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Why do we test? Why serology in poultry?
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Surveillance involves continuous observation 
to determine the absence or presence of a 
disease in a flock.

We can control a disease by active and 
passive surveillance methods.

Active surveillance: performing routine and 
systematic monitoring to verify flock status.

Passive surveillance: on-site flock 
evaluations, signs of disease identification, 
post-mortem examinations and samples for 
lab diagnosis → increased mortality, clinical 
signs and/or egg production drops.

Laboratory testing is part of diseases 
surveillance and prevention.

Prevention programs should include:

Biosecurity.

Vaccination.

Evaluation of production results.

Regular flock examinations.

Examination of culled and dead birds.

Periodic serological flock profiling 
(monitoring program).

Diseases surveillance and prevention



© 2024 IDEXX Laboratories, Inc. All rights reserved.

Active surveillance → monitoring program: collect data that describes the pathogen in a population.

The monitoring program is designed to accumulate statistically reliable prevalence data over time, to indicate a change 
in the incidence of the pathogen!

A monitoring program is also used to assess vaccines scheme compliance and to set a flock profile → baselines.

In both cases, the sampling methodology and the number of samples must be representative of the population.

Monitoring program

Population

Sample
Subset of the 

population under 

study
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Notifiable diseases and eradication programs

Notifiable diseases testing usually regulated by 
national control programs (NCP). 

OIE notifiable diseases:
AI: NCP regulates the testing, but also auto-control testing.

NDV: no NCPs. Birds usually vaccinated and tested for 
vaccination control and disease monitoring.

Eradication programs:

MG and MS: usually, auto-control programs to obtain 
Mycoplasma-free parents’ stock.

Food Safety:
Salmonellosis: NCPs following EU/national legislation.

EU legislation includes 2 types of sampling: official controls 
and those by initiative of each food business operator.

Discretionary testing – vaccination and disease 
control

Commonly monitoring programs for vaccination 
follow up and to check the health status of the 
flocks.

The diseases monitored and the number of tests 
are related to:

Value of the birds.

Vaccination program.

Disease’s prevalence and economic impact.

Cost.

Why testing in poultry?
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Objectives of a regular/good monitoring program

Reduce costs by increasing the efficiency of 
feed utilization and decreasing the incidence 
of disease.

Detection of subclinical problems.

Early detection of disease outbreaks 
(increasing field challenge).

Identification of new emerging problems.

Detection of unnoticed production losses.

Serology tests are the most used in 
poultry.

Determine freedom from specific pathogens.

Monitor vaccine and vaccination process.

Why serological monitoring of vaccinations?

Justify the investment in the right vaccine.

Vaccine failures often occur due to poor 
handling or application.

Ensure proper vaccine take to maximize the 
vaccine benefits.

Monitor disease pressure to adjust 
vaccinations.

Allow for corrective action if take is not 
satisfactory.

Avoid costly disease and suboptimal 
performance.

Determine right vaccination date (IBD).

Sometimes  to check if another vaccination is 
necessary (e.g., CAV).

Importance of discretionary testing 
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Know good sampling
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The key points to achieve a good monitoring are

Use of a statistically valid sampling method so that the samples are representative of the flock.

Collect, transport, handle and process the samples correctly so that they are of the needed uniform 
quality.

Select the correct testing technique so that the results are reliable, reproducible and repeatable.

The statistical validity of the sampling method depends on two main conditions

Proper samples size to accurately represent the flock.

Selecting random birds for sampling.

It is very important to provide flock information to the laboratory: age, current vaccination 
program and clinical history.

Correct sampling for monitoring
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The number of samples to be collected is as important as random sampling in determining the true mean 
flock titer or freedom from a disease.

Sample size is a function of the percentage positive (or negative) birds in a population and the required 
certainty/confidence level. Not a function of the test specs!

At random sampling: n = {1 – (1 – α)1/D}{N – 0,5 (D – 1)}
✓ n = number of samples

✓ α= required certainty of detection the infection

✓ D = number of infected animals

✓ N = herd size

In practice the number of samples to collected from a flock is the number that is accepted as statistically 
correct.

