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Neonatal foal diseases  
 
The foaling season is beginning and the 
health of our future athletes is certainly 
one of our main concerns.  
 
Infectious diseases are still an important 
threat to neonatal foals wherefore 
Wohlfender et al. (2009a & b) 
investigated both the incidence and 
prevalence of diseases in neonatal 
foals, the possibilities of prophylactic 
measures and risk factors for the first 30 
days post partum. More than 1000 foals 
were studied and the results provide an 
up-to-date overview about the nature 
of various neonatal foal diseases; these 

findings are the contents of this and the 
next newsletter. 
 

 

Welcome to the third edition of EFTBA’s 
veterinary newsletter.The study this time 
is, again timely, and interesting, and 
shows how good stud management 
can lead to healthy foals and cut 
veterinary intervention.  

I am extremely proud of, and would 
like to thank our active and influencial 
Veterinary Advisory Committee: Dr 
Hanspeter Meier, Dr Des Leadon and 
Dr Roland Devolz, led by able 
Chairman, Tim Richardson 

Welcome to EFTBA’s veterinary newsletter 
 

I would like to thank Dr Richard 
Greenwood for his advice over many 
years on behalf of the TBA in Great 
Britain. I wish him a happy retirement,  
and welcome his replacement Dr 
James Crowhurst who has contributed 
an important part of the study which 
we look at this month.  

Joseph Hernon  

Chairman, EFTBA  

 

 

 

“Many thanks to Mrs. 
Eva-Maria Bucher-
Haefner, Moyglare 
Stud Farm, for her 

valued sponsorship 
of this newsletter.”  

Use of prophylactic s 
cannot replace good 
stud hygiene but is hugely 
influenced and, of course, 
ensuring adequate 
colostrum intake after 
birth.  
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Nowadays, management practices have improved and 
the question arises whether prophylactic antimicrobial 
drug administration is still necessary in foal rearing 
 
The objectives of this study were to determine the 30 day 
incidences of infectious and noninfectious diseases and 
to ascertain the effect of routinely administered 
prophylactic 3 day antimicrobial treatments on the 
frequency of infections in the neonatal foal up to age 30 
days during one stud season. 
 
Material and methods 
 
Population and data collection 
The study population consisted of foals born on stud farms 
(n = 36) in the Newmarket (UK) area between 1st January 
and 30th June 2005.  
 
The aims and methods of the investigations were 
described to all participants. The foals were followed for 
the first 30 (± 1) days post partum to record demographic 
and management data and health-related events. 
Depending on the number of foals born each week, the 
stud farms were visited weekly, every fortnight or less 
frequently. At each visit, the stud groom or manager 
were interviewed. Additional information was collected 
by interviewing the treating veterinarian and from 
laboratory-, veterinary- or post mortem reports, as well as 
from the client database. The study was entirely 
observational in nature. 
 
A short overall examination of every newborn foal was 
performed preferably on the first day by the treating (stud 
farm) veterinarian. This included a check of the foal’s 
behaviour, general maturity, suck reflex, mouth (palate), 
nostrils, mucous membranes, eyes, umbilicus, ribs, heart, 
respi-ration, limbs and testes if male. Depending on the 
findings of this examination the foals were classified as 
clinically normal or abnormal. 
For every foal the IgG value was determined from a 
serum blood sample within 12–48 h of birth;   routine 

haematology, biochemical profile and fibrinogen assay 
were also available. For some foals with severe diarrhoea 
a faecal sample was tested for rotavirus. 
 
The foals for the 30 day incidence calculations were 
classified into 2 groups depending on their stud’s strategy 
in prophylactic antimicrobial treatment:  
- Group A consisted of foals, given a prophylactic course 
of antimicrobial drugs i.m. for at least 3 days (‘with 
prophylactic antimicrobial drugs’).  
- Group B consisted of untreated foals (‘without 
prophylactic antimicrobial drugs’, control).  
For foals from Group A the short veterinary examination 
was repeated together with every injection of 
prophylactic drugs.  
 
