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The purpose of Veterinary Immunogenics Ltd is to promote all the benefits of immunoprophylaxis 

and immunotherapy and to be established as the premier producer of the finest animal plasma in 

the world.  

It succeeds in this by adopting and implementing current best practice, using state of the art 

equipment, in the production of blood products in total compliance with the EU regulations for the 

manufacture, storage and supply of Veterinary Medicinal Products to the Certificated standard of 

Good Manufacturing Practice (GMP).   It supports specialist meetings for equine veterinary surgeons 

in both the UK and Europe and has formed links with fellow professionals in many countries in 

Europe and elsewhere in the world.  Above all, it continues to embrace the highest standards of 

customer service in product supply and technical advice in product use. 
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A Review of Plasma in Equine Practice 

The original primary use of equine plasma was to transfer immunity 

from adult horses to foals with Failure of Passive Transfer which 

ōŜŎŀƳŜ ŀŎŎŜǇǘŜŘ ǇǊŀŎǘƛŎŜ ŦƻƭƭƻǿƛƴƎ WŜŦŦŎƻǘǘΩǎ ǿƻǊƪΣ ƻǊƛƎƛƴŀƭƭȅ 

published in 1974. While this is probably still the main use of plasma in 

foals, there are a number of additional indications for plasma to be 

considered as part of a preventive or treatment strategy in horses of 

different ages: 

1. Treatment of FPT 
2. Use in septic foals 
3. Transfer of specific antibody 
4. Miscellaneous:-    colic  

       Colitis 
       intraoperative lavage 
       reproduction. 

 

TREATMENT of FAILURE OF PASSIVE TRANSFER - HYPERMUNE  

Introduction 

All foals are born with a deficiency of humoral antibody (1). They rely 
on the adequate intake of good quality colostrum within a few hours 
of birth to supply significant amounts of IgG and IgG(T) and lesser 
amounts of IgM and other immunoglobulin classes to provide 
significant transient protection against infectious agents (2,3,4,6). 
Unfortunately, this transfer of antibodies from dam to offspring does 
not always occur successfully due to various factors such as low 
quantity or poor quality in maiden mares, aged mares losing the ability 
to concentrate IgG in colostrum or running colostrum before 
parturition, aggressive mothering and interference with absorption in 
ǘƘŜ ŦƻŀƭΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ άŦŀƛƭǳǊŜ ƻŦ ǇŀǎǎƛǾŜ ǘǊŀƴǎŦŜǊέ όCt¢ύΣ ŀǎ ŘŜǇƛŎǘŜŘ 
by foal serum gammaglobulin levels (usually specifically IgG) of less 
ǘƘŀƴ пƎκƭΦ LŦ ǘƘƛǎ ŘŜŦƛŎƛŜƴŎȅ ƛǎ ŎƻƴŦƛǊƳŜŘ ōŜŦƻǊŜ ǘƘŜ ƎǳǘΩǎ ŀōƛƭƛǘȅ ǘƻ 
absorb antibodies ceases (from 12 hours of age), oral supplementation 
of good quality colostrum or plasma may well rectify the situation. If, 
on the other hand, the foal is over 12 hours old when this deficiency is 
diagnosed, the foal has to be considered at risk to infection, especially 
ƛƴ ŀ άƘƛƎƘ ŎƘŀƭƭŜƴƎŜέ ŜƴǾƛǊƻƴƳŜƴǘΦ Lƴ ǎǳŎƘ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǘǊŀƴǎŦǳǎƛƻƴ 
of plasma should be considered, the benefits of which are well 
documented (7,8).  
 

The Practical Use of HYPERMUNE 
The main use for equine plasma is as a source of equine IgG when 
used prophylactically in foals with failure of passive transfer or partial 
failure of passive transfer. The IgG molecule is a Y shaped structure of 
linked polypeptide chains. Each of the two branches of the Y is the Fab 
fragment bŜŎŀǳǎŜ ƛǘ Ƙŀǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ōƛƴŘ ŀƴǘƛƎŜƴΣ ǿƘƛƭŜ ǘƘŜ άōƻŘȅέ 
of the Y is called the Fc fragment, which has the ability to bind to 
receptors on the surface of innate immune cells. This part is crucial in 
recruiting phagocytes to engulf and kill pathogens, and activating the 
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complement cascade, leading to disruption of cell membranes and destruction of invading micro-
organisms. It is from this background that Hypermune is harvested and stored to ensure these 
desirable properties of IgG are preserved. Although there are a 
number of beneficial proteins in equine plasma, IgG has always been 
the focus of attention because not only is it of major immune 
importance but it is also relatively easy to measure semi-
quantitatively in foal blood due to the availability of commercial test 
kits such as Gamma-Check-E or quantitatively using a validated test in 
an approved laboratory. 
 