For this reason, 24 to 30 samples are ideal and will accurately reflect the infection rate with a 90-95% 
confidence level.

If we are screening for a slow spreading disease, like mycoplasma, we may need to test more samples (≥ 60) 
because there will be fewer positives in the flock.

Correct sampling for monitoring – Sample size

Statistically correct: 24-30 samples!
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Tables and graph show that more samples are needed if 
the disease is less prevalent, but flock size has little 
impact.

Example: 

✓ if 10% of the birds in a house are positive for a disease then 
testing 30 random samples will give you an accurate 
estimate of the infection rate 95% of the time

✓ if you test only 10 birds the confidence level drops to 65%, 
so that there is 1 in 3 chance of missing the disease. 

Correct sampling for monitoring
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24-30 sample range is a statistical 
calculation that factors in disease 
prevalence and desired confidence 
regardless of flock size.

With fewer than 24 samples there is a 
greater chance of missing the disease or 
misinterpreting vaccine status.

Accuracy is very low with just a few samples 
but improves rapidly reaching 95% at 
around 30 samples.

Sample size for vaccination control
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The sampling needs to be representative of the flock!

Random selection inside the house is the best way to obtain it.

Collecting samples from multiple locations within the poultry house, averages out the effects of variation within the flock.

Sampling one house does not represent the entire farm!

Correct sampling for monitoring - random selection
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It is important to keep birds as calm as possible 
during bird collection and blood sampling. 

No more than 1% of the body weight of the bird 
should be collected in blood at one time. 

The tube should not have anticoagulant in it for 
serology. 

Wait for a clot to form at room temperature before 
refrigerating.

Goal: one single large clot in the tube, which can 
easily be separated from the serum.

Good storing before sending and transportation are 
critical!!!

Basic sampling – good blood samples
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PCR usually positive from 48-72h after infection.

ELISA only after 14-21 days. For some virus/bacteria seroconversion may happen after 8wks.

Select the correct test - right timing is crucial!

Time PCR 

results

ELISA 

results

Interpretation

Day 1 + - Clinically sick birds.

Week 1
+ -

Acute infection.

Not detectable IgG.

Week 2
+ +

Ongoing infection.

Decrease in viral load.

Week 5 - + End acute phase (chronic). 
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Understand ELISA results and the importance 
of baselines
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When comparing results keep in mind that different ELISA will have different cut off, sensitivity and 
specificity.

Higher titers with ELISA does not always means higher protection (e.g., IgA not included).

Live respiratory vaccines (IBV, ND) may give also a local immunity response, that can not be measured in 
ELISA.

Furthermore, for many bacteria, immunity is primarily cell-mediated and it is not measured by ELISA.

ELISA are not always strain specific: high titers may not guarantee protection against a different strain.

Leave always 3-4 weeks between same live vaccination (particularly if same strain) otherwise we may waste 
vaccine and over stimulating the birds, and the titers may also be lower!

Baseline are very important for your ELISA interpretation!

Regional Specific Baseline: the same titer can mean protection for one farm but not enough to protect another 
farm.

Understanding ELISA results
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Caused by normal biological variation

Contact with field pathogen (not always results in infection).

Changes in vaccination (type, time, administration, etc.).

Immunosuppression. 

Caused by human or instrument errors

Improper sample collection, storage or handling.

Improper ELISA technique.

Improper (malfunction) instruments.

Assay validity - check positive and negative 
controls

Duplicate controls.

Stick to insert information.

Why there is a variation in my ELISA titers?
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What is an ELISA titer?

