risk.

Vaccination against AI: What has changed, continued from cover



BioMatrix Int’l.
BioMatrix International, a Minnesota based company focuses on all-natural products and technologies for poultry, 
livestock production and companion pet . Their products, are trademarked under the brand name bioSecure™ 
recognized as GRAS safe and have been shown to improve gut health and environmental conditions.    
This month, BVS is featuring two of their technologies to address poultry and poultry litter.  Although BioMatrix 
is known for its ability to utilize science in creating all natural products to help build better animals its ability to 
step up and meet customers’ needs led it to the development of a product to help deal with the aftermath of the  
Avian Flu crisis. 

DeComp P
Whether the flock perishes from the virus or is euthanized, the USDA  APHIS requires a rapid high temperature target to exceed 131F 
for 15 days during the composting process on deceased turkeys, layers and broilers. DeComp P is designed specifically for this type 
of composting. DeComp P will help you achieve the USDA APHIS guidelines for composting deceased birds with the HPAI H5N2 virus. 
Achieving these temperatures using the DeComp P will help ensure the finished compost can be to farm land.  It is important to note 
that like all composting activities the pile requires a turnover midway through the composting process. This product is available from 
BVS.

BacTrac FB – 
bioSecureTM BacTrac FBTM is designed to be used as a drying agent for the control of odor i n livestock facilities.  Harmful bacteria need 
four main criteria to survive and proliferate.   
1.) moisture  2.) warm temperature      3.) high pH      4.) food source    
To limit any of the 4 basic criteria can slow down the proliferation of harmful bacteria and clostridia. With the use of a drying agent, the 
upset in the microbial bio-system can help protect any surface from the proliferation of odor causing microbes. BacTrac FB contains 
essential oils known for their antimicrobial properties and it also contains lactic acid. 

Try these and other products from BioMatrix, Int’l.
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The factors responsible for these recent major changes are obviously not fully understood.
Some of them are likely associated with the changes in poultry production including a strong and sustained growth necessitating bigger volumes, 
more farming units, larger units, heavier densities, higher geographic concentrations without being always accompanied by the necessary 
corresponding biosecurity measures. Also human factors are involved with very heavy movements of people from countryside to towns without 
changing their habits of buying living chickens at wet market places. These markets have become consequently larger and larger, resulting in more 
commercial exchanges and transportation of poultry.
There are probably also factors associated with the evolution of the wild bird populations, their migratory flyways and related ecosystems.
But the major source of changes appears to be related to the virus itself.

WHAT HAS REALLY CHANGED RECENTLY?
At the end of the 1990 years, AI was reported in China and soon after in various countries of South East Asia, Middle East, Africa and Europe. 
The Highly Pathogenic Avian Influenza Viruses (HPAIV) responsible for this epizootic, were all of the same H5N1 subtype. They were hosted by 
migratory wild birds and transmitted by them to domestic poultry. This was the first big wave of AI breaks, almost all of them caused by the H5N1 
HPAIV. This wave peaked in 2006 with 35 countries (from all continents except South America) sending reports to OIE, the international structure 
in charge of collecting this information (table 2). This particular virus was capable to spread from birds to humans in case of close contacts.

Table 2: Evolution of OIE reports related to Highly Pathogenic Avian Influenza (1)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
96 119 259 202 145 65 69 116 127 63 126 209
11 17 56 35 28 18 19 17 16 15 21 28

Number 2 3 2 2 3 2 2 2 4 5 6 5
H5N1 X X X X X X X X X X X X
H5N2 X X X X X X X X
H5N6 X X
H5N8 X X
H7N2 X X
H7N3 X X X X X X
H7N7 X X X X X X

SE
RO

TY
PE

S

Year
Number of reports
Number of countries

Because of various factors and actions including stamping out of infected flocks, improvement of biosecurity and implementation of comprehensive 
contingency plans, the disease could be eradicated from some affected countries. But in others, the farm to farm spreading of AIV soon became the 
major route of transmission and the disease rapidly turned endemic. It was everywhere, affecting all types of productions including broilers, breeders, 

continued on page 38
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ADVENT and VIACYST are registered trademarks of Huvepharma, Inc.
HUVEPHARMA is a registered trademark of Huvepharma AD.

The ONLY cocci vaccine with a USDA approved, 
18-month shelf-life

Patented VIACYST® assay ensures an accurate LIVE 
sporulated oocyst count and consistent potency

ADVENT-The Clear Solution does 
not contain visible extraneous 
organic solids

Freeze indicator included in 
every box of ADVENT

Available in 10K and 40K 
dose presentations

Premeasured green dye with 
40K presentation

Your Clear Choice For Coccidiosis Control

Huvepharma
525 Westpark Dr., Ste. 230
Peachtree City, GA 30269

770.486.7212
customerservice@huvepharma.us
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these are important, will help increase 
compliance and reduce the “overlooking” 
of procedures.1

 Farmers should also strive to maintain 
a logbook inside the anteroom to monitor 
who is entering the barn, when they 
enter, and where they came from. This is 
crucial for tracking diseases in case of an 
outbreak.1

 “Many pathogens are brought into 
the barn on clothing, footwear, dirty 
equipment, and hands,” says Dr. Lloyd 
Weber. “Stations that contain barn-
specific clothing where anyone entering 
the barn can change out of their street 
clothes into clothing that is only worn in 
the barn – to prevent the introduction of 
outside pathogens – should be set up and 
maintained.”
 Lastly, separate barn-specific footwear 
and clothing (including a hat) and effective 
hand sanitation reduce the possibility 
of carrying bacteria that can be harmful 
to humans, such as Salmonella, into the 
farmhouse. Barn-specific clothing and 
equipment (e.g., shovels, tools, writing 
materials, buckets) will also prevent 
pathogens from spreading from your barn 
to neighboring poultry farms2, which 
will thereby reduce the risk of disease 
transmission and outbreaks on other 
farms.3

 If you keep your procedures and 
instructions quick and easy, employees 
and visitors will do it, says Sandy Brock, a 
broiler hatching egg producer.

References
1. National Avian On-Farm Biosecurity Standard,  
 Canadian Food Inspection Agency Office of  
 Animal Biosecurity, http://www.inspection. 
 gc.ca/english/anima/biosec/aviafrme.shtm.
2. Ontario Veterinary Biosecurity Initiative  
 Protocol On-Farm Veterinary Biosecurity,  
 Ontario Veterinary Medical Association   
 (OVMA), http://www.ovma.org/files/  
 biosecurity_protocol_on_farm_biosecurity_ 
 apr09.pdf
3. Practical Biosecurity Video, Poultry   
 Industry Council, http://www.youtube.com/ 
 watch?v=E6nKrr949CY.

Reprinted from canadianPOULTRYmag.
com, September 2012

Tips for controlling 
barn access
By Chanelle Taylor1, Dr. Michele Guerin1,
Dr. Gregory Bedecarrats1, Sarah Thompson2 
and Dayna Sills2

1 UNIVERSITY OF GUELPH
2 POULTRY INDUSTRY COUNCIL

Keeping barns safe and secure is 
one of the best things you can 
do to keep the health and           
   welfare of your birds in check. 

Once poultry facilities are contaminated 
by pathogens, such as bacteria and viruses, 
it can be extremely difficult and costly to 
correct. Therefore, it is imperative to stop 
micro-organisms from entering the barn 
in the first place.
 “We want to make sure to keep 
whatever bacteria and viruses that are 
inside the barn area inside and anything 
that is outside, keep it outside,” says Dr. 
Mike Petrik.
 According to experts, the most 
effective ways to control access to your 
barn are to:
 • set up protective zones around  
  the barn 
 • clearly identify where those zones 
  are by using signs and/or   
  barriers
 • set up an enclosed area (or   
  anteroom) that:
  3 can be kept clean
  3 serves as a buffer zone between  
   the exterior and interior of the  
   barn
  3 prevents the entry of 
   unauthorized people and   
   animals

Biosecurity Matters
Farmers should also set up a protective 
zone around the barn with clearly 
identified access points.1 This “Restricted 
Access Zone” (RAZ), should be a highly 
restricted area that is tightly controlled. 
The RAZ should be within a “Controlled 
Access Zone” (CAZ), which encompasses 
the entire property where poultry are 

Who’s Getting into Your Barn?
housed.1

 Give employees, service personnel, 
and visitors clear directions about where to 
go and what to do when entering the CAZ 
and RAZ.1

 The RAZ should also have visual and 
physical barriers (e.g., signs, doors, locks, 
etc.) to prevent easy entrance. It should be 
obvious to anyone entering the RAZ that 
these barriers surround areas where tightly 
controlled biosecurity protocols are in 
place and that they need to proceed with 

caution and look for instructions on how 
to enter appropriately.
 “The farmer is the most common 
person to cross this barrier,” says Dr. Mike 
Petrik, so it is critical that the farmer 
follows – and enforces – these protocols.
 Instructions can be posted in the 
anteroom with readily available booth 
and clothing, as well as hand washing 
stations to maintain proper biosecurity. 
This anteroom will also prevent wild and 
domestic animals from entering the barn.1

Keeping it Consistent
Everyone who enters the barn (including 
family members, permanent or temporary 
employees, service personnel and visitors) 
must understand the importance of these 
barriers. Helping them understand why 
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Best Veterinary Solutions

Personal Protection

Moldex 1200N95 Mask Moldex 2400N95 Mask Moldex 2200N95 Mask Nuisance Mask

Elastic Top Boots 3 & 6 milPoly-Pro Ez Tie 4 & 6 mil

Latex Powder Free GlovesLatex Powdered Gloves Nitrile Powder Free Gloves

Shoe Cover 4 mil Clear Shoe Cover 6 mil Blue

Navy Polypropylene Coveralls White Micromax Coveralls White Coveralls with Hood and Boot

Treader Boots XL & Jumbo

Best Veterinary Solutions, Inc
1716 Detriot St.

