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Understanding neonatal 
isoerythrolysis  

N
eonatal isoerythrolysis is a 
disease affecting 1–2% of all 
foals born. It can be a severe, 
life-threatening illness if 

not identified and treated appropriately. 
Early intervention is critical. If managed 
correctly, the prognosis for survival and 
future athletic career is good.

Foals suffering from neonatal 
isoerythrolysis have been given various 
different descriptions over the years since 
the disease has been recognised:

 z Haemolytic foals
 z Jaundiced foal syndrome
 z Yellow foal disease
Foals with neonatal isoerythrolysis are 

typically normal at birth but develop signs 
within the first 5 hours to 5 days of life. The 
first signs of neonatal isoerythrolysis may be 
fairly non-specific: lethargy, weakness and 
reduced time spent nursing the mare. Closer 
examination may reveal pale or jaundiced 
mucous membranes and increased heart/
respiratory rates. If intervention and 
appropriate treatment is not instituted early 
then the disease can progress to cause a 
severe anaemia, jaundice and death.

What is neonatal 
isoerythrolysis?
Neonatal isoerythrolysis affects new born 
foals and is characterised by the immune-
mediated destruction of red blood cells. 
The cause of this phenomenon is the 
ingestion of antibodies in the mare’s 
colostrum that attack and destroy the red 
blood cells of the nursing foal in a process 
called haemolysis. This haemolysis can 
rapidly lead to an acute anaemia. 

Release of bilirubin from red blood 
cells as they are destroyed causes 
the characteristic jaundice (yellow 
discolouration of the foal’s mucous 
membranes). Red blood cells are vital 
for carrying oxygen around the body, so 
depression and death can rapidly occur 
if the foal is not managed and treated 
correctly. 

Why does neonatal 
isoerythrolysis occur?
The physiology behind neonatal 
isoerythrolysis in foals relates to the 
different blood types that occur in horses. 
At least 7 different blood groups have been 
recognised in the horse. Each blood group 
has different molecules that are present 
on the surface of red blood cells, known 
as antigens. There are over 30 of these 
different surface antigens in the horse; of 
these Aa and Qa account for the majority 
of cases of neonatal isoerythrolysis.

If the mare is lacking in Aa or Qa 
antigens, she will recognise any red blood 
cells containing these antigens as ‘foreign’. 
Her immune system will respond by 
producing antibodies which bind to these 
antigens and attack the cells to which they 
are attached. So, if the foal is born with 
Aa or Qa antigens on its red blood cells, 

then the antibodies produced in the mare’s 
colostrum will attack these cells. All that 
needs to happen for this to occur, is the 
ingestion of colostrum from the dam and 
subsequent absorption of the colostral 
antibodies by the foal.

If the mare is negative for Aa or 
Qa antigens, but the foal is born with 
them present, then they must have 
been inherited from the sire. This is 
important to remember when it comes to 
implementing strategies to prevent the 
disease from occurring.

Studies have shown that approximately 
14% of foals will have red blood cells 
that are incompatible with the dam. 
However, the actual incidence of neonatal 
isoerythrolysis is much less than 14%. 
This is largely because in order for the 
dam to produce antibodies against the 
foal’s red blood cells, she must have 
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suffi cient exposure to blood from that foal 
during either the pregnancy or foaling.

The actual incidence of neonatal 
isoerythrolysis in thoroughbred foals is 
around 1%. Although it can occur during 
any pregnancy, the risk is much lower in 
maiden mares, as contact with the foal’s 
blood often fails to stimulate a suffi ciently 
strong immune response. Once a mare has 
given birth to a foal that develops neonatal 
isoerythrolysis, the risk of it happening 
again in future pregnancies is high, so these 
horses must be managed very carefully.

Clinical signs
One of the main features of neonatal 
isoerythrolysis foals is that they are 
typically normal at birth. Clinical signs 
do not develop until colostrum has been 
ingested and absorbed. The time taken 
before clinical signs become apparent can 
range from 5 hours to 5 days. 

Typically signs start to develop at 
12–24 hours of age:

 z Lethargic and off suck
 z Increased respiratory and heart rates
 zMucous membranes initially pale
 zMucous membranes becoming 
progressively yellower (icteric/jaundiced)
 z Dark or red urine

Identifying affected foals early is critical 
for a successful outcome. It cannot be 
emphasised enough that initial signs 
may just be a foal that is quiet, with pale 
mucous membranes and nursing less 
frequently. If allowed to progress, the foals 
will deteriorate to the point where they 
are jaundiced, completely recumbent and 
unable to stand. These foals are at high risk 
for developing secondary complications 
such as sepsis, and death can follow. 

Diagnosis
Foals showing any of the above clinical 
signs should be examined as soon as 
possible by a veterinary surgeon. If there is a 

strong suspicion of neonatal isoerythrolysis, 
the foal should be separated from the dam 
straight away to prevent further ingestion of 
the offending antibodies.