Classification of neonatal conditions 
The basic classification of neonatal conditions by 
Rossdale (1972) was applied following some 
modifications as suggested by Stoneham (2005).  
The four main categories in this classification were: 
- infectious 
- noninfectious  
 -developmental conditions 
- immunological conditions.  
Three additional subcategories were created and added 
under noninfectious conditions: 
- noninfectious lameness 
- trauma  
- colic signs (excluding signs of colic due to meconium 
retention). 
 
Case definitions of infectious diseases  
Among the foals used for the incidence study, the 
occurrence of the following diseases and their diagnostic 
criteria was monitored: 
- Septicaemia: Clinical diagnosis, haematology, positive 
blood culture, confirmation of infection in two or more 
locations by post mortem examination or positive cultures 
of affected organ systems. 
 

Diseases in the neonatal foal and their prophylaxis 

Infectious diseases are still one of the major economic burdens of the 
equine industry and especially in neonatal foals (Horohov 2005). However, 
statistically significant information about their incidence and prevalence is 
limited, and since the 1950s it has been a common management practice 
to administer a 3 day course of antimicrobial drugs to neonatal foals 
(Cosgrove 1955).  

Since then this is a practice on many stud farms, and it was shown, beside 
hygiene, to significantly reduce the incidence of post natal infections 
(Rossdale 1972; Platt 1977). 

However, Platt (1983) stated that prophylactic short-term antibiotic 
treatment is unlikely to be more than temporarily effective in preventing 
acute bacterial infections if the foal is colostrum deficient. Moreover, 
Koterba et al. (1984) observed that Gram-positive agents seemed to have 
been gradually replaced by Gram-negative bacteria in neonatal infections, 
coinciding with the widespread use of antibiotics 

 



- Diarrhoea: Scouring was differentiated into ‘severe’ or 
‘mild’. Cases deemed to be ‘severe’ were classified as 
an infectious condition. Foals in this category were 
showing systemic signs of ill-ness, i.e. raised body 
temperature, dullness and loss of suck reflex in addition to 
very soft to liquid faeces. Some foals tested positive for 
rotavirus and veterinary treatment was required. ‘Mild’ 
included foals with mild symptoms i.e. ‘foal heat 
diarrhoea’ or ‘grass diarrhoea’ with no clinical signs 
beside scouring and where no treatment was necessary 
and care by the stud personnel was sufficient. 
 
- Respiratory infection: Clinical diagnosis, haematology 
and nasal swab. 
 
- Omphalitis: Clinical diagnosis and umbilical swab result. 
 
- Infectious lameness: Clinical diagnosis (compulsory), 
haematology (compulsory), arthrocentesis result 
(optional); includes cases of septic (poly-)arthritis and 
osteomyelitis. 
 
- Other infectious conditions: Clinical diagnosis 
(compulsory), haematology (optional). 
 
- Total infectious diseases: Describes the total number of 
foals which suffered from one or several of the six various 
infectious conditions as above. Foals for which two or 
more different infectious diseases were recorded during 
the first 30 days or which experienced two incidents of 
the same disease during this period, were counted only 
once for the overall and the disease-specific incidence 
estimates. 
 
- Total infectious diseases excluding cases of systemic 
disease with diarrhoea: Consists of all foals with infectious 
conditions but excludes all diarrhoea cases. 
 
- Diarrhoea excluding rotavirus positive cases: Consists of 
all foals that suffered from systemic disease with 
diarrhoea with the exception of those that tested positive 
for rotavirus. 
 
Antimicrobial drugs 
The standard protocol of antimicrobial prophylaxis 
consisted of a trimethoprim-sulphadiazine combination 
for 3 days i.m. In cases where a more effective 
antimicrobial drug was considered necessary (e.g. an 
endemic disease on the stud farm) trimethoprim-
sulphadiazine was substituted by ceftiofur. 
 
Study design, sample size calculation and statistical 
analysis 
For each disease (group) listed above, a cumulative 
incidence (Ic) estimate was derived, defined as the 
number of individuals becoming ill during a particular 
period divided by the number of healthy individuals in the 
(study) population at the beginning of that period 
(Thrusfield 2005). This definition required that foals were 
healthy at the beginning of the observation period, i.e. at 
birth. 
 