Ellsworth, IA 50075
(888) 378-4045

Best Veterinary Solutions, Inc
325 Lakeland Dr NE
Willmar, MN 56201

(800) 533-1899

Best Veterinary Solutions, Inc
1854 East Waller Dr

Washington, IN 47501
(877) 254-3410

Best Veterinary Solutions, Inc
31024 Country Gardens Blvd

Dagsboro, DE 19939
(877) 732-3894

Best Veterinary Solutions, Inc
1 Brenneman Circle

Mechanicsburg, PA 17050
(844) 561-4918

Moldex Mask 7000 Series
Moldex Cartridges Multi-Gas Moldex P100 Filter Disk

Moldex Piggyback Adapter

Yellow Rubber Boot Cover LG & XL
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Best Veterinary Solutions

Sanititizing/Cleaning
Equipment

Best Veterinary Solutions, Inc
1716 Detriot St.

Ellsworth, IA 50075
(888) 378-4045

Best Veterinary Solutions, Inc
325 Lakeland Dr NE
Willmar, MN 56201

(800) 533-1899

Best Veterinary Solutions, Inc
1854 East Waller Dr

Washington, IN 47501
(877) 254-3410

Best Veterinary Solutions, Inc
31024 Country Gardens Blvd

Dagsboro, DE 19939
(877) 732-3894

Best Veterinary Solutions, Inc
1 Brenneman Circle

Mechanicsburg, PA 17050
(844) 561-4918

BVS Handy Foamer BVS Handy Foamer with Tank Hydro Foamer 481 0.5 Gallon Foam Unit

1.3 Gallon Foam Unit

Footwear Sanitizing Unit
with Boot Scrubber

15 Gallon Conentrate 
Foam Unit Concentrate Foam Unit Doorway Foam Unit

Wall Mounted Fog Unit10 Gallon Fog Unit

Doorway Foam Unit

Disinfection Mat

0.5 Gallon Foam Unit



ProOxine®(AH)
Disinfecting Solution
For Animal Drinking Water
ProOxine® is the most effective tool for water management in ani-
mal facilities. ProOxine® keeps the bacteria level down in the water 
lines, and prevents biofilm from developing thus keeping the animals 
healthier by keeping down the pathogen level that could potentially 
travel from one animal to another. ProOxine® makes drinking water 
more palatable to poultry and livestock and therefore they drink more.  
Additionally, ProOxine® is highly effective in keeping water systems 
free of build up.

P R O D U C T  B U L L E T I N  •  A N I M A L  D R I N K I N G  W A T E R  

Exceptional Chemistry • Extraordinary People • Excellent Service
www.bio-cide.com • 2650 Venture Drive, Norman, OK 73069

405.329.5556 • 405.329.2681 fax • 800.323.1398
Bio-Cide International is ISO 9001:2000 certified
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ISO 9001

MANAGEMENT SERVICE

TUV

Distributed by: 
Best Veterinary Solutions, Inc.

515-836-4001   •  888-378-4045 
www.bestvetsolutions.com16

AANE (Automated Activation Non-Electric) System

ProOxine® LPH 100 (Acid)
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BIOSUPREME
®

PRIVADA KINO ESTE No. 100A-1, PARQUE INDUSTRIAL MISION, ENSENADA, BAJA CALIFORNIA, MÉXICO, C.P. 22830 
WWW.YUCCA.COM.MX

P R O D U C T  I N F O R M AT I O N
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Is a natural feed ingredient for livestock and poultry used to control odors, am-
monia and other gas emissions, which can be detrimental to livestock perfor-
mance. Is a 100% natural product, manufactured from pulverized Yucca schidig-
era plant, which is native to Baja California, Mexico.

Our Food Safety Management System is the most important basic principle in 
our production and in the marketing of our products. This innocuous process 
must comply with strict international standards for quality and organic certifi-
cation as well as an integrated system of checks and balance to assure quality 
and continuous improvement (HACCP, ISO 22000:2005, GMP+, B2 and B3).

BIOSUPREME is produced by Baja Agro International S.A. de C.V., the only 
manufacturer of Yucca schidigera extract, that harvests the plant in its own 
ranches and those of its associate farms. This assures the highest quality prod-
ucts offered on the international market.

Content Pure Yucca schidigera(1) powder
Appearance Free flowing powder
Color Light beige
Odor Sweet
Density 550 – 650 g/L
pH (10% AQ solution) 4.0 ± 0.5
Toxicity Non toxic
Shelf life Min 48 months at room temperature
Heat stability Excellent
pH stability  Excellent
Packaging 55 lbs (25kg) Box 

(2) Due to the natural composition of the extract, its contents may vary throughout the year; there-
fore, this is an average approximate analysis.

Improvement of animal feed
Research in several universities, in addition to many successful trials and stud-
ies that have been conducted on farms worldwide, show that the use of Yucca 
schidigera extract in animal feed improves the health conditions of turkeys, 
broilers, chicken layers, ducks, geese, quails and pheasants by reducing the 
emission of ammonia and odor .

Synergy
Research indicates that there are additional secondary benefits from inclusion 
of Yucca schidigera extract in feeds, specifically, an increase in animal weight 
gain and better feed utilization.

Gas reduction
Reduces ammonia and other irritant gases in confined buildings, this creates 
healthier living conditions, including lower stress levels, helping to improve 
feed utilization and growth rates.

Odor reduction
Reduces waste odor, creating a better environment for animals, employees, 
visitors and neighbors.

Economical
Is one of the most cost-effective products to add for improved performance, 
allowing producers to maximize returns. 

POULTRY   onces per ton
Turkeys 4 - 16 oz 
Boilers 4  - 16 oz 
Chiken Layers  4 - 16 oz 
Ducks  4 - 16 oz 
Geese  4.- 16 oz 
Quails  4.- 16 oz 
Pheasants  4.- 16 oz

SPECIFICATIONS

SUGGESTED USAGE LEVELS

APPLICATIONS

Content Yucca schidigera(1) concentrate liquid        
Appearance extract
Color Dark Brown
Odor Sweet
Density 1.10 ± 0.05 (25° C/25° C)
pH (10% AQ solution) 4.0 ± 0.2
Toxicity Non toxic
Shelf life Min 24 months at room temperature
Heat stability Excellent
pH stability  Excellent
Packaging 2.5 gallons plastic jugs

SPECIFICATIONS

BIOSUPREME
®

 L

Animal drinking water
Adding to the drinking water of poultry will reduce the level of ammonia in 
the animal’s digestive track and in the litter thereby reducing the level of 
ammonia in the poultry houses. 

Broiler beds
Spraying over broiler beds will reduce the ammonia and other toxic gases, 
as well as accelerate the organic matter degradation of the litter.

APPLICATIONS

Broiler beds
Spray 6 oz per 1000 square feet twice a week over the litter until odor 
and toxic emanations are reduced.

Recommendations
The use of BIOSUPREME L can be stopped when desired ammonia or 
odor level is achieved, but it is recommended that BIOSUPREME be 
added in the animal’s feed on a continuous basis to reduce noxious 
ammonia levels. 

To obtain an even product distribution, it is recommended to dilute 
BIOSUPREME L® in water at a ratio of 10 to 1, or as needed.

Application in animal drinking water
Broilers, turkeys, chicken layer,  
ducks, geese, quails and pheasants.          8 oz per 1000 gallons of water.

SUGGESTED USAGE LEVELS

(1) Yucca schidigera is approved by the U.S. Food and Drug Administration as a natural food adjuvant 
under Title 21 CFR 172.510.

ANIMAL FEED INGREDIENT

FOR USE IN DRINKING WATER
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www.bestvetsolutions.com

BEST VETERINARY SOLUTIONS,INC.
Ellsworth, IA ................................888-378-4045
Willmar, MN ................................800-533-1899

Washington,IN ..........................877-254-3410
Dagsboro, DE .............................877-732-3894
Manheim,PA ...............................717-940-4805

CLEARVIEW ENTERPRISES
Tontitown,AR .............................866-361-4689
Monroe, NC .................................704-219-7959

K SUPPLY CO.
Albertville, AL ............................256-894-0034

VET SERVICE
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COMPLETE SANITATION PROGRAM
FOR FIELD AND HATCHERIES

BIOGEL
• The strongest cleaner 
• Gel clings on longer than 

classical foam = superior 
cleaning result

VIROCID® KENOTM

 X5

KENOSAN

CID 2000 CID CLEAN

• EPA approved “broad spec-
trum disinfectant” 

• QAC/glutaraldehyde based,  
dil 1/3 oz – ½ oz/gal 

• Non corrosive 
• Apply by spray, foam or (thermo)

fog 
• Maintains pad cooling 

systems

• EPA approved “broad spec-
trum disinfectant” 

• Per Acetic Acid based,  
dil ½ oz/gal 

• 100% biodegradable 

• Deeply penetrating alkaline 
foam for farms, incubators, 
trucks, …

• Apply at 1 to 1 ½ oz / gal 
only with a foam wand. 

• Non corrosive in dilution.

• H2O2 removes heavy soils
• Peracetic Acid removes 

scale / mineral build up
• Equipment friendly
• Proven “greatest reduction in 

microbial load” by U. of Arkansas 

• 50% Stabilized Hydrogen 
Peroxide

• H2O2 removes heavy soils
• Equipment friendly
• NO heavy metals
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Behind a great
disinfectant

stands a great
cleaner

The world’s leading disinfectant Virocid 
has become even more powerful. 

Thanks to the extraordinary cleaning power of Kenosan, the world’s most powerful 
disinfectant Virocid is able to penetrate deeper and disinfect even more thoroughly than 
you were used to.

Kenosan combines ultra-strong adhesion power and deep penetrating cleaning action at very low 
dilutions! The high-level formulation guarantees a unique cleaning result in the most heavy-duty 
circumstances in the pig, poultry and dairy houses. Even the most thick and dried up dirt (manure, 
litter, etc.) like in farrowing crates, fattening pens, turkey or broiler rearing houses, milking parlours 
etc. stands no chance against the penetrating and dissolving power of Kenosan. The cleaning 
action also gets amplified by extended contact time due to the sticky foam that remains attached 
upon all types of surface.

www.cidlines.com
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GENERAL MANAGEMENT TIPS TO IMPROVE EFFICIENCY 
AND LIFE OF EVAPORATIVE COOLING PADS

APPROPRIATE DESIGNING:
•	 Evaporative Cooling (EC) Pads should be installed 

with appropriate supports/frame.
•	 Avoid water absorbing material (such as cement) at 

EC Pads’ bottom guttering as such material exposes 
them to continuous humidity which shortens the life of 
EC Pads.