The result of a mathematical 
formula which translates a 

relative color intensity (S/P) 
of a single dilution of the 

serum into a number = the 
titer

ELISA results calculation and titers

Indirect ELISA: ratio S/P (Sample to Positive)

Titers

         Y= a (X) + b

         a = gradient 

         b = intercept 

Blocking ELISA: ratio S/N (Sample to Negative)

 

 
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Indirect ELISA result transformation

Compare to 

Positive Control

Use equation of the line to 

generate titer value
In xChekPlus* assign titers 

to groups

Sample 

Optical 

Density

S/P 

Ratio Titer
Titer 

Groups

Group 0 396

Group 1 397

Group 2 1000

Group 3 2000

Group 4 3000

Group 5 4000

Group 6 5000

Group 7 6000

Group 8 8000

Group 9 10000

Group 10 12000

Group 11 14000

Group 12 16000

Group 13 18000

Group 14 20000

Group 15 22000

Group 16 24000

Group 17 28000

Group 18 32000

Equation derived early in kit 

development
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Why different ELISA titers?

An ELISA kit with higher titers means a more sensitive test?

Higher titers sounds good: suggests many antibodies, high quality vaccination…it only depends on the 
kit and the formula!

Direct titer comparison is not possible!

Example

Test A: S/P > 0.2 positive sample.

Formula: 

Positive titer > 396

Test B: S/P > 0.2 positive sample.

Formula: 

Positive titer > 834
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Understanding ELISA results and report

Graph

Statistics

Controls
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Arithmetic mean

y = n1 + n2 + n3 + … nx / x

It is very sensitive to extreme values.

Mean titer of tested birds = approximate titer of average 
bird within the flock.

The larger the sample size, the more reliable the mean.

Geometric mean

the nth root of the product of n numbers:

It considers all the values of the distribution.

It is less sensitive than extreme arithmetic mean.

Understanding ELISA results and report

Amean: 3850

Gmean: 3390

Amean: 1146

Gmean: 533
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Standard deviation (SD)

SD = [  (x – y)2]½

A statistical measurement of the amount of variation 
around the mean titer value.

A large SD indicates a large variation around the mean.

The larger the sample size, the smaller the SD.

Coefficient of Variation (CV)

CV = (SD/Mean titer) x 100

Calculates the variation of the average individual, 
expressed in % deviation of the mean titer values.

A flock with a low CV (<40%) has birds that show similar, 
uniform responses.

A flock with a high CV (>40%) indicates more variability 
than normal.

Understanding ELISA results and report
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Guidelines for results interpretation are a starting point 
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A baseline is a range of titers which are set based on previous experiences to define an average of expected titers in 
flocks with known production parameters.

They typically include low, medium, and high values.

Up or down shifts are more noticeable with the use of a baseline.

IDEXX color coded graph: yellow below the expected titers (in relation to
    the average baseline value), in green are as expected and red above.

It is important that the baseline is specific to:

Type of birds

Age.

Vaccination program, schedule and type.

Geography

Temporality (seasons).

For a better results interpretation you need baselines
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Keep in mind the sample size and sampling time.

Confirm that is tested a statistically significant number of 
samples from each lot.

When greater variability in titers is expected, it is 
advisable to increase the number of samples.

Reducing the sample size can cause unreliable or 

erroneous results.

What do you need to create reliable baselines?

A min of 24 samples/test and min 6 cycles with the same 
vaccination program for broilers and min 3 for breeders.

Age of the birds and age and status of the breeders.

Compare ELISA results to slaughter or eggs production 
performances to correlate with the baseline.

Build your baselines
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Conclusions

Laboratory testing is crucial in diseases prevention and 
surveillance.

The sampling methodology and the number of samples 
must be representative of the population!

Sampling one house does not represent the all-entire 
farm!

Taking 24 to 30 samples are ideal and will accurately 
reflect the infection rate with a 90-95% confidence 
level.

Compromising the sample size for an economic gain 
may cause unreliable flock titers and misleading 
results.

Use proper sample handling and proper ELISA 
techniques.

Establish baselines.

Good cooperation between veterinarians and 
laboratory will yield in added value to the poultry 
producer.

Check IDEXX books!



Thanks!!!
dario-zammerini@idexx.com
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