In addition to IC, the prevalence was calculated for 
malformations and immunological conditions diagnosed 
at the first veterinary examination. Prevalence was 

defined as the number of individuals having a disease at 
a particular point in time divided by the number of 
individuals in the population at risk at the same time 
(Thrusfield 2005).  
 
For the purpose of the study, a foal was defined as 
‘healthy at birth’ if it was considered clinically normal at 
the first veterinary examination, which was usually 
performed immediately after parturition. 
 
The number of foals required in each group 
(exposed/treated with prophylactic antimicrobial drugs 
and unexposed/untreated) was calculated using a 
significance level of 5% and a power of 80%. The 
incidence of infectious diseases in the unexposed group 
of foals was estimated as 5% after consulting 
experienced stud veterinarians and literature (Platt 1979) 
and the risk ratio to be found as significant was set to 2 
(detection of factors that double the risk of disease). This 
resulted in 433 foals per cohort (Thrusfield 1995). 
 
Results 
 
Population 
Data from 1031 foals were collected and these 
represented all foal births. Prevalence estimates for the 
diseases already apparent at the veterinarian’s first 
check of the newborn foal soon after birth were derived 
using all 1031 foals. 
 
For the 30 day incidence estimations, 28 foals already ill 
(clinically abnormal) at birth and 11 healthy-born foals 
that could not be followed for the whole 30 day interval 
were excluded. This resulted in 992 foals that could be 
followed for at least 30 days. 
 
The 992 foals were classified in 2 groups depending on 
their stud’s strategy in prophylactic antimicrobial 
treatment: 
 
- Group A consisted of 650 foals that were all given a 
prophylactic course of antimicrobials by intramuscular 
injection for at least 3 days.  
 
- Group B (control) consisted of 342 untreated foals. 
 
Cumulative 30 day incidences of infectious 
conditions 
 
The overall 30 day incidence of infectious diseases was 
8.3%. Most diseased foals suffered from systemic disease 
with diarrhoea (5.9%), and about half of those tested 
positive for rotavirus infection. Foals were tested also for 
other causes of diarrhoea (bacterial and parasitological). 
Escherichia coli (without further analysis) was isolated 
from the faeces of 2 scouring foals. No other infectious 
agents were isolated. After exclusion of diarrhoea cases, 
the 30 day incidence dropped to 2.8%. Infectious 
lameness (0.9%), omphalitis (0.7%) and respiratory 
infections (0.6%) were the most commonly seen diseases 
other than enteritis. 
 



- The category ‘(poly-)arthritis’ consisted of 3 foals with 
only one joint infected (one probably due to an injury) 
and of a single case of polyarthritis. 
 
- Diarrhoea and rotavirus test results: All but 5 foals with 
severe diarrhoea/enteritis were tested for rotavirus. Of the 
69 tested foals, 30 (30 day incidence: 3.0%) were rotavirus 
positive, but not all of them showed severe diarrhoea. 
 
- Septicaemia: There was only one confirmed case of 
septicaemia in the group of the 992 foals that were born 
clinically healthy. This foal belonged also to the 2 
categories ‘osteomyelitis’ and ‘polyarthritis’ and was 
subjected to euthanasia at age about 3 weeks. 
 
- Other infectious conditions: This group included two 
bacterial secondary infections after severe diarrhoea, a 
sore eye with signs of infection, an injection-abscess in a 
thigh, an abscess on a forearm, an infected granulating 
wound and a generalised infection without clear 
localisation. All 7 cases belonged to group A 
(prophylactic course of antimicrobials). 
 
Other infectious conditions in foals that were already ill at 
birth and could therefore not be considered in the 
incidence calculations included: a) one foal in septic 
shock which was subjected to euthanasia; b) one foal 
with septicaemia and 5 dislocated and fractured ribs 
leading to severe bronchopneumonia and euthanasia; 
and c) one foal that suffered an anoxic insult at birth, 
recovered but was subjected to euthanasia 2 weeks later 
because of a septic sesamoid bone and a pervious 
urachus. 
 