•	 Water Tank should be, properly, designed (divided 
into 2-3 portions) to avoid re-circulation of dirty water 
through the system which, gradually, keeps on clogging 
EC Pads. It would be of an additional significance, 
if capacity of water tank is kept in accordance with 
the requirements of circulating water, through the 
system. Proper covering of tanks is necessary to avoid 
surrounding contaminations to get in it.

•	 During construction of farm house, the side for the 
installation of EC Pads should be designed as to avoid 
their direct exposure to sunlight (as in a “EC Pads 
Room” or “Doghouse Plenum” or simply curtains, 
otherwise, in front at suitable distance from them) to 
prevent algae or bacterial growth. For directly exposed 
EC Pads, in farm environment, the installation of nylon 
net about 1 m before them is recommended to prevent 
small insects, dust, or unwanted particles to clog the 
air channels of EC Pads.

FLOW AND QUALITY OF WATER:
•	 Required Water Flow Rate, for 7 mm ( 0.28 “ ) 

flute height EC Pads, is 60 litres/minute/sqm   
(1.6 gal / min / sq ft )  of top surface for up to 

2000 mm ( 7.9 “ )  high EC Pads while Required 
Water Flow Rate, for 5 mm (0.2 “ )  flute height 
EC Pads, is 90 litres/minute/sqm ( 2.3 gal / min 
/ sq ft) . of top surface for up to 1000 mm high 
EC Pads.

OR
•	 To supply water for EC Pads; water pump 

capacity should be around 5.5 litres/minute ( 
1.5 gal / min) for 2000 x 600 x 150 mm ( 6 ½ ‘ x 
23.6 “ x 6 “ ) EC Pads (7 mm or 0.28 “ flute height) 
while the same for 1000 x 600 x 100 mm ( 3 1/3 
‘ x 23.6 “ x 3.9 “ )  EC Pads (5 mm or 0.2 “ flute 
height).

•	 The proper water flow on the top and uniform 
distribution along the length of EC Pads would 
reduce the mineral build-up on them.

•	 Avoid operating EC Pads beyond range of pH of 
water between 6 and 8.

•	 Proper treatment of water is significant, on regular 
basis.

•	 Avoid water with high concentrations of calcium, 
bicarbonates or sulphates (more than 100 ppm). 
Proper bleed-off design and pre-treatment of water 
should be utilised to reduce the potential danger 
for the life of EC Pads.

•	 Avoid contaminating oxidising agents such as 
chlorine or copper compounds into the water.

•	 Allow EC Pads to completely dry, periodically 
(overnight), to reduce the bacterial/algae/fungus 
growth on them.

•	 Water tank and distribution pipes should be 
cleaned, on weekly basis. 

takes CARE for LONGEVITY of your

EVAPORATIVE COOLING PADS
Spend little Save a lot

Maintenance of Evaporative Cooling Pads
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With little EFFORTS and nominal EXPENSES;
Let’s assure you that you can save thousands on Evaporative Cooling Pads

BLEED-OFF CONTROL:
Bleed-off mode is designed not only to make up evaporated 
water from the system but it, also, supports in preventing 
the built-up concentrations within the water that could be 
harmful for the life of EC Pads. Bleed-off can, simply, be done 
by adding proper amount of fresh water into the circulating 
water. To control the proper bleed-off amount, the following is 
recommended.

1-pH Control:
•	 Water pH is the proxy of calcification residual in the 

water. The higher the pH, the lower the dissolvability 
of calcium and bicarbonates while the higher the 
concentration of residual in the water.

•	 The simplest way, to control the bleed-off amount, is 
that the pH of water, to be circulating in the system, is 
not exceeding 8.

2-Concentration Control:
•	 The analysis of ion-concentration (ppm) of water input 

such as calcium, bicarbonates, sulphates and water 
pH are necessary inputs for this method.

•	 The higher the concentration and the pH of water, the 
higher the bleed-off amount.

BLEED-OFF RATIO: 
•	 General-rule-of-thumb is between 1-1.5 times of water 

evaporation, that is, if water is being evaporated at 
the rate of 100 litres/minute then the proper bleed-off 
amount would be 100-150 litres/minute (26 – 40 gal / 
minute) 

CLEANING & TREATMENT OF EVAPORATIVE COOLING 
PADS by CID LINES’ Products

To keep Evaporative Cooling System, running efficiently, the 
water in the system must be treated with a wide spectrum 
biocide. The correct chemical(s) also increases its life and 
reduce the risk of contamination that could lead to a disease 
problem, as well. The recommendations of manufacturer(s) 
should be kept in considerations that the chemical(s), being 
used, should not damage the EC Pads/Systems. Check the 
water filters (if being used) and should remove sediments 
build-up, on monthly basis.

(I) Prior to Start-up of System:
Examine the EC Pads to determine if they are fouled 
with algae or heavy mineral scales.

To Clean Algae Build-up:
•	 Spray or foam on EC Pads with CID 20 @ 6.6 - 15.0 

ml/litre (0.66 - 1.5%) OR VIROCID @ 3.3 ml - 7.5 ml/
litre (0.33 - 0.75 % or ½ to 1 oz / gal) of water.

•	 Allow the product to remain on the surface of EC Pads 
for 10 minutes.

•	 Flush/spray off with clean water.
•	 Repeat, if necessary.
•	 Drain the system and flush with clean water.

(CID 20 and VIROCID are bactericidal, fungicidal, 
virucidal, algaecidal that eliminates clogging up 
by algae or microbial contamination by “slime 
forming bacteria”. These products have residual 
activity and inhibit bio-film as both of the products 
contain Quaternary Ammonium Compound and 
Gluteraldehyde).

 To Clean Mineral Scale build-up:
Choice of 2 methods;
(1) Add PHO CID to the system @ 7.5 - 15 ml/litre 

(0.75 - 1.5 % or 1 – 2 oz / gal ) of water; Let this 
solution to circulate through the system until EC 
Pads are cleaned; Drain the system and flush with 
clean water.

(2) Foam or spray with TORNAX-S @ 30 - 45 ml/
litre of water (3.0 - 4.5 % or 5 – 6 oz / gal ) on 
the surface of EC Pads; Allow it to remain for 10 
minutes; Rinse off with clean water; Drain the 
system and flush with clean water.

Refill the system with clean water.

(II) Initial Treatment:

Add CID 20 @ 400 ml/1000 litres of water (0.04%) 
OR VIROCID @ 200 ml/1000 litres of water (0.02% 
or 1 oz / 40 gal ) within the system as to acquire the 
desired results.

(III) Maintenance Treatment:

Add CID 20 @ 110ml/1000 litres of water (0.011%) 
OR VIROCID @ 55 ml/1000 litres of water (0.0055% 
or 1 oz / 150 gal ) within the system, continuously, with 
the help of medicator or treat this way, in general, on 
weekly basis. 
(Average consumption per US 22,000 broiler 
house is 7.6/3.8 litres/year ( 2 – 1 gal)   while per 

Chemical Name: Virocid or CID-20
Chemical Family: Quaternary Ammonia and gluteraldeyde

Active ingredient level: 36%
Manufacturer’s Recommended Doseage:

VIROCID- initial treatment 2.5oz per 100 gals; maintenance treatment 1.25oz per 100 gals weekly, or as needed.
CID 20- initial treatment 5oz per 100gals; maintenance treatment 2.5oz per 100gals weekly, or as needed.
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Barnes Paper
	  "A" & "B" Flute Brooder Guard Feed Paper
	  12" Water Line Paper
	  Jumbo Corrugated Feed Lids
	  Disposable Feed Lids 
	  Red & Gray Plastic Feed Lids
	  Egg Cases and Egg Flats

The northern fowl mite (Ornithonyssus sylviarum) 
is the most common external poultry parasite in 
the United States.1 Unchecked, they can impair 
performance by reducing weight gain or egg 
production.1 They’re also a nuisance to workers. 
Elector� PSP is approved for control of northern 
fowl mites — along with fl ies and other pests — as 
part of Elanco’s Defense Sequence� strategy. One 
direct application of Elector PSP breaks the mites’ 
life cycle — ensuring they become less common.

Visit Elanco.us for more information about 
Defense Sequence and parasiticides rotation.
The labels contain complete use information, including cautions 
and warnings. Always read, understand and follow the label and use 
directions. 
1 “Northern Fowl Mite.” Cornell University College of Agriculture and Life 

Sciences Department of Entomology website. Accessed 1/17/13. <http://
entomology.cornell.edu/extension/vet/aid/chicken/nfmite.cfm>.

Elanco�, Defense Sequence�, Elector� PSP and the diagonal bar are all 
trademarks owned or licensed by Eli Lilly and Company, its subsidiaries or 
affi liates. 

© 2013 Elanco Animal Health. All rights reserved. 
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Duty Vector 
Control

 To aid in the control of both flies and 
Darkling Beetles in composted mortality piles 
in poultry houses the following program is 
suggested.

 1). If the option is available to spray 
houses ahead of the compost process it is 
recommended to band the walls from the 
house pads up three-four feet. All four walls 
of the facility should be covered. This should 
be completed with a residual product that will 
kill escaping beetles as the compost piles heat 
and they attempt to make their way out such 
as Ravap EC.

 2). Determine the numbers of rows 
you will form to compost the mortality and 
follow a proven SOP for in house mortality 
composting.

 Once the last row or rows is completed 
go to the beginning pile (first formed) and 
spray Ravap E.C. on the emerging beetles. 
This will leave a residual for fly and beetles 
but effectively provide a knock down too. 
Continue spraying the newly formed compost 
piles and follow the same course of direction 
as the piles were formed. So the last pile 
sprayed was the last pile formed.

 It will be important to spray around any 
openings that flies will use to enter and most 
importantly to exit the poultry house.

 If leachate forms from an unbalanced 
compost process, meaning lack of dry organic 
matter it will most certainly lead to maggot 
activity. Ravap is also labeled for fly and 
maggot larvae. Unfortunately given the scope 
of the task at hand this will happen given hot 
weather is arriving.

