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stablelab studies

Newborn Foal Testing

Why we did this study   
Neonatal exams are important in evaluating foals for presence or risk of 
disease. StableLab wanted to investigate the usefulness of Serum Amyloid A 
(SAA) in distinguishing Healthy from Non-healthy Newborn foals.

How we conducted this study   
This study was conducted on a breeding farm during three breeding 
seasons from 2013–2015, involving 175 newborn foals. 

What we found out 

SAA was 3 times better than white blood cells (WBC) in distinguishing 
healthy from non-healthy newborn foals. Foals were tested between 8 and  
36 hrs post parturition and an SAA threshold of 100 ug/ml was used.

Clinical examination and blood testing are 
important tools for evaluating and monitoring the 
health of newborn foals. Early detection and rapid 
intervention with effective treatment is critical for 
successful outcomes when dealing with infections 
in newborn foals. Newborns are at an increased 
risk of developing infection if adequate transfer of 
passive immunity does not occur within 24 hrs of 
birth. While immunoglobulin G (IgG) testing has 
become a widely accepted standard in determining 

The Importance of Newborn Foal testing

the risk of future infection, it does not inform the 
veterinarian of impending illness in a foal at the 
time of examination and sample collection. White 
blood cells (WBC) and fibrinogen are commonly 
used in the neonatal exam, however, they do not 
always provide reliable information for detecting 
the early stages of infection. The goal of this study 
was to determine whether SAA could deliver value 
in identifying impending infection at the time of the 
routine neonatal examination.
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Materials and Methods

Study Design

SAA testing was integrated into an existing 
neonatal exam on a breeding farm during three 
breeding seasons; 2013 (n=15), 2014 (n= 64) and 2015 
(n=96). The existing protocol consisted of clinical 
examination by the resident veterinarian, a complete 
blood count (CBC), biochemistry analysis and IgG 
testing, where sampling took place within 36 hours 
post-parturition. 

Foals were categorized as either “Healthy” (n=151) 
or “Non-Healthy” (n=24) based on the results of the 
clinical examination by the veterinarian, and normal 
or abnormal CBC and/or biochemistry panel.

Data Collection and Analysis

SAA was measured using the StableLab test 
cartridge and the StableLab hand held reader. WBC 
counts were conducted using a calibrated Hemavet 
850 analyser and IgG values were determined using 
a semi-quantitative ELISA-based test.

The results for each of the parameters under 
analysis in this study for the 175 foals were compiled 
and analysed using Microsoft excel (2008/2011) 
and MedCalc Statistical Software (v15.8), where the 
data was categorized according to healthy and non-
healthy diagnoses.

Chi-squared and p-values were obtained using 
the Kruskal-Wallis test to assess the relationship 
between SAA values and healthy or non-healthy 
diagnoses, where significance was assigned p<0.05.

The prevalence of non-specific disease was 
calculated and the diagnostic value for SAA, WBC 
and IgG were calculated by determining positive 
predictive value (PPV), negative predictive value 
(NPV), sensitivity and specificity, where normal 
measurements for WBCs and IgG were 5 – 12 x103 
cells/ul and >800 mg/dL respectively. A 100 ug/ml 
threshold was arbitrarily assigned to SAA for the 
purpose of calculating diagnostic value.

table 1    Diagnostic value terminology and definitions

Terminology Definition

Positive Predictive Value (PPV)  The probability that subjects with a positive screening test truly  
have disease.

Negative Predictive Value (NPV)  The probability that subjects with a negative screening test truly  
don’t have disease

Sensitivity The ability of a test to correctly identify those with disease

Specificity The ability of a test to correctly identify those without disease
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table 2    Diagnostic test statistics calculated for SAA and WBC.

  Positive  Negative   
Normal Range Predictive Value Predictive Value Sensitivity Specificity

SAA < 100 ug/ml 66.7% 92.4% 50.0% 96.0%

WBC 5 – 12 x 103 cells/ul 20.5% 87.8% 36.0% 76.7%

Results
Unlike adult horses, foals are observed to have minor 
elevations in SAA in the first few days of life. We 
found that when we assigned a 100 ug/ml cut-off 
value, SAA was a better biomarker than a WBC for 
identifying non-healthy newborn foals.