Following a full examination and after 
ruling out other potential abnormalities, a 
blood sample should be taken from the foal. 
The primary feature that will be apparent 
on the blood test in foals with neonatal 
isoerythrolysis is anaemia (low red blood 
cell count). In normal neonatal foals, red 
blood cells will typically make up 30–44% 
of the blood volume (packed cell volume 
or PCV). In neonatal isoerythrolysis foals, 
the PCV is likely to be signifi cantly reduced 
and can be below 10%.

There may also be a high bilirubin 
measurement in the blood, because 
bilirubin is released from the red blood 
cells as they are destroyed. The bilirubin 
is removed in the urine, hence the 
characteristic red or dark discolouration of 
urine in foals with neonatal isoerythrolysis.

If there remains any doubt as to the 
diagnosis, neonatal isoerythrolysis can be 
confi rmed by cross matching tests between 
the mare’s antibodies and the foal’s red 
blood cells.

Treatment
The severity of the clinical signs 
combined with the severity of the 
anaemia determines the need for a blood 
transfusion.

Transfusing the foal with whole blood or 
other blood products should always start 
slowly and be performed using a fi ltered 
giving set, with careful monitoring for 
signs of anaphylaxis.

There is a short half-life of transfused 
red blood cells (2–4 days), so repeat 
transfusions may be required in severely 
affected foals. However, care should be 
taken with repeat transfusions, as there 
may be a build-up of bilirubin which can 
be toxic to the foal. This can be monitored 
with blood tests.

Blood transfusion

Evaluating the need for blood transfusion
Mild anaemia (PCV>15%)

Transfusion may not be required
supportive treatment onlyFoal able to stand and nurse from bottle  

Absence of secondary complications

Severe anaemia (PCV<15%)

Transfusion required, in addition 
to supportive treatment

Weakness, prolonged recumbency

Dehydration 

Increased respiratory rate and eff ort

Inappetance

Secondary complications eg sepsis
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The goal of treatment should be 
an overall improvement in the foal’s 
demeanour and appetite, as well as 
increases in the PCV level.

It is important that neonatal 
isoerythrolysis foals are confi ned to 
a restricted area to prevent excessive 
exercise and oxygen consumption.

Other supportive treatments that may 
be required:

 z Intravenous fl uid therapy
 z Broad spectrum antibiotics
 z Oxygen supplementation (via intranasal 
tube, 5–8 litres/min)
 z Corticosteroids

Feeding neonatal 
isoerythrolysis foals
While the mare’s milk contains colostrum 
it is imperative that the foal is not allowed 
to nurse from the dam. There are a variety 
of ways of achieving this, bearing in mind 
that it is usually advisable to allow some 
contact between mare and foal in order to 
minimise stress:

 zMuzzling the foal – frequent monitoring 
is required to ensure the muzzle has not 
slipped or been removed.

 z Separation of foal within a cage – if 
suitable fencing is available this method 
can be ideal.
The dam’s milk should be withheld for at 

least 48 hours, or until cross matching tests 
indicate it is safe for nursing to resume.

During this time, the dam should 
have her udder stripped every 2 hours to 
remove all colostrum while maintaining 
milk production.

In addition to providing enough red 
blood cells to maintain oxygen delivery 
around the body, the foal will need an 
alternative source of antibodies and 
nutrition while milk is withheld from the 
dam. Ideally this would initially come as an 
alternative source of mare’s colostrum that 
has been tested as negative for the anti-red 
blood cell antibodies. Many commercial 
stud farms will maintain a store of frozen 
colostrum from suitable resident mares 
in small (300–500 ml) amounts for use in 
such situations. This can be defrosted as 
required and is an excellent replacement 
for the dam’s own colostrum, as it is likely 
to contain antibodies specifi c to diseases 
present on that particular farm. Frozen 
colostrum should be defrosted slowly in 
a warm water bath and not microwaved, 
as microwaves will denature the 
immunoglobulin antibody proteins (IgG) 
that are so important for the foal. If frozen 
colostrum is not available, then powdered 
colostrum is commercially available.

It is highly advisable to test the serum 
antibody status of the foal at 18–24 hours, 
to ensure an adequate IgG level. If the 
alternative colostrum source has failed to 
provide adequate immunoglobulins then 
plasma transfusion is recommended.

Once an adequate IgG level has been 
achieved, the foal can be fed milk replacer 
or milk from another mare until being 
allowed back to nurse from the dam. As 
a general rule, foals should be fed milk 
given at 10% of their body weight per day. 

The method of feeding the foal depends 
on the level of depression. If the foal is 
active, has a good suck refl ex and is able 
to stand unaided then they may be fed 
from a bottle. Weak or recumbent foals 
should never be bottle fed because their 
suck refl ex may be reduced which can 
result in aspiration of milk and subsequent 
pneumonia. These foals will require 
feeding via a nasogastric tube.

Bottle feeding the foal

Transfusing blood

Sourcing blood for the transfusion
1. Whole blood from a universal donor is the ideal product with which to transfuse an neonatal 
isoerythrolysis foal. Many of the larger stud farms will have these donors available on site. A 
suitable donor may be identifi ed by cross-matching the donor’s red blood cells with serum or 
colostrum from the dam, or by using standard laboratory blood typing tests.  