 3). If it has been determined that turning 
the pile is necessary than repeat step two.

 4). If fly activity is evident re spray the 
house concentrating on walls and compost 
piles.
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PWT is now 

Same product from Jones-Hamilton Co. 
is now available from BVS as pH Safe

pH Safe water acidifier is the first FDA-approved feed grade inorganic acid water treatment 
available to the poultry and livestock industries. Due to the unique chemistry of pH Safe, 
the consumption of treated water does not decrease at higher concentrations, as has been 
reported for organic acids. pH Safe contains the strongest animal feed grade mineral acid 
available. A much lower addition rate is required to acidify drinking water to biologically 
effective low pH levels. This lower addition rate provides pH reduction with no bitter taste. Birds 
won’t back off from pH Safe treated water, so optimum water consumption is maintained. 
This advantage gives producers the flexibility for administration in a wide range of application 
in all livestock and poultry species.

pH Safe

Introducing

LiquidpH Safe
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For every 10 jugs of Cid 2000 purchased...
 get 1 HydroMix system free!

OR
For every pallet (75 jugs) of Cid 2000 purchased...

get 10 HydroMix systems free!

Best Veterinary Solutions, Inc
1716 Detriot St.

Ellsworth, IA 50075
(888) 378-4045

Best Veterinary Solutions, Inc
325 Lakeland Dr NE
Willmar, MN 56201

(800) 533-1899

Best Veterinary Solutions, Inc
1854 East Waller Dr

Washington, IN 47501
(877) 254-3410

Best Veterinary Solutions, Inc
31024 Country Gardens Blvd

Dagsboro, DE 19939
(877) 732-3894

Best Veterinary Solutions, Inc
1 Brenneman Circle

Mechanicsburg, PA 17050
(844) 561-4918

• The H2O2 removes heavy soils
• The peracetic acid removes 
   scale/mineral build up
• Equipment friendly
• No (heavy) metals
• Use at 2% (1:50 or 2.5oz per gal)

• Pre-set to run at 2.5oz per gal
   to work with Cid 2000 right out
   of the box
• Comes with 15 tips to run at
   different dilutions
• Maximize waterline cleaning

This offer is for single orders only. Separate orders do not accumulate to work towards this offer.

Contact your BVS sales representative for more information.

Best Veterinary Solutions

Waterline Cleaning

Recommended dilution for cleaning when system is not in use.

Offer valid from July 1, 2015 to August 31, 2015



Powered by 

Technology by Agro BioSciences, Inc.

™

Now with new strains.
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Manufactured by:  Best Veterinary Solutions, Inc. • Willmar, MN 56201
1-800-533-1899 • FAX 320-235-8629

“Marketed Exclusively by Best Veterinary Solutions”
Contact the BVS sales representative or distributor in your area for more details.

GUARANTEED ANALYSIS
CuSO4 ...................................................................................18%

INGREDIENTS: Copper, Organic Acids, BioSupremeL, Buffers, 
Dye #40, Extract from Essential Oils.

Omegamune-Plus Precautions
• Acidic solution
• Corrosive to galvanized and mild steel equipment, piping 
   and/or fittings.
• Wear goggles or full face shield when handling
• For animal use only; not for human consumption
• Keep out of the reach of children

WARNING: Follow label directions

MIXING DIRECTIONS
Standard Dosage - 1:1024 gallons drinking water. Administer 1 part 
Omegamune-Plus in 1024 parts drinking water. For injectors/propor-
tioners administer 1 oz. stock solution per gallon drinking water. Prepare 
stock solution by mixing 1 gallon Omegamune-Plus with 7 gallons water.
Optimum Dosage - 1:512 gallons drinking water. Administer 1 part 
Omegamune-Plus in 512 parts drinking water. For injectors/proportion-
ers administer 1 oz. stock solution per gallon drinking water. Prepare 
stock solution by mixing 1 gallon Omegamune-Plus with 3 gallons water.

Available in the following packaging:
4 x 1 gallon cases ..................................................................(Product # 100801)
5 gallon pails .........................................................................(Product # 100810)
55 gallon drums ....................................................................(Product # 100820)

WITH ANTIOXIDANTS FOR TURKEYS & BROILERS
For Use in Closed Drinking Water Systems for Poultry

®

Just 

Received!

Patent
s

#8,298
,593

#8,460
,719
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The industry is at a roadblock.  The year is 1955, and live respiratory vaccines are being given logically…in the 
nose.  After all, where else would you put a live respiratory virus like ND and IB?  Flock sizes are increasing, confined 
houses are growing, and fledgling integrators are feeling more and more outbreaks.  More outbreaks naturally 
require more vaccinations, and consequently more individual bird handling.  Labor costs are climbing and 
something has to be done.

Historical perspective on mass respiratory vaccinations

Re-routing intranasal live vaccines to deliver them through the drinking water was not a guaranteed fix.  It was a 
technique envisioned by Luginbuhl et al (1955), after they noticed significant amounts of intranasal vaccine were 
being swallowed during administration.  Creatively they tested their idea by inserting capsules filled with ND and IB 
vaccine into the crops of chickens.  It risked failure because it bypassed the respiratory tract target entirely; but the 
reward, as we know now, was successful protection with much-needed labor savings.  Of course it seems nothing 
comes for free.  Labor was reduced significantly but vaccine stability had to be managed with more finesse.  After 
all, the key to success with a live vaccine is, well… it must be alive.

Worried that water quality posed unmeasured risks to vaccines, 
Gentry and Braun (1971) and Jordan and Nassar (1973) 
experimented to quantify the hazards.  Among the risks first 
recognized by these workers was vaccine inactivation from 
oxidizing sanitizers.  Using chlorine as an oxidizer to purify 
drinking water was widely accepted as a good management 
practice.  Consequently, neutralizing chlorine’s negative impact 
on vaccine virus by pre-treating the drinking water with 
powdered skim milk emerged as a key recommendation.  The 
amount of powdered skim milk required to neutralize 5 ppm free 
chlorine is determined to be approximately 5.3 lb in 256 gallons 
(Gentry and Braune 1971).  In practice adding this much insoluble 
milk powder via a concentrated vaccine stock solution proved 
infeasible.  Vaccinators continued to add skim milk, but typically 
at suboptimal concentrations, about 20% of this amount, giving 
us the commonly adopted pound per 256 gallons.

Although water sanitizers were seen as the chief impediment to 
vaccine stability, these workers also studied other risks including 

Evolution of Live Vaccine Administration
New-Generation Advances

R.S. Izard, M.S. PAS
Animal Science Products, Inc., Nacogdoches, Texas USA/Shanghai, PRC

“Hit me with your best shot”
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pro-oxidant trace elements, temperature, pH, hardness and electrolyte concentrations.  A later case study reported 
by Heins-Miller (1993) highlighted the positive impact that cleaning and purging water lines can have on vaccine 
efficacy.  Constant chlorination retards some biofilm growth, but cannot eliminate the organic debris or reduce 
the accumulation of mineral scale.  To this end, frequent acid purges should not be neglected.  Using acidifiers 
to dissolve mineral scale and dislodge organic debris is an important management tool that helps avoid vaccine 
inactivation. 

New-generation… beyond chlorine      

The propensity for organic material, such as milk powder, to neutralize 
free chlorine was promising for vaccine stability.  However the 
powder’s notoriously poor solubility and slow reaction time created 
management headaches in the form of plugged drinkers, prolonged 
mixing times, and occasional use of detrimentally-hot water to hasten 
dissolving.  Poultry managers also came to find that the protein and 
sugar present in milk powder could contribute to biofilm blooms.  In 
recent years regulatory authorities and others focusing on biosecurity 
have also taken an increasingly negative view of products of animal 
origin.  Avoiding animal proteins and their associated handling 
problems in water spurred a drive toward more ideal solutions than 
milk powder, although milk powder is still used in many parts of the 
world.

Davis and Lasher (2000) collaborated in testing a new-generation 
stabilizer, with derivatives ultimately being developed and tuned for 
the circumstances specific to each delivery method, such as drinking 
water or spray.  Their initial work resulted in significant improvements 
in IBV vaccine stability using smaller additions of a more concentrated stabilizer that was completely soluble and 
rescued the vaccine from higher oxidizer concentrations.  This antioxidant protection also helps reduce other pro-
oxidizing inorganic mineral elements, such as iron, and nitrates, peroxides and ozone.  Continued research at Lasher 
Associates, USDA laboratories, and private institutions confirmed the stabilizer’s antioxidant protection extends 
broadly to other important respiratory antigens for poultry and swine, including NDV, Mycoplasma, Salmonella, and 
Erysipelas.

In the case of the bacterial vaccine antigens, particularly 
Mycoplasma, inappropriate osmotic balance can also decrease 
vaccine effectiveness.  Whole-cell bacterial vaccines survive best in 
an environment where osmolarity is properly balanced.  At USDA 
laboratories, Leigh et al (2006) demonstrated that distilled water, 
which is commonly recommended as a spray diluent, is hypotonic 
enough to inactivate Mycoplasma vaccine before the vaccine can 
be sprayed.  The vaccine cells quickly pull in hypotonic water and 
ultimately burst, leaving ruptured cell debris instead of effective 
vaccine.  A similar hypotonic condition exists for ground water 
supplies.  In one important aspect, ground water can be deemed 
superior to bottled water or water from above ground storage.  
Jordan and Nassar (1973) also documented the thermal instability 
of IB vaccine, showing significant losses with temperature increases 
from their experimental low of 20 C.  Delivering vaccine in cooler 
ground water is supportive for sprayed vaccines, provided the 
stabilizer addresses the risk of hypotonic conditions to bacterial 
antigens.  Among the side benefits of using more concentrated 
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Animal Science Products, Inc. • Nacogdoches, Texas 75963 • USA • 936-560-0003 • asp-inc.com

new-generation stabilizers is the ability to incorporate electrolytes and other 
functional components into the formulation.  Leigh et al (2006) confirmed 
that the stabilizer, when formulated for proper osmotic balance, shielded the 
Mycoplasma bacterial vaccine from inactivation.