 Occurrence of noninfectious conditions 
- Neonatal encephalopathy: Two cases out of 1031 foals 
were diagnosed clinically at birth resul-ting in a 
prevalence of 0.2%. 
 
 - Prematurity/dysmaturity: The gestational length was 
known for 997 foals; of these, 14 (1.4%) were born 
premature, i.e. at Days 301–319 of gestation. Four 
premature foals did not survive the first 30 days. A foal is 
defined as dysmature if it shows signs of prematurity such 
as for example weakness, a silky hair coat, floppy ears 
and/or hypoflexion of limbs, but with a gestational age of 
more than 320 days (Rossdale and Ricketts 1980). 
Pronounced or suspected dysmaturity was observed in 4 
foals (0.4%). 
 
- Meconium retention: Twenty (2.0%) out of 1013 study 
foals, 10/380 fillies (2.6%) and 10/414 colts (2.4%), were 
treated by a vet because of meconium retention. Of the 
20 treated foals, 10 were born on stud farms whose staff 
provided an enema routinely to every foal, and 10 cases 
of meconium retention happened on farms that only 
used enemas if deemed necessary. 
 
- Trauma: Birth injuries were reported in 4/1031 foals 
(0.4%). These included 3 rib fractures (one of those with 
displaced fractures of 5 ribs) and one femoral fracture. 
During the 30 day period, 30 traumatic incidents 
(including wounds and fractures) were reported in 
healthy-born foals (incidence 2.9%). This includes also one 
case of a ruptured bladder. 

- Noninfectious lameness: This type of lameness was 
reported in 12/992 foals (1.2%). A non-infectious origin 
was suspected in 4 additional cases. 
 
- Colic signs (excluding meconium colic): There were 
11/992 foals (1.1%) that showed colic signs. In 10 cases a 
conservative treatment such as the injection of a 
spasmolytic drug was sufficient to cure the foal. One foal 
needed surgery (small intestinal volvulus). 
 
Prevalence of developmental 
abnormalities/malformations  
- There were 73 (7.1%) foals with malformations other than 
limb deformities observed: one case each of 
polydactylia, ventricular septum defect, bilateral 
cataract, ectopic ureter, pervious ura-chus, medial 
displacement of the superficial digital flexor tendon, 
papilloma, ruptured haematoma on chest wall and 16 
cases of uni- or bilateral entropion. No foals with an 
umbilical hernia requi-ring surgical repair were reported. 
 
- Limb deformities were recorded if veterinary intervention 
was necessary. Uni- or bilateral deformities occurred with 
an overall incidence of 12.1% (101 out of 834 foals). 
Flexural deformities were reported mainly in the fetlock 
and pastern joint or in the carpus. The most commonly re-
ported limb problems were hyperflexion in the forelimbs 
(n = 39) and angular limb deformities (n = 40).  
 
Frequency of immunological conditions 
- Failure of transfer of passive immunity: An IgG-serum-
value was available for 1008 foals. For 20 foals (2%) an 
IgG-value of <2 g/l was measured, which indicates a 
complete failure of passive transfer (McGuire et al. 1975, 
1977; Stoneham et al. 1991). Sixty foals (6%) had an IgG-
level of 2–4 g/l, corresponding to a partial failure of 
passive transfer. In 200 cases (19.8%) the measured IgG-
level was 4–8 g/l. For 728 foals (72.2%) an IgG-value of >8 
g/l was detected. 
 
- Neonatal isoerythrolysis: Four (0.4%) out of 1031 foals 
developed neonatal isoerythrolysis. All survived following 
immediate treatment with blood transfusions. Six foals 
were muzzled immediately after birth for about 24h and 
fed by bottle with donor colostrum because their dams 
were considered as high risk. 
 
- Autoimmune disease: One foal developed acute 
dermatitis with loss of body hair that was confirmed by 
biopsy to be lupus-like.  
 
Incidence differences between groups A and B 
In none of the described categories of infectious 
conditions was a significant difference (P<0.05) in 
cumulative 30 day incidences between groups A and B 
identified. 
 