The veterinary application of equine plasma for the treatment of FPT 
in foals is not new, having been recommended for over 20 years in 
text books (12,13,14), conference proceedings (15), satellite article 
(16), practice tip (13), and a manual of equine neonatal medicine (17). 
In the United States, where commercial equine plasma usage has 
been well established for much longer than in the United Kingdom, 
the whole matter was reviewed in 1994 (18), with the conclusion that 
the process of plasmapheresis has made the use of equine plasma 
safe and efficacious. The review states that research with equine 
plasma has shown that treatment of disease or protection against 
disease is in proportion to the amount of IgG in the plasma. It also 
summarises one of the earliest studies on equine plasma in 1984, 
which saw 119 transfusions being made in a variety of equine disease 
states including FPT and septicaemia. 
 
In the United Kingdom, two publications by Durham (16) and 
Stoneham (11), advocate that the administration of plasma to a foal 
can be a life saving procedure and that plasma administration has 
important applications in the therapeutic and prophylactic 
management of conditions in equine practice. 
 
Indications for Plasma Transfusion 
 
Equine plasma transfusion is indicated where a foal of 12-18 hours old 
or more has been diagnosed as having inadequate circulating 
gammaglobulin ƭŜǾŜƭǎΦ ¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άƛƴŀŘŜǉǳŀǘŜέ ƛǎ ƻǇŜƴ ǘƻ ǎƻƳŜ 
degree of interpretation and dependent on several factors (8,9). 
Generally, veterinary medical standards (and often some insurance 
company requirements) now dictate that foals be checked for IgG 
within the first day or so of life and those showing a deficiency given 
some form of supplementary antibodies. 
 
In the treatment of Failure of Passive Transfer, the administration of 
plasma should be based on the accurate IgG level of the foal. It is, 
therefore, extremely important to employ a test which provides a 
meaningful result. On receipt of the result, the following 
considerations should be borne in mind: 
 

¶ IgG< 2g/l Strong predisposition to development of infection 

¶ IgG<2-4g/l Increased risk of developing infection 

¶ IgG 4-8g/l Moderate transfer, but risk of developing infection 
remains especially in a high challenge environment. 

¶ IgG  > 8g/l  Good to excellent transfer, no action needed 
 

 

 

IgG is the immunoglobulin 

isotype found in the highest 

concentration in blood and 

plays a major role in antibody 

mediated defence 

mechanisms. Because of its 

size, it can escape from blood 

vessels more easily than 

other immunoglobulin 

molecules thus readily 

participating in the defence 

of tissue spaces and body 

surfaces. IgG can opsonise, 

agglutinate and precipitate 

antigen but it can activate the 

complement cascade only if 

sufficient molecules have 

accumulated in a correct 

configuration on the antigen 

surface. 
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A 50kg foal has a plasma volume of approximately four litres and 
therefore any transfused antibodies will be immediately distributed 
within this volume. The administration of one litre of plasma 
ŎƻƴǘŀƛƴƛƴƎ нпƎ LƎDΣ IȅǇŜǊƳǳƴŜΩǎ ƳƛƴƛƳǳƳ ƭŜǾŜƭΣ ǿƛƭƭ ƛƴƛǘƛŀƭƭȅ ǊŀƛǎŜ ǘƘŜ 
ǊŜŎƛǇƛŜƴǘΩǎ ōƭƻƻŘ ƭŜǾŜƭ ōȅ сƎκƭ όнп ŘƛǾƛŘŜŘ ōȅ пύΦ IƻǿŜǾŜǊΣ ǿƛǘƘƛƴ нп 
hours following transfusion there is some movement out of the 
circulation and only about 50% remains in the vascular system after 24 
hours. It is important to wait approximately 24 hours before 
measuring the IgG level after transfusion. Following transfusion of one 
litre of plasma containing 24g IgG, the foŀƭΩǎ ŎƛǊŎǳƭŀǘƛƴƎ ƭŜǾŜƭ ǿƛƭƭ ōŜ 
increased, therefore, by about 3g/l (10). By accurately knowing the 
initial level and the desired final level the amount of plasma to be 
administered can be calculated. This may be provided by infusing up 
to four litres of plasma from a normal resting horse but in a foal this 
would cause serious volume overload problems. The design of 
Hypermune equine plasma is to overcome this problem by providing 
a greater concentration of IgG per litre using hyperimmunised 
horses. 
 