In addition to osmotic balance, new-generation stabilizers also impart buffering 
capacity to concentrated vaccine solutions.  For a stabilizer to be trusted 
globally, it must universally address water quality problems in disparate 
regions.  The stabilizer must be able to overcome pH excursions both above 
and below the vaccine’s optimum range.  Multiple buffering systems allow a 
single stabilizer to increase the pH of a vaccine concentrate in acidic farm water 
and decrease it in alkaline conditions, ensuring the different water sources are 
more consistently ideal.  Even distilled water, which has an acidic average pH at 
5.2, is not necessarily ideal for vaccines.  Additionally, acidifiers used to support 
bird digestive health can harm vaccines, and should be discontinued before 
vaccinating.  The stabilizer’s buffering action can be important in helping protect 
against traces of residual acids.

The sensitivity of vaccines to acidic pH must also be considered when using 
stabilizers or dyes produced as effervescent compressed tablets or granules.  The 
effervescence that speeds up slow-dissolving tablets or granules is a byproduct 
of acid and carbonate chemistry.  Many effervescent additives release excess 
acid that drops the pH in the vaccine solution well below the optimum within 15 
seconds of being added to water (Izard, unpublished).

Other functional properties have been added to new-generation stabilizers to 
facilitate vaccination management.  Examples are traditional food dyes that mark 
individual animals to visually assess uniformity in both drinking water and spray 
vaccination, ultra-violet and infrared colorants with amplified wavelengths to 
stimulate the birds’ visual cues and preening of sprayed vaccine, and ocular-nasal 
additives with strong surface tension to increase the vaccine’s residence in the 
eye.  More recently gel sprays have also been developed to create positionally 
stable suspensions that hold the vaccine uniformly in solution, useful for 
preserving the vaccine and at the same time delivering less-soluble edible active 
ingredients like live probiotics.  Early-adopting hatcheries have even used these 
stabilized gel suspensions to combine coccidiosis vaccines (which are preserved 
with oxidizers) with live organisms in a single-pass spray, something unthinkable 
until now. 

Summary

The trade off between individual bird inoculation and mass vaccination is this… 
individual inoculation requires more labor, while successful mass application 
requires more management.  Failing to manage the numerous risks that exist 
among all water supplies can reduce vaccine effectiveness and leave holes in 
the flock’s immunity.  New-generation stabilizers for drinking water, spray and 
eye-drop seek to protect vaccines from as many risks as possible.  In the end, safe 
food comes from companies with healthy birds, healthy birds come from farms 
with strong vaccination management, and strong vaccination management 
includes new-generation stabilizers.
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• Poultry Grit #1 
• Average Size 1/16” 
• For turkeys age 1-5 days 
• For chickens age 1-3 weeks 

• Poultry Grit #2 
• Average Size 3/16” 
• For turkeys age 6-21 days 
• For chickens age 4-7  weeks 

Cherry Stone is 100% crushed quartzite which makes it the hardest, sharpest grit available and helps the gizzard to be 
faster & more efficient.  Cherry Stone won’t dissolve or upset the mineral balance of feed or neutralize digestive      

juices.  And birds are attracted to the pink-gray color!  Available in 50 lb. bags or 2,000 lb. bulk bags. 

PoultryGrit

• Poultry Grit #3 
• Average Size 5/16” 
• For turkeys age 3-8 weeks 
• For chickens age 7+ weeks

Visit www.cherrystonegrit.com for a list of Cherry Stone dealers or distributors. 

• Poultry Grit #4 
• Average Size 3/8” 
• For turkeys age 8+ weeks 
• Also great for hobby crafts! 

100% Natural Quartzite 
50 lb. bag 
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©2012 Bayer HealthCare LLC, Animal Health Division, Shawnee Mission, Kansas 66201
Bayer, the Bayer Cross, Tempo, Credo and QuickBayt are registered trademarks of Bayer.
Permectrin™,  Rabon™,  Ravap® and Vapona® are trademarks that have been assigned to Bayer.
Proxitane is a registered trademark of Solvay.

Brands of a feather 
flock together
Bayer recently acquired the KMG line of insecticides. So 

now some  of  your  favorite  brands  will  come  from 

a familiar partner. Once again, Bayer has upped our 

commitment to bringing you high quality insecticides 

along with the proprietary research to bring you more.

Included are products from popular brands like:

Even better, all these products have the complete support of 

Bayer Account Services at 1-800-633-3796 or bayerdvm.com.

Tempo®           Credo®           QuickBayt®          

Permectrin™           Proxitane®           Rabon™          

Ravap®           Vapona®
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AviCareTM

AviCare is an all-natural  
nutritional health product for  

inclusion in poultry drinking water  
during production challenges. 

 
 

Add AviCare to your risk  
management program.

 

PRODUCTION CHALLENGE?

NEW!

For more information call 800-373-7234. Subscribe to our PoultryAdvisor e-newsletter at www.diamondv.com 

Distributed by: 

Best Veterinary Solutions
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Maintaining Litter Quality Demands a Program Approach 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

ENVIRO Supreme combines scientifically selected 
Bacillus strains + BioSupreme to maintain proper 

microbial breakdown of manure in the litter  
 

• Bird excretes ENVIRO Supreme in the manure – no labor costs 
• Proper decomposition begins immediately 
• Targets ammonia, odor compounds 
• Better growth environment 
• Extends litter life 

 
 
MAKE ENVIRO SUPREME PART OF YOUR LITTER MANGEMENT PROGRAM 
 
 
Contact BVS for more details 

Physical 

	  	  

Microbial 

Chemical 
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Introduction:
Vaccination against coccidiosis in poultry 
is used mainly in broiler, turkey and layer 
breeder flocks; commercial layer flocks 
reared on the floor; antibiotic free broiler 
operations and some commercial turkey 
grower operations. Attention to some 
critical factors will determine the level of 
success of establishing immunity against 
coccidiosis.

The Eimeria parasites given during the 
vaccination, infects the intestinal cells 
and continues its life cycle inside the gut. 
Unsporulated oocysts are excreted after 5-7 
days, time depending on the species; the 
oocysts then sporulate outside the bird, 
given suitable environmental conditions 
exits, sporulates and after re-ingestion of 
these sporulated oocysts, infection and 
another cycle starts. Immunity development 
is therefor dependent on successful 
excretion of oocysts and then re-ingestion of 
these sporulated, shed oocysts. Depending 
on the species, 2-3 infection – excretion – 
re-ingestion – re-infection – excretion cycles 
are needed to aquire a protective immunity.

The vaccination process and the subsequent 
development of immunity, irrespective of 
the application method, can thus be divided 
in two distinct areas:

 • Vaccine Application – ensuring  
  homogenous uptake of the   
  vaccine 
 • Post Vaccination Management – 
  ensuring suitable environmentable  
  conditions for sporulation exysts and  
  recycling of the sporulated oocysts  
  takes place

Vaccine application:
As most of the coccidiosis vaccinations, 
worldwide, takes place in the hatchery at 
day-old, the critical factors highlighted in 
the following are related to the hatchery: 

Critical Control Points for 
Coccidiosis Vaccination
By: Kobus van Heerden, Ceva Animal Health

Cold Chain:
 • The first step in successful vaccination is the use of viable vaccine. 
  Viable vaccine is vaccine that is used before its expiry date, vaccine that 
  has not been frozen and vaccine that has not been exposed to too high  
  temperature. 
 • Cold chain integrity involves the way it is shipped from the supplier to 
  the user as well as maintaining the temperature between 2-8⁰C while 
  stored at the customer.

Vaccine Preparation:
 • Following standard operating procedures in preparing the vaccine is 
  essential.
 • This is important not only to ensure vaccine integrity, but also to 
  ensure the right concentration, compatible with the appropriate 
  application rate is reached.

Equipment & Application:
 • The equipment used should be clean, well maintained and in a good 
  working condition.
 • Check the calibration regularly to make sure the reccommended 
  application rate is actually achieved.
 • Adequate cleaning and disinfection procedures must be followed 
  after use of the equipment as dirty equipment can be a source of 
  contamination and / or significantly impacting on an even application 
  rate as required.
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Evaluating Vaccine Application:
 • The necessary procedures to actually check 
  the vaccine uptake by the birds must be 
  implemented.
 • Adding a suitable dye to the vaccine makes 
  this possible by randomly checking boxes/ 
  crates of chicks/poults and see if they actually 
  did ingest the vaccine by counting the 
  number of chicks/poults in the box/crate with 
  the dye coloured tongue.

Post Vaccination Management:

Brooding Preparation:
 • Brooding area should be prepared according 
  to breed recommendations.
 • Particular care should be given to adequate 
  feed and drinker space, temperature, 
  ventilation and proper biosecurity measures.

Stocking Density:
 • Allthough technically part of brooding setup, it 
  is so important that it needs special attention.
 • As the development of immunity is dependant  
  on successful re-ingestion of sporulated, 
  shed oocysts, stocking density plays a critical 
  role in creating the environment for sporulation 
  to take place. It further puts the birds in close 
  proximity to these sporulated oocysts that creates 
  the opportunity for the birds to actually ingest 
  these shed sporulated oocysts.  

Litter Moisture:
 • Ideal moisture level, in the top 5-10mm of the 
  bedding / litter is between 25-35%
 • This is absolutely necessary in providing the 
  moisture required for sporulation of the shed  
  oocysts.
 • Litter moisture can easily be measured with a 
  handheld wood moisture meter, available at most 
  hardware stores.
 • Stocking density can be used in controlling the 
  litter moisture:
  • If litter is too dry – keep birds at higher density 
  • If litter is too wet – keep birds at a lower density

Recycling of Oocysts and Monitoring:
 • Oocyst shedding can be measured by sending 
  fecal samples to a lab that is capable of doing an 
  Oocyst Per Gram (OPG) count.
 • Fecal material (NOT bedding) is collected at 
  specific intervals post vaccination:
  • Chickens DAY 7 / 14 / 21 / 28 POST 
   VACCINATION
  • Turkeys DAY 6 / 13 / 20 / 27 POST 
   VACCINATION
 • The first count should be positive. This is a very 
  good indicator of the effectiveness of the vaccine 
  application done in the hatchery as well as an 
  indicator that the vaccine that was used was still 
  infective. 
 • The second count should show significant 
  increase. This is used as an indicator that the 
  shed oocysts sporulated and re-ingestion of these 
  shed oocysts have taken place.
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layers and ducks. This was in China, Vietnam, Indonesia, Bangladesh, Egypt and some other neighboring or more remote countries.
The virus mutating very frequently, endless and constantly updated lists of H5N1 mutant HPAIVs scientifically grouped into “clades” or “sub-clades”, 
with very different antigenic properties, have been regularly published.