Discussion 
 
- The most common type of infection in this study was 
systemic disease with diarrhoea/enteritis. This is in 
accordance with the findings of Koterba et al. (1984), 
who reported that diarrhoea was one of the most 
frequently observed abnormal clinical signs in septic 
foals. About half of the foals with systemic diarrhoea were 



tested positive for rotavirus, an agent that is significantly 
associated with foal diarrhoea in the UK (Browning et al. 
1991; Netherwood et al. 1996). Rotavirus epidemics on 
some stud farms in the study are most likely to occur 
when population pressures and management practices 
favour heavy contamination of the environment (Palmer 
1985; Dwyer 1993). In the faeces sample of 2 foals 
suffering from systemic disease with diarrhoea, E. coli was 
found but not further analysed.  
 
- Platt (1977) observed that most infections are clinically 
evident within 30 days of birth and that the incidence of 
infections increased sharply when the receipt of 
colostrum was delayed for more than 4 h after birth. Here, 
the awareness of the importance of the transfer of 
passive immunity was very good. In addition, to ensure 
the intake of colostrum (from dam or donor) within 4 h 
after birth, every foal which had a serum IgG-level below 
4 g/l at 12–48 h received one litre of plasma  by 
transfusion. This was repeated in cases where the serum 
IgG-level 24 h after the first transfusion was still <4 g/l.  
 
None of the foals with an IgG-value <4 g/l were left 
untreated. Foals that had a serum IgG-value <4 g/l have 
been described to be at risk of developing neonatal 
diseases (McGuire et al. 1977; Koterba et al. 1984). When 
considering the crucial points for the prevention of 
infection related to failure of passive transfer as described 
by Koterba et al. (1984) and Stoneham et al. (1991), little 
could be improved in the management of the 
participating stud farms. Stoneham et al. (1991) reported 
an average of 15% of foals with a serum IgG level <4 g/l 
over 3 stud seasons. This is almost twice as high as in this 
comparable study population (8%). An even higher 
incidence (24%) of partial or complete failure of passive 
transfer (IgG <4 g/l) on a well managed stud farm was 
reported by McGuire et al. (1977). These results provide 
evidence for a good management concerning passive 
immune transfer on the stud farms in this study. 
 
- For neonatal isoerythrolysis a prevalence of below 0.5% 
was reported by Rossdale and Ricketts (1980), which is 
higher than in the present study. An explanation for this 
could be the routine testing of mares for blood group 
antigens, which allows prompt intervention. 
 
- Platt (1979) stated that “the incidence of abnormalities 
in newly born foals depends upon the standards by which 
normality is judged.” In the present study, foals were 
considered as malformed whenever there was an 
obvious abnormality or, in cases of limb deformities, when 
the foal needed treatment by a veterinarian. In general 
the prevalence of limb deformities was much higher than 
the 3–4% reported previously by Platt (1979) and Rossdale 
and Ricketts (1980). This may reflect a trend towards 
earlier veterinary intervention nowadays. Hyperflexion of 
the fore-limbs was the most common reported 
abnormality, which corresponds with the observations 
made by Rossdale and Ricketts (1980). 
 
- There was no significant difference in 30 day incidences 
between the treated (A) and the untreated (B) group in all 
of the 9 infectious disease categories. This provides 
evidence that the administration of prophylactic 
antimicrobial drugs (in 80% of the cases trimethoprim-

sulpha-diazine) during the first 3 days post partum did not 
influence the incidence of infectious diseases during the 
first 30 days. The authors acknowledge that the study was 
not a randomised controlled (clinical) trial and therefore 
does not provide the strongest possible evidence for this 
conclusion. The only significant difference was seen in the 
incidence of other infectious conditions: all foals with 
‘other infections’ were recorded in the treated Group A, 
and none in the untreated Group B. This observation is 
difficult to explain.  
 
It is possible that factors other than the use of 
prophylactic drugs can influence the incidence of 
neonatal infections, as e.g. the defect in the cell-
mediated immune response of foals compared to mature 
subjects (Horohov 2005) and the fact that colostral 
factors other than immunoglobulins can be important for 
the well-being of the colostrum-fed equine neonate 
(Robinson et al. 1993). In addition, dosage and resistance 
problems in the case of bacterial infections should be 
considered. It is even possible that excessively used 
prophylactic antibiotics may lead to immunosuppression 
(Thein and Essich 1993). As Acworth (2003) stated, 
antibiotics are not a substitute for good hygiene, 
management and ensuring adequate transfer of passive 
immunity. It can be argued that the prophylactic 
antimicrobial treatment was not as important as the 
veterinary examination performed together with each 
antimicrobial injection, as this allows early detection of 
illness. 
 
