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Oedema disease is an Escherichia coli
enterotoxaemia in pigs usually
occurring during the first two

weeks after weaning, but older pigs can also
be affected. In Denmark the disease has
been caused by haemolytic F18-positive E.
coli which produces Shigatoxin Stx2e (vero-
toxin 2e). Each year 30-50 new cases are
diagnosed in Denmark by laboratory exami-
nations. 

Clinical signs

The clinical signs are oedema of the eyelids
and forehead, neurological disorders and
sudden death. The disease can be prevented
by the same measures as post weaning diar-
rhoea (low protein, restricted feeding, zinc
oxide, antibiotics etc). 

However, these measures might reduce
the performance of the pigs and cause con-
sumer concern about antibiotic use. 

With a new potent vaccine against
oedema disease these problems should
belong to the past.

Before 1990 oedema disease was absent
or at least very rarely observed by veteri-
nary practitioners in Danish pig herds.

So, the recent history of oedema disease
in Denmark started in 1994 when purchase
of gilts from a nucleus herd with an out-
break of oedema disease was associated
with a significant spread of the disease. 

Detection of the causal E. coli isolates is
performed at the National Veterinary
Institute in Copenhagen through examina-
tion for relevant virulence factors by PCR.
Oedema disease is confirmed by detection
of E. coli F18+, Shigatoxin Stx2e+ (and usu-
ally enterotoxin negative). 

Since 1994 the average number of herds
diagnosed has been 41 per year, with a

range from 12 to 64 per year. In Fig. 1 the
numbers of herds with oedema disease per
year in the period from 2005 to 2012 are
shown. In the 1990s most infected herds
were located in the southern part of Jutland
which is the part of Denmark that is close to
Germany. 

Many herds had direct or indirect contact
to the nucleus herd in the region with an
outbreak of oedema disease. Other herds
were located close to farms known to be
infected. Today the disease has been diag-
nosed in most parts of Denmark. In Fig. 2
the location of herds infected between
2005-2012 are shown. 

Eradication

Due to the sudden spread of oedema dis-
ease in Denmark from 1994 attempts to
eradicate oedema disease by depopulation
and repopulation was tried in a number of
infected farms. The eradication costs were
sponsored by what today is the Pig
Research Centre (PRC). 

In order to join the eradication pro-
gramme the farmers had to accept a very
strict washing and disinfection protocol.
Barn equipment was disassembled, manure
channels emptied and disinfected. 
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A doença dos edemas é uma patologia 
causada por algumas estirpes de 
Escherichia coli em suínos, ocorren-

do normalmente nas duas semanas após o 
desmame, podendo também afetar animais 
com mais idade. A doença é causada por  
estirpes de E.coli hemolíticas F18 produ-
toras de Shigatoxina Stx2e (verotoxina 
2e). Todos os anos 30-50 novos casos