But then, starting in 2011-2012, new HPAIVs came in the picture, coming not only from mutations of the H5N1 but also from exchanges of 
genes between very different viruses, HPAIV as well as Low Pathogenic Avian Influenza Viruses (LPAIV). Other viruses were recognized as being of 
the H5 (H5N2, H5N6, H5N8) or the H7 subtype (H7N2, H7N3, H7N7). Some of them were non-pathogenic for wild ducks and consequently 
acquired the capacity to be carried on much longer distances and affect much wider territories.
This explains why the first cases of the recent epizootics observed in the USA (with H5N8 and, more importantly with H5N2, which originates 
from an exchange of genes, i.e. a re-assortment, between the H5N8 and a HxN2 AI virus (10) as well as in The Netherlands (with H5N8) were 
so geographically distant one from each others, confirming a wild bird to domestic poultry transmission. This made it extremely difficult for the 
authorities and poultry industry to react. The expected scheme of “invasion” was not happening: it was not one farm (the epicenter) contaminated by 
the wild birds and then contaminating the neighboring farms in a limited territory; it was many farms hit by the virus within a short period of time, 
with each of them becoming an epicenter (figure 1).

Figure 1: Spreading of H5N2, H5N8 and H5N1 outbreaks in Poultry and Wild Captive birds in North America – Update May 12, 2015 (3) 

Within less than 6 months (December 19, 2014 – June 9, 2015), there has been more than 220 outbreaks of HPAI confirmed by USDA’s National 
Veterinary Services Laboratories, affecting turkey, layers, chickens and pheasants from commercial as well as backyard operations spread over 15 states. 
More than 47 million birds have been killed or depopulated (2).
Many findings have also been reported in wild birds from 5 different states.
While H5N8 was exclusively detected in territories of the migratory birds’ Pacific flyway, H5N2 was detected in the migratory birds’ flyway of the 
central Mississippi. However, on May 10, an outbreak of H5N8 HPAI in a backyard poultry farm was also detected in Indiana, showing a large jump 
of the virus from Pacific to Mississippi flyways.

In the USA as well as in The Netherlands, it was and still is a blessing that not the most densely poultry populated areas have not been hit. The same 
scenario occurring in the Delmarva would have been just apocalyptic. This is the possibility we need to be prepared for: “the postman always 
ring twice”!

Vaccination against AI: What has changed, continued from page 9



39

WHAT ARE THE VACCINES AVAILABLE FOR AVIAN INFLUENZA AND WHAT ARE THEIR ADVANTAGES, DRAWBACKS AND 
LIMITATIONS?
As of today, only 2 categories of AI vaccines are commercially available for poultry, depending on the countries:

- The “classical” killed (inactivated) adjuvanted AI vaccines. They are made from an AIV that is inactivated (by a chemical agent like 
formalin) and mixed with a combination of mineral oils used as adjuvant in order to boost the immune response. For real efficacy, the 
selected virus must be “homologous” i.e. carrying the same type of hemagglutinin HA as the field virus it is expected to protect the birds 
from. This AIV used for production can be a HPAIV or a LPAIV or a laboratory strain created by the Reverse Genetic (RG) technique.
Using HPAIV is very dangerous because it is still fully pathogenic, which poses problem regarding the potential contamination of workers, 
as well as the possible spreading outside production facilities. They are also rapidly killing the embryonated eggs used for propagation, and 
consequently limiting the production yield. Most of the countries have prohibited their use.
LPAIV can be used with good efficacy. Unfortunately, because of the need to have them “homologous” to the field virus, they cannot 
always be found which makes this approach not always possible.
RG AIVs utilized for vaccine production are using a human influenza virus as backbone, which grows well (to ensure a good yield) in 
production substrate and whose HA gene has been replaced by the HA of the field virus, after conversion of the HP cleavage sequence by 
a LP one, using the RG technique. This is the technique most commonly used for production of inactivated vaccines, for animals as well as 
for humans.

- The recombinant vector AI vaccines. These vaccines are made from a live attenuated virus or bacteria (the “vector”) inside the genome of 
which, a gene (the “insert”) encoding for the major immunogenic part of AIV (the HA), has been inserted. When it replicates in the birds, 
the vector expresses the HA, which creates immunity (protection).
As of today, only 3 types of attenuated viruses have been used as vector for recombinant AI vaccines: the Fowl Pox virus (FPV), the 
Newcastle Disease virus (NDV), and the Herpes Virus of Turkey (HVT). They have all been widely used for many years worldwide to 
protect chickens and turkeys against the Fowl Pox, the Newcastle disease or the Marek’s disease respectively.
The HA gene is the only insert that has been used so far, and the different types of recombinant Avian Influenza vector vaccines are 
abbreviated as rFP-HA, rNDV-HA and rHVT-HA. A number can be used to indicate the subtype of the donor AIV. rHVT-HA5 indicates 
that the insert comes from an AIV of the H5 subtype.

All these vaccines, killed or live recombinant vectors show significant differences when it comes to production, route of administration, safety, quality 
of induced immunity as well as capacity to overcome the Maternally Derived Antibodies (MDA) against AIV present in the day-old chicks, or day-
old poults, when the breeders have been vaccinated (25). For recombinant vectors, interference from MDA directed against the vector also needs to 
be considered.
Another important point, and probably the most critical one to consider in case of vaccine prevention against AI, is the capacity of the vaccine to 
cover the continuous antigenic variations of the virus.

A summary of the advantages, drawbacks and limitations of the various types of AI vaccines is presented in table 3.

Table 3: Advantages, drawbacks and limitations of the commercially available AI vaccines

Cost of 
production

Safety
Spectrum of 

protection (H5)
Interference with MDA

Possible routes of 
administration at day-old

Possible use at later age 
(emergency)

Need for booster 
in long -living birds

Possible use 
in Turkeys

KILLED

RG High
Possible reaction at 

injection site
Narrow Yes

Only SQ - Difficult because 
of volume of injection

Possible - SQ or IM Yes Possible

VECTOR

rFPV Moderate
No problem (if not too 
early in-ovo injection)

Unknown
Yes                    

(interference with insert)
SQ (or In-ovo*) Possible - SQ or WW* Yes Unknown

rNDV Moderate
Post vaccination reactions 

(respiratory)
Unknown

Yes                    
(interference with vector)

Spray Possible - Spray Yes Unknown

rHVT Moderate No problem
Broad "cross 

clade protection"
No SQ (or In-ovo*) Unknown

No (long lasting 
immunity)

Possible*

* if accepted by registration authorities

TYPE OF 
VACCINE

As can be seen, as of today, the most attractive vaccine solution is the rHVT-HA5:
- Compared to killed vaccines, it can be used in the hatchery on the first day of age, even in the presence of specific MDA and shows a long 

duration of immunity. Its efficacy seems to be not affected by the antigenic variations of the field virus, which is the major weakness of 
the killed vaccines. rHVT-HA5 has a proven record of efficacy against significant variations of HPAIVs of the H5 serotype, and does not 
require booster vaccinations

- Compared to other vectors, it circumvents MDA (when the rFP-HA is neutralized by MDA against AIV and the rNDV-HA by MDA 
against the vector NDV).

continued on page 41
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INFORMATION AND PERFORMANCE REGARDING A NEW rHVT-HA5 VACCINE
The development of a rHVT-HA5 vaccine started in 2005 and it was officially licensed by USDA in the USA in 2012, and from there in other 
countries. It is now commercially available under the trade name of Vectormune® AI.
In order to complement information included in the original registration file, many scientific investigations, controlled trials and field studies have 
been conducted to increase the knowledge regarding its characteristics and performances, so the prescription and decision for usage can rely on 
broader information. Field experience from large commercial use has also enriched this experience and knowledge.

The construction:
This rHVT-HA5 vector vaccine is a recombinant vaccine constructed from the FC126 strain of HVT inside the genome of which, a gene (the 
“insert”) encoding for the HA of an H5N1 HPAIV has been inserted. The sequence at the cleavage site has been modified so to ensure safety of the 
vaccine.

Antibody response to vaccination:
After vaccination of SPF chickens, this rHVT-HA5 vaccine induces antibodies easily detectable by the Hemagglutination Inhibition (HI) test (using 
homologous antigen), as soon as 3 weeks post vaccination in the majority of the tested animals. At 4 weeks of age, all vaccinated SPF chickens 
seroconvert with HI titer values reaching 5 to 6 log2. This antibody response keeps on increasing until at around 9 weeks of age, and reaches a plateau 
with high titer values of 9 to 11 log2. In commercial chickens carrying MDA against HVT and AIV, under similar conditions of testing, HI antibody 
response is slower to rise and reaches lower values at all time points (figure 2).
Challenge experiments have shown that a high level of protection is reached before homologous HI test antibodies are detected in all chickens, as well 
as despite low level of antibodies detectable by HI test using antigen homologous to the challenge virus.
The lack of antibody response to the nucleoprotein of the virus allows for a possible DIVA monitoring strategy necessary for detection of field 
infection and eradication.