- For the statistical analysis, the results were adjusted for 
the clustering of foals (and the stable-specific disease 
frequencies) at the stud level. This adjustment also 
accounted for potential effects of different veterinarians 
treating foals since, in the present study, foals were 
always treated by the same veterinarian on each stud 
farm.  
 
A weak point of the study is that it was not possible to 
have the 2 groups of foals (with and without prophylactic 
treatment) per stud farm and to have the same number 
of foals from both groups per practice. The decision 
whether or not to use prophylactic antimicrobial drugs 
was made by stud managers. Therefore, the selection of 
the 2 groups could not be influenced by the authors, 
which minimises a potential bias. A randomised farm 
sample could not be chosen because of the large 
number of foals needed for the study.  
 
This means that every stud farm willing to participate and 
where sufficient information about their foals was 
available was included in the study. For this study, it was 
not possible to do a blinding of the observer. Another 
weak point may be the single stud season studied. The 
requested sample sizes, calculated prior to start, could be 
fulfilled for group A but not for group B. Furthermore it was 
not possible to assign the foals randomly to the 2 groups. 
This means that the power of the study is slightly lower 
than assumed. 
 
Conclusion:  
 
This study was performed in a specific geographic area 
where peri- and post-partum management is expected 



to be excellent. However, even in this environment. the 
main problems in neonatal foals are still infectious 
diseases, mainly cases of severe diarrhoea/enteritis. The 
results do not support the traditional prophylactic use of 
antimicrobial drugs during the first 3 days post partum to 
prevent infectious diseases in healthy newborn foals. It is 
therefore recommended that prophylactic antimicrobial 
drugs are used only if there is a clear indication such as a 
weak foal deprived of adequate amounts of colostrum or 
complications at birth.  
 
Since the publication of this study, most interesting new 
findings in connection with the ingestion of colostrum 
were made in human medicine and in other mammals, 
e.g. wallabies and macaques (Petherick 2010). In man, 
the new perspective presumes that an infant should 
breastfeed as much as possible to maximize its chances 
of survival.  
 
Among other things, the existence of more than 200 
human milk oligosaccharids (HMOs) did surprise. HMOs 
are carbohydrates but do not appear to nourish infants. 
Instead they feed certain gut bacteria, giving them a 
competitive edge over other species. When a child is 
born, it’s gut is rapidly populated by pathogenic 
bacteria, but when the baby is fed mother’s milk, the 
population changes to beneficial species, e.g. Bifido-
bacterium infantis, which protects against diarrhoea.  
 
Furthermore, some HMOs can inhibit harmful bacteria 
and viruses directly (e.g. Campylobacter jejuni). Human 
milk also delivers some microbes directly to the gut. Breast 
milk is laced with several species of lactic acid bacteria 
from the mother’s intestine that are thought to travel to 
her mammary glands inside white blood cells. Most of 
these species inhibit pathogenic bacteria. Breast milk was 
long thought to provide only passive immunity to infants. 
However, the newly identified crop of immune-regulatory 
proteins could be prompting and modu 
 
lating development of the infant’s own immune system. 
To our knowledge, not much research has been done yet 
on this subject in the horse. Nevertheless, it sounds best 
advice to use natures preventive measures by making 
sure foals do receive adequate amounts of colostrum 
above all.         
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Readers are cautioned to seek advice of a qualified 
veterinarian before proceeding with any diagnosis, 
treatment ot therapy.        

 



 

  

 

      

      
 

EFTBA say a warm thanks and goodbye to Dr Richard Greenwood who has 
been the veterinary delegate from the Great Britain TBA for many years,  
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Thanks also to Dr Des Leadon for representing the EFTBA at the Equine 
Transport meeting in Brussels late last year.  
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