Chi-squared and p-values were calculated to assess 
the relationship between SAA measurements and 
healthy or non-healthy diagnoses. The Kruskal-Wallis 
test calculated these values as 18.3 and 0.00002 
respectively, demonstrating statistical significance 
(p<0.05) that low SAA values are associated with 
healthy diagnoses and non-healthy diagnoses are 
associated with elevated SAA values (Figure 1).

The diagnostic value of SAA as an indicator of 
disease was calculated using a 100 ug/ml threshold. 
The probability of a positive SAA result with a non-
healthy diagnosis (PPV) and the probability of a 

negative result accompanied by a healthy clinical 
examination (NPV) were calculated as 66.7% and 
92.5% respectively, assuming values above 100 ug/
ml to be positive and those below 100 ug/ml to be 
negative (Table 2).

As a comparison, the diagnostic value of WBCs was 
calculated based on normal WBC values ranging from 
5 - 12 x103 cells/ul. The PPV of SAA was more than 3 
times greater than that of WBCs (20.5%).

WBCs demonstrated good NPV (87.8%), but poor 
sensitivity (36.0%) indicating that the majority 
of non-healthy newborns would be incorrectly 
diagnosed as healthy when WBCs are used alone.

Serum IgG concentration is measured to assess 
adequacy of passive transfer of colostral immuno-
globulins and as such, to predict future risk of 
infection however, it is often used to assess newborn 
health status. In Table 3, we demonstrate the value of 
diagnosing infectious disease with SAA as an adjunct 
to assessing the risk of future infections with IgG. 

IgG possessed good NPV and specificity (86.4% and 
93.3%) indicating that majority of healthy newborn 
foals were correctly identified. However, SAA was five 
times more sensitive than IgG and the PPV of SAA 
was almost four times greater than IgG in correctly 
identifying non-healthy newborn foals.

figure 1    
A graphical representation showing the distribution 
of SAA values between healthy and non-healthy 
newborns.

table 3    Diagnostic test statistics calculated for SAA and IgG

  Positive  Negative   
Normal Range Predictive Value Predictive Value Sensitivity Specificity

SAA < 100 ug/ml 66.7% 92.4% 50.0% 96.0%

IgG > 800 mg/dL 16.7% 86.4% 8.3% 93.3%
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Discussion
Pre-emptive screening, accurate diagnosis and 
robust monitoring protocols are essential for 
effective newborn management. Non-specific 
manifestations of illness in the equine newborn 
remain a diagnostic and prognostic challenge 
and therefore the need for improved diagnostic 
indicators remains valid. An ideal biomarker would 
elevate in advance of the onset of clinical signs and 
indicate the need for therapeutic intervention. Here 
we have demonstrated the value of SAA when it is 
incorporated into the neonatal exam to enhance 
current detection and diagnostic methods. 

This study demonstrated a positive correlation 
between elevated SAA in non-healthy newborns and 
the presence of illness (P = 0.00002) and has shown 
that SAA is a more sensitive and specific indicator of 
newborn illness than traditional WBC counts. 

Unlike adults, newborn foals can have a mildly 
elevated SAA concentrations for the first few days 
after birth. It has been postulated that this may 
be related to development of immune function, 
however the precise reason has yet to be elicited. 
Using a SAA concentration of 100 ug/ml as a 
threshold for diagnosing disease in newborn foals, 
the positive and negative predictive values were 

calculated as 66.7% and 92.4% respectively while 
sensitivity and specificity were calculated as 50% 
and 96% respectively. In comparison to WBCs, SAA 
possessed three times greater positive predictive 
value in correctly identifying non-healthy newborn 
foals, indicating weak correlation of abnormal WBCs 
with non-healthy newborns. 

Conclusions
In newborn foals, clinical symptoms of illness are 
often non-specific, making diagnosis challenging for 
the veterinarian. Here, we present a study, in which 
we evaluate the use of serum amyloid A (SAA) as an 
early indicator of illness in newborn foals. We have 
demonstrated that SAA is 3 times better than WBC 
in detecting non-healthy newborn foals and that it 
should be implemented in to the neonatal exam as 
an adjunct to IgG testing.

Take Home Message
SAA has greater diagnostic value than WBCs in 
correctly identifying non-healthy newborn foals 
when a threshold of 100 ug/ml SAA is used. 

SAA is a valuable adjunct to IgG testing in the 
neonatal exam.