Figure 2: monitoring of antibody response to vaccination with a rHVT-HA5 vaccine (Vectormune AI) in commercial broilers provided or not with MDA 
against HVT and AIV (Ceva Scientific Investigation Study ref. SCI 193-2011)

Protection against challenge (table 4):
To assess protection against virulent HPAIV challenge, 2 criteria are considered as important:

- Protection against mortality
- Reduction of shedding of the challenge virus after inoculation

In the experiments, the rHVT-HA5 vaccine was always injected subcutaneously on the first day of age and challenge given between 2 to 8 weeks of 
age with a dose of 105 or 106 EID50 of challenging HPAIV 
Protection against mortality was generally good to very good, varying from 70% to 100% depending on the experiments. These results included 
challenges with strains of different clades of H5N1 (1, 2.2, 2.2.1, 2.2.1.1, 2.1.3, 2.3.2.1), or different subtypes (Mexico 1994 H5N2, Germany 2014 
H5N8 clade 2.3.4.4) showing very significant antigenic differences from the strain used to construct the vaccine. This suggested the conclusion of 
“cross clades protection against HPAIV of the H5 type” (12). It is believed that immunity induced by this vaccine is of humoral (antibody) as well 
as of cellular types, and of general as well as of mucosal types (12, 20). Obviously, the criteria generally used to indirectly assess protection induced by 

Vaccination against AI: What has changed, continued from page 39
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classical killed vaccines, and in particular antibody response to the challenging virus, are not applicable to this vaccine.
A significant reduction of shedding considering the percentage of shedders as well as amount of virus shed was always observed but with different 
intensities. It is believed that the different experimental conditions and procedures (RT-PCRs of different types, virus isolation) partly explain these 
variations.

A recent experiment conducted in SPF chickens vaccinated on the first day of life with rHVT-HA5 vaccine and challenged 4 weeks later with a 
H5N8 HPAIV isolated in Germany end of 2014 demonstrated 100% protection with significant reduction of shedding (24). This HPAIV used 
for challenge showed close to 98% amino acid similarity with H5N8 and H5N2 HPAIV isolated in 2015 in the USA, so that it is believed that this 
vaccine would induce very high degree of protection against the H5N2 circulating these days in the Midwest and would consequently significantly 
protect chickens and turkeys and contribute to the control of the disease.

Table 4: Results of challenge experiments with rHVT-HA5

HVT AIV Strain S.type Clade Vaccinated Not vaccinated Reference

SPF CK No No A/CK/Viet Nam/1203/2004 H5N1 1 4 woa 85% 0% Perez D. 2012
COM BR Yes No A/Duck/Hungary/11804/2006 H5N1 2.2 2 woa 90% 0% De Vriese J. et al. 2009
COM BR Yes Yes (H5N2) A/Duck/Hungary/11804/2006 H5N1 2.2 2 woa 100% 20% De Vriese J. et al. 2009
COM BR Yes Yes (H5N2) A/Duck/Hungary/11804/2006 H5N1 2.2 3 woa 90% 0% De Vriese J. et al. 2009
SPF CK No No A/CK/Egypt/1709-1 VIR08/2007 H5N1 2.2.1 3 woa 100% 0% Rauw F. et al. 2011
SPF CK No No A/CK/Egypt/1709-6/2008 H5N1 2.2.1 3 woa 100% 0% Rauw F. et al. 2011

COM BR Yes No A/CK/Egypt/1709-6/2008 H5N1 2.2.1 4 woa 90% 0% Rauw F. et al. 2012
COM BR Yes Yes (H5N1) A/CK/Egypt/1709-6/2008 H5N1 2.2.1 4 woa 100% 0% Rauw F. et al. 2012
COM BR Yes Yes (H5N1) A/CK/Egypt/1709-1 VIR08/2007 H5N1 2.2.1 4 woa 90% 0% Rauw F. et al. 2012
COM BR Yes Yes (H5N1) A/CK/Egypt/1709-6/2008 H5N1 2.2.1 4 woa 70% 0% Rauw F. et al. 2012
COM BR Yes Yes (H5N1) A/CK/West Java Subang/29/2007 H5N1 2.1.3 4 woa 80% 0% Soejoedono R. D. et al. 2012
COM BR Yes Yes (H5N1) A/CK/Puwakarta-Cilingga/142/2010 H5N1 2.1.3 4 woa 95% 0% Soejoedono R. D. et al. 2012
SPF CK No No A/Whooper Swan/Mongolia/3/2005 H5N1 2.2 6 woa 100% 0% Kapczynski D.R. et al. 2015
SPF CK No No A/CK/West Java Subang/29/2007 H5N1 2.1.3 4 woa 80% 0% Kapczynski D.R. et al. 2015
SPF CK No No A/CK/Queretaro/14588/1995 H5N2 - 4 woa 95% 0% Kapczynski D.R. et al. 2015
SPF CK No No A/CK/Egypt/1709-6/2008 H5N1 2.2.1 4 woa 100% 0% Rauw F. et al. 2012
SPF CK No No A/CK/Egypt/1709-6/2008 H5N1 2.2.1 8 woa 100% 0% Rauw F. et al. 2012

COM BR Yes Yes (H5N1) A/CK/Egypt/1709-6/2008 H5N1 2.2.1 4 woa 93% 0% Kilany W. H. et al. 2012
COM BR Yes Yes (H5N1) A/CK/Egypt-63/2010 "variant" H5N1 2.2.1.1 5 woa 80% 0% Kilany W. H. et al. 2012
SPF CK No No A/CK/Germany/2014 H5N8 2.3.4.4 4 woa 100% 0% Steensels M. et al. 2015
SPF CK No No A/CK/Bangladesh/11RS1 984-33/2011 H5N1 2.3.2.1 4 woa 100% 0% Bonfante F. et al. 2013

COM LY Yes Yes (H5N1) A/CK/Egypt/128s/2012 H5N1 2.2.1 19 woa 73% 0% Kilany W. H. et al. 2014
COM LY Yes Yes (H5N1) A/CK/Egypt/128s/2012 H5N1 2.2.1 19 woa 60% 0% Kilany W. H. et al. 2014

SPF TK No No A/WS/Mongolia/2005 H5N1 2.2 4 woa 96% 0% Kapczynski et al. 2012

SPF CK = SPF Chickens COM BR = Commercial broilers S.type = serotype
SPF TK = SPF Turkeys COM LY = Commercial Layers woa = weeks of age

Challenge 
at:

HPAIV used for challengeType of 
bird

with MDA against:   % Protection

Onset of Immunity:
In chickens free of MDA against AIV, early protection comes exclusively from the active immunity induced by the vaccine replication. According to 
controlled studies, 2 weeks are necessary to reach protection (8, 9), although earlier resistance to challenge has not been tested yet.
In chickens with MDA against AIV, protection comes also from MDA which are actually protective (9), and it has been observed that active 
immunity induced by vaccination cumulates with MDA protection so that overall early protection is increased. For this reason, in endemic countries, 
vaccination of breeders against AI complements and does not contradict day-old vaccination of broilers and pullets.

Duration of Immunity (DOI)
Data regarding efficacy of rHVT-HA5 to protect long living chickens against very late challenge are not available yet. However, the following 
elements are suggesting of a long lasting protection:

- HVT is known to persist forever in vaccinated animals, so that expression of the HA insert inside the rHVT-HA5 vaccine is likely to persist 
as well as corresponding induced protection.

- Monitoring the HI test AB response (homologous antigen) to rHVT-HA5 vaccination up to 12 weeks of age in commercial layer pullets 
with or without MDA against H5N1 revealed titers increasing and then keeping steady (figure 1).

- Layer pullets of 2 different breeds, vaccinated at the hatchery and reared under the heavy diseases challenge conditions of Egypt, were 
transferred at 19 weeks of age to BSL3 facilities for virulent challenge. Protection levels of 73% and 60% were recorded, which were partly 
due to non AI related disease problems. (15).

Target species:
Experiments have demonstrated replication of rHVT-HA5 and induction of protection in chickens of the SPF, broiler and layer types, as well as in 
turkeys (11), waterfowls of the Goose, Muscovy ducks and Mallard ducks types but not of the Peking type (17).

Vaccination against AI: What has changed, continued from page 41
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WHAT ARE THE OBJECTIVES AND CONDITIONS OF AN EFFECTIVE AI VACCINATION ? WHAT CAN BE EXPECTED FROM 
IT?
As far as vaccination against AI is concerned, 2 points need to be defined:

1) Objectives
2) Specifications for the vaccine

1) What are the objectives of AI vaccination?
In a country or a territory hit by AI, vaccination is primarily a tool to prevent clinical and economical losses due infection with AIV. It is also a 
complement to sanitary and biosecurity practices to reach eradication and recover the AI free status. If it is used as the sole mean to combat the 
disease, vaccination cannot lead to eradication. This is why vaccination against AI needs to be organized, coordinated and accompanied with 
disease monitoring and eradication plans.
In a country free of AI, vaccination can also be used to lower the risk of being hit and slow down the spreading of the virus once a farm is affected.

2) What are the specifications for a good AI vaccine?
When it comes to efficacy, an AI vaccine must answer the following 5 pre-requisites:

- a) The capacity to remain efficacious despite the frequently occurring antigenic variations of the challenging virus
- b) The capacity to overcome MDA that are present in the young chicken as soon as the breeders are vaccinated (or exposed)
- c) The possibility to be used at the hatchery where the conditions to achieve a maximal vaccine coverage are present.
- d) The need for a long lasting immunity so that revaccinations are not necessary.
- e) The possibility to keep on monitoring spreading of the challenge virus in the presence of vaccination, so that vaccination does not 

interfere with eradication plan.

a) Antigenic variability of the challenging virus deeply affects the efficacy of classical inactivated vaccines (including the reverse-genetics 
ones) and possibly the recombinant vector vaccines of the rFP-HA or rNDV-HA types.

Classical inactivated vaccines induce an immunity that is mostly, if not exclusively, composed of antibodies. For this reason, antibody response 
must be strong and specific, which can only be achieved if the vaccine is well manufactured with a high antigenic mass and regularly 
updated according to the evolutions of the field virus. In theory, this is possible when the Reverse Genetic technique is used.

But in the real life, it is just impossible to know when the field virus will mutate, and at the end, which virus will challenge the farms i.e. which 
vaccine strain should be used. The vaccine update can only be made after vaccination failures are observed and the necessary reverse genetic 
antigen made. Even so, this does not answer the question of territories where field strains of various antigenic profiles are present. The use of 
multivalent killed vaccines, or multiple vaccinations using different killed vaccines is just not realistic.