2. In cases where a transfusion is needed quickly and cross matching tests are not available, then 
blood from a non-thoroughbred gelding may have the least potential for reaction with the foal.  
Geldings that have previously received blood or plasma transfusions should be avoided.  

3. If there is no suitable donor available then washed red blood cells from the dam can be 
used for transfusion. This requires separation of the red blood cells from the plasma (via 
centrifugation or standing the blood for 2-3 hours in collection bottles). The cells are then 
aseptically mixed with 0.9% saline and the process repeated before transfusion.

4. Finally there is a commercially available haemoglobin product (Oxyglobin, Biopure Corp. US) 
available* for when time or facilities do not allow transfusion of red blood cells. Recent work 
in Ireland has shown that Oxyglobin can be a useful treatment for life-threatening anaemia 
in foals.  The main advantage of Oxyglobin is that is can be carried by stud veterinarians for 
immediate use when required, and this may buy time for the severely aff ected foal while a 
source of red blood cells is obtained. 

*Oxyglobin currently unavailable from UK distributor (Dechra), product should be 
available later in the year before the 2013 breeding season.

56-59 BREEDING_foal.indd   58 25/03/2013   16:16



breeding

September/October 2012 • equine HealtH� 59

Feeding via a nasogastric tube

Prevention
Prevention of neonatal isoerythrolysis can 
be divided into two categories:

Pre-breeding testing
Neonatal isoerythrolysis can be prevented 
by use of various pre-breeding tests. Mares 
that test negative for the antigens commonly 
implicated in neonatal isoerythrolysis 
should be considered at risk for developing 
neonatal isoerythrolysis antibodies. At this 
stage, a compatible stallion with whom 
to breed the mare can be identifi ed by 
blood typing tests. This will avoid the foal 
inheriting the blood group factors against 
which the mare will produce antibodies. 
If a stallion has already been used that 
is subsequently tested as positive for the 
specifi c antigens, then post-breeding testing 
methods described below should be used.

Post-breeding testing
If pre-breeding tests are not performed, 
other strategies can be used to allow 
intervention post-breeding, before 
ingestion of colostrum by the foal:

 z The presence of anti-red blood cell 
antibodies in the serum of a pregnant 
mare in late gestation indicates a high 
risk of neonatal isoerythrolysis occurring. 
If laboratory testing confi rms this, 
then the colostrum should be checked 
immediately post-foaling using the 
jaundiced foal agglutination (JFA) test.

 z Detecting the presence of the anti-red 
blood cell antibodies in the mare’s 
colostrum can be carried out by a ‘stall 
side’ JFA test. This tests the reaction 
when a sample of mare’s colostrum is 
mixed with a sample of blood from the 
foal. It is imperative that the blood used 
from the foal is a pre-suckle sample, as 
once antibodies have been ingested they 
can lead to misleading results.
If the JFA test results are positive, then 

an alternative source of colostrum should 
be obtained and the foal stopped from 
nursing immediately after foaling for 

48 hours, or until further cross matching 
tests indicates it is safe to do so. The 
actual time before it is safe to allow 
the foal back on the mare may well be 
less than 48 hours, but this can only be 
confi rmed by performing repeat JFA tests.

Mares with a previous history of 
producing neonatal isoerythrolysis 
foals should be considered high risk for 
subsequent foalings. Foals from these 
mares should be treated as likely to 
develop neonatal isoerythrolysis, unless 
cross match testing proves otherwise.

Prognosis
Neonatal isoerythrolysis is a serious, life-
threatening disease of foals. However, 
prompt recognition of the disease and 
early intervention will drastically increase 
the chances of a successful outcome. 
Uncomplicated cases generally carry a 
favourable prognosis for survival with no 
impact on subsequent athletic careers. A 
recent study of over 70 cases showed a 
survival rate of 73%. In cases with severe 
anaemia and secondary complications 
such as septicaemia and organ failure then 
the prognosis is poor.
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Calculating the volume of blood 
required for transfusion
The optimal transfusion volume can 
be calculated using the formula below.  
Alternatively 1 or 2 litres of whole blood 
or washed red blood cells can be given as 
empirical volume to the foal.

(Desired PCV – Recipient PCV) 
x Body wt (kg) x Blood volume (L/kg)

   Donor PCV

NB. The normal blood volume of a neonatal 
foal is approximately 0.09 L/kg.

Summary
z Neonatal isoerythrolysis is a disease of 

foals characterised by haemolytic anaemia
z Antibodies in the mare’s colostrum attack 

and destroy red blood cells of the foal
z Foals are born normal but typically 

develop signs at 12-24 hours of age
z Initial signs may just be a quiet foal with 

pale mucous membranes
z Severe anaemia can develop rapidly, with 

characteristic jaundice a result
z Treatment includes blood transfusions 

for severe cases, along with supportive 
therapy

z Milk from the mare should be withheld 
for at least 48 hours, and the foal fed a 
suitable replacement source of nutrition

z Prevention is possible, and mares with NI 
foals are at high risk of producing NI foals 
in future pregnancies
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