The dose of Hypermune is 20ml/kg body weight. Following plasma 
transfusion, often a second sample is tested for IgG status. 
Interpretation of the result depends on a number of factors, such as:  

1. How soon the sample is taken following transfusion? 
2. Has the foal an active septic process in which IgG is  

              consumed? 
3. The dilution factor effect on the transfused IgG in the foals 

              circulating blood volume. 
4. The speed which IgG leaves the vascular system. 

Failure of Passive Transfer may, therefore, also require more than one 
administration of Hypermune to sustain satisfactory levels of foal 
serum IgG. The results of a 2003 study (Figure 1) suggest that FPT foals 
may benefit from a second litre at 3-4 weeks old to close the window 
of susceptibility to septic challenge, concurring with the literature that 
foal serum IgG increases naturally only after 8-10 weeks of age (19).  
 
 

 

 

 

 

 

 

Figure 1: IgG levels of 4 foals pre- and post- Hypermune transfusion; 2003 

Field Study. 

Any steps which the equine 

veterinary surgeon can take 

to improve the welfare of 

the equine neonate by 

decreasing the susceptibility 

to painful, debilitating and 

potentially fatal infectious 

disease such as septicaemia, 

joint-ill, navel-ill, diarrhoea 

and pneumonia must be 

given serious consideration.  

Equine plasma provides that 

facility for the foal which has 

Failure of Passive Transfer of 

colostral immunity. The 

intravenous administration 

of equine plasma produced 

and marketed in compliance 

with national regulations as 

a Veterinary Medicinal 

Product is accepted and 

utilised in the United 

Kingdom  and Europe. 

 

 

 

 

 

 Mick, has donated over 

2000 litres of Hypermune 

since arriving on site in 

1992.  
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Table 1: Customer feedback  

Foal 
Identity 

Before Plasma After Plasma 

Dose 
Age in 
Hours 

IgG 
level 

Age in 
hours 

IgG 
level 

13/6-5 24 4-8 72 > 8 1 litre 

6/6 24 <4 72 6-8 1 litre 

4/6-2 24 4 96 > 8 1 litre 

31/5-5 24 < 4 48 > 8 1 litre 

21/5-8 24 < 4 72 8 1 litre 

3/5-3 24 4-8 48 8 1 litre 

8/3-6 24 < 4 120 8 1 litre 

12/2 24-48 4-8 96 > 8 1 litre 
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SEPTICAEMIA in The Foal and Plasma 

In the presence of sepsis, immunoglobulins are rapidly consumed 
whether derived from colostral transfer or plasma, resulting in a 
shortened half-life. Plasma proteins provided by transfusion normally 
have a half-life similar to autologous proteins, which in the case of 
immunoglobulins is about 21 days. In the presence of infection, the 
half life might be as low as a few hours and a plasma transfusion might 
not appear to give the expected increase in IgG when given to a sick 
foal. It needs to be emphasised that the sick foal would have had a 
lower IgG if plasma had not been given. To keep IgG levels sustained in 
the face of rapid consumption, severely compromised foals can 
require a number of litres over a few days to prevent volume overload.  
 

Scientific evidence in recent years supports the use of equine plasma 

in the treatment of septic foals (2, 5, 6). The opsonic ability of foal 

serum has been found a limiting factor for the phagocytosis of 

pathogens in foals up to the age of 3 ς 4 weeks (2, 3, 4).  Phagocytic 

activity has been found to increase when mixed with adult plasma (1, 

2). This was associated with greater opsonic factors provided by adult 

plasma, with fibronectin and complement being suggested as possible 

opsonic contributors. Improved oxidative burst activity of neutrophils 

has also been recorded in septic foals post transfusion of plasma (5). 

This suggests that specific and non-specific factors in plasma in some 

way promote white cell activity.  

A retrospective study, covering 65 septicaemia cases, found the 

administration of plasma was significantly associated with foal survival 

(7). On this evidence, it is recommended that plasma is administered as  
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soon as septicaemia is suspected or confirmed in the neonatal foal. At 

the Foal Care Course in Newmarket in January 2008, John Madigan 

emphasised that in his clinic, all septic foals are given a litre of plasma 

at the outset, irrespective of IgG status. Hypermune should therefore  

be a prime consideration as part of the treatment protocols when 

faced with septicaemia in the foal. 
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SPECIFIC Antibody Transfer 

Rhodococcus equi Pneumonia and Hypermune-RE 

R. equi infection represents a significant cause of disease in foals 
between 1 and 6 months of age producing chronic bronchopneumonia 
with extensive abscessation, which is often fatal. Much research over 
the past two decades has focused on immunity to this pathogen (both 
in the immune adult and susceptible foal), and developing preventive 
strategies, such as Hyperimmune plasma, to provide passive transfer 
of specific antibodies. Some researchers have reported a reduction in 
R. equi related morbidity and mortality as a consequence of plasma 
administration (1, 2, 3, 4, 5). Currently, development of a protective 
vaccine has been unsuccessful. 