The rHVT-HA5 vaccine has demonstrated its capacity to remain efficacious even if very significant changes in the field virus occur, as long 
as the virus is of the H5 subtype (which is the case in the US).

b) Interference with MDA occurs very soon after implementation of vaccination. Breeders are the most valuable animals of the poultry 
chain, and are generally first to be vaccinated. Then, soon after, they are carrying antibodies that are transmitted to their progeny, the MDA. 
Interference between classical killed AI vaccines and MDA has been well documented. The only way to overcome MDA is to delay the 
age at vaccination and wait until MDA have waned. Thus an optimal time for vaccination is difficult to determine for a given flock, and 
implies the risk of an early field infection. Besides, MDA prohibits the administration at the hatchery, which is necessary to achieve optimal 
coverage.

Interference between MDA and vaccine has also been shown for rFP-HA and rNDV-HA type of recombinant vector AI vaccines. For the rFP-
HA vaccine, the dominant interference is related to expression of the HA insert; the Fowl Pox virus being capable to replicate even in the 
presence of anti-Pox MDA. For the rNDV-HA vaccine, the interference is more related to the NDV vector itself, which is well known for 
vaccination against the Newcastle disease (5). Early vaccination against ND with a live ND vaccine reduces and shortens the immunity.

Interference of MDA when using the rHVT-HA5 vaccine is not a major issue. Many years of use of HVT vaccine to prevent the Marek’s 
disease have established its capacity to replicate in the presence of MDA against the vector. Besides, many experiments have also 
demonstrated the absence of significant interference of MDA directed against AIV on the take of this vaccine (8, 14, 15, 22, 23).

c) Possible use at the hatchery is critical and cannot be avoided. It is the only way to ensure good vaccine coverage, so that, in case 
of challenge, a minimal percentage of birds are left susceptible. Because of interference with MDA, and also because of the difficult 
administration of a large (0.5 ml) dose by the subcutaneous route, killed vaccines (if not concentrated, which is generally the case) are 
obviously not fit for hatchery vaccination. This is even truer if in-ovo vaccination is the only available route of administration.

Similarly, because of interference with MDA, the recombinant vector AI vaccines of the rFP-HA or rNDV-HA types can hardly be reliably used 
in the hatchery.

Because of its nature and its capacity to escape from interference with MDA, the rHVT-HA5 vaccine is by definition a hatchery vaccine, 
and is presented in a way the users in the US are familiar with.

Vaccination against AI: What has changed, continued from page 42
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d) The capacity to induce a long lasting immunity is critical. In endemic countries where vaccination with killed AI vaccine is used, long 
living birds like layers or breeders are vaccinated up to 6 times (China) to ensure an acceptable level of 

e) protection! This is costly, not practical and shows the limitation of killed vaccines. As of today, no other alternative is available when classical 
killed vaccines are used.

As described above, some experience with rHVT-HA5 vaccine has shown that much longer lasting immunity can be expected, but this 
needs to be further investigated, either using the rHVT-HA5 vaccine alone or in combination with killed vaccine in the same 
vaccination program.

f) The possibility to monitor the spreading of the field HPAIV in vaccinated flocks is usually named the DIVA strategy i.e. the possibility 
to Differentiate Infected from Vaccinated Animals. Killed vaccines are made from whole inactivated AIV so that antibody response to 
infection can hardly be differentiated from antibody response to vaccination, especially when a vaccine homologous to the field virus is 
used. This is why “vaccination against AI” is often accused of masking the infection.

The rHVT-HA5 vaccine does not contain the whole AIV, and for this reason, induces antibodies only against the HA insert, and not 
against the nucleoprotein or the neuraminidase that are other components of the virus. Antibody response to vaccination can then be 
detected using the HI test. In case vaccinated birds are infected, then the field virus will replicate (although to a much lower degree), 
and some antibody response to the nucleoprotein or the M2 protein will be detected (6, 16, 24). This will need further investigation 
but on a short term, infection could also easily be detected by PCR so that a real DIVA strategy can be applied with this vaccine. 
Vaccination with rHVT-HA5 vaccine does not prevent the monitoring of the spreading of the field virus and can help ensuring the AI 
free status of flocks or territories. This is a strong argument to maintain exports in the presence of vaccination.

WHAT ARE THE RISKS OF AI VACCINATION?
Even when an efficacious vaccine is used, the risks identified with AI vaccination are still the same as the ones already identified for other 

vaccinations, against the Newcastle disease, Infectious bronchitis, Marek’s disease or any other diseases.

An excess of confidence in vaccination.
Vaccination is a powerful aid in the control of infectious diseases but can never be a standalone solution. Vaccines are most of the time protecting 

against the disease i.e. the consequences of infection, not against the infection itself, so that the field virus can still infect, replicate and be 
re-excreted. There are only very few veterinary vaccines that have the capacity to totally block the pathogenic agent, which is scientifically 
called “sterile immunity”. Even if limited, or reduced, the shedding of the challenging infectious agent is always possible. Thanks to 
vaccination, the risk is lower, but not totally eliminated. Biosecurity programs always need to be present and strong, having in mind that 
the best protection against any kind of challenge is simply to avoid the challenge.

A poor quality of vaccine application.
At the level of a flock there are always birds that are missed during the vaccination process. It is generally acceptable for an epizootic disease like 

Avian Influenza (or Newcastle Disease) if the percentage of missed birds remains low (less than 3-4%) and if the challenge pressure is not 
constantly applied to every chicken (as it is for the Infectious Bursal Disease of Marek’s disease).

Vaccination at the hatchery is much easier to control and consequently, far more reliable than any other type of vaccination, in particular 
vaccination at farm, and this is why it is preferable (18). But it does not mean that big mistakes cannot be made. There are flocks where as 
many as 50% of improperly vaccinated chickens can be detected, so monitoring and assessment of vaccination is necessary.

When it comes to using a vaccine like Vectormune AI, it is also particularly important to keep in mind that this vaccine does not spread, so that 
if not vaccinated, the chicken will never be protected by the vaccine received by its hatch mates. For this reason, all the critical steps of the 
vaccination process including storage, distribution, reconstitution, injection need to be regularly monitored.

One of the important advantages of vaccination in the hatchery, is also to eliminate the well identified risk of transmission of AI by the 
vaccination crews going from farm to farm…

The factors of a good immune response.
Vaccination stimulates the immune system to produce an immune (protective) response. If immune system is compromised, at the time of 

vaccination or later, then protection is also compromised. This is why vaccination works so well in some farms, and not so well in others. 
Quality of day-old chickens or day-old poults, housing, feed, environment, farming, ventilation, as well as control of intercurrent infections 
are also critical factors for the success of vaccination.

WHY HAS VACCINATION NOT WORKED PROPERLY IN COUNTRIES THAT HAVE APPLIED IT ?
The fact that Avian Influenza is still endemic in countries where AI vaccination has been applied is often presented as an argument to refuse 

vaccination. In fact this situation is the consequence of many factors including the main following ones that have been already detailed above:
- In all countries, the AI vaccines used were mostly, if not exclusively, of the classical inactivated types, and for this reasons, were unable to:

o Ensure a good vaccine coverage of the flocks by injecting vaccines at the hatchery,
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o Or if hatchery vaccination was in place, interference with MDA neutralized their action (4)
o Answer the key problem of evolution of the field virus and maintain a steady level of efficacy whatever the challenging virus.

- The rFP-HA vaccine was tried in Vietnam, as well as the rNDV-HA in China, but soon revealed inefficacious when administered to 
chickens carrying MDA against AIV or NDV.

- Vaccination was implemented more or less as standalone solution, without comprehensive monitoring plan of the infection.
- Dedicated technical and financial means were generally poor so that no real coordinated action plan and in particular no compensation 

system for farmers affected by the disease was introduced so that they often tried to save the surviving birds by bringing them to the market 
and doing so, helping the disease to spread.

The rHVT-HA5 vaccine has been introduced recently in Mexico, Egypt and Bangladesh but, as of today, at a limited scale so that the benefit cannot 
yet be clearly seen. However, a survey conducted in Egypt under the supervision of FAO and CIRAD (a French NGO) has shown that vaccination at 
the hatchery with this vaccine was clearly beneficial (18)

As of today, no real field experience of using the rHVT-HA5 vaccine can be presented to support the statement that implementing vaccination with it 
is not useful.

CONCLUSION: WHAT ABOUT THE FUTURE OF AI VACCINATION ?
Avian Influenza has dramatically and deeply changed since a few years, and is now induced by more types of viruses than before, also present in more 
countries than before. These more recent viruses are also better “adapted” to wild waterfowl populations. They are not behaving as HPAIV in wild 
waterfowl so that they can be carried on much longer distances. This is unfortunately helping the spreading of the disease and has changed the vision 
we had of it and of its control. The risk is much higher than it was and it is really the right time to forget about the old dogmas and adapt to this new 
situation.
In the meantime, fortunately, a new vaccine has been developed that can answer most of the objections that we had against vaccination. Many 
experiments have already been conducted with it, and it has shown strong capacities to protect against a wide variety of different H5 type HPAIV 
as well as to overcome the presence of MDA and be used reliably at the hatchery. These features did not exist for classical vaccines used until now. 
It is believed that, as of today, and because of this new rHVT-HA5 vaccine, vaccination can no longer be neglected but needs to be considered as a 
real tool to protect the poultry industry against clinical and economical losses without impairing the implementation of a truly efficacious disease 
monitoring system aiming at eradication. Recent experiments have demonstrated the efficacy of this vaccine against circulating HPAIVs of the H5 
serotype.
It is also believed that more funds should be dedicated to research on AI vaccines. We cannot only keep on dedicating means to understand the rain 
and the ways to control it. It is now time to work more intensively on umbrellas.

Abbreviations / Lexicon
AB: Antibody / Antibodies
AI: Avian Influenza
AIV: Avian Influenza Virus
FPV: Fowl Pox Virus
HA: Hemagglutinin
HPAI(V): Highly Pathogenic Avian Influenza (Virus)
HVT: Herpes Virus of Turkey
Immunogenic: that can induce immunity (protection) in the birds.
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Immunogen: the part of a virus that induces immunity (protection). The major 
immunogen of the Avian Influenza virus is the hemagglutinin.
LPAI(V): Low Pathogenic Avian Influenza (Virus)
MDA: Maternally Derived Antibodies: antibodies produced by the breeders and 
transmitted to their progeny through the egg yolk.
NDV: Newcastle Disease Virus
OIE: World Organization for Animal Health / Office International des Epizooties
RG: Reverse Genetics
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