Attendance at the 4th Havemeyer Workshop on R. equi in Edinburgh in 
July 2008, enhanced Veterinary ImmuƴƻƎŜƴƛŎǎ [ǘŘΩǎ current 
knowledge on organismal biology, pathogenesis, immunology, clinical 
aspects and epidemiology of this disease. A recurrent debate between 
scientists in the field concerning the age at which young foals are 
infected with R. equi was apparent. The old, yet accepted paradigm 
suggests that foals can become infected at anytime throughout the 
first 1 ς 6 months of age, and is often linked to the wane of maternal 
antibodies. It was argued that this age range is when foals develop 
clinical signs, not when most infections are initiated. Some researchers 
have provided evidence that most foals are actually infected within 
the first few days of life (6), which may mean it will be very difficult to 
develop a primary vaccination strategy to protect foals within the first 
week of life from R. equi disease. It was accepted however that some 
foals can become infected at a more advanced age, as do some adults, 
which is related to the level of environmental challenge in paddocks, 
and more likely in the stables and horse walkers of breeding farms in 
temperate climates such as Ireland and the UK (7, 8, 9, 10). 

There was general concern at the meeting on the use of antibiotics, 
such as Azithromycin and Erythromycin, as a chemoprophylactic tool, 
for fear of developing multi-drug resistant virulent strains of this 
pathogen. The use of hyperimmune plasma as an immunoprophylactic 
tool was still generally supported. Data collected over 4 years from an 
endemic farm, and presented as a poster at the workshop, clearly 
showed a reduced incidence of disease in foals that received 
Hypermune-RE (average 10% with disease), compared to control foals 
(average 50% with disease) (11). 

A further observation made at the workshop was the timing of 

transfusing a second litre of hyperimmune plasma. It is current 

practise to transfuse a second dose approximately 21 days after the 

first, which is administered at birth. Data, also presented by the 

previous referenced author, revealed a sharp drop in antibody levels in 

foals between 21 and 28 days of age (11). A large field study 

conducted on an endemic farm by Veterinary Immunogenics Ltd in 

2006 found foals seroconverted at 21 days of age (Figure 2), which was 

thought to indicate environmental challenge. It was evident that 

 

 

 

 

Figure: Electron micrograph 
of R. equi strain 103+ 
opsonised by Hypermune-RE 
specific antibodies (black dots 
on cell surface). 

 

 

 

 

 

Lung abscesses due to R. equi 
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control foals seroconverted at a faster rate than either of the 
treatments groups, but an endogenous production of antibodies does 
not necessarily correlate with clinical infection or indeed protection 
(22). It was therefore discussed that it may be beneficial to reduce the 
interval between the first and second transfusion of Hypermune-RE to 
prevent a sharp drop in antibody and other immune components in 
the face of environmental challenge. 

 

 

 

 

 

 

 

Figure 2: Mean anti-R. equi antibody levels in foals used in Hypermune-RE 

efficacy study 2006, n = 90. Plasma transfused at 1 and 21 days of age (12). 

Endotoxaemia and Hypermune 

Endotoxaemia is a life-threatening condition that is associated with 

many gastrointestinal diseases in adult horses and septicaemia in 

foals. Successful treatment of endotoxaemia relies on preventing 

movement of gram-negative endotoxins into general circulation, 

neutralising endotoxins before they react with inflammatory cells, and 

preventing synthesis and release of inflammatory mediators (13). The 

neutralisation of endotoxins through the use of anti-endotoxin 

(lipopolysaccharide, LPS) antibodies in equine plasma has been found 

successful, relating to an increased survival rate and reduction in time 

to recovery (14, 15, 16, 17). Since circulating endotoxins and infectious 

agents are an important risk factor for the development of laminitis, 

the use of hyperimmune plasma for treatment of endotoxaemia and 

septicaemia is advised to help prevent laminitis in horses during 

hospitalisation (18). 

Veterinary Immunogenics Ltd produced a plasma product called 

Hypermune-J from donors hyperimmunised with a gram-negative core 

antigen vaccine for treatment of endotoxaemia. A specific ELISA was 

used to assess the level of gram negative endotoxin antibodies in 

Hypermune products and the general adult UK horse population.  

 

 

Clinical signs of 

endotoxaemia are related to 

the levels of circulating 

endotoxin. Low levels 

(0.03ug/kg) produce 

symptoms such as mild 

depression with clinical 

"silence" but changes in the 

blood, medium levels (10 

ug/kg) are clinically "noisy" 

and high levels (125ug/kg) 

will cause death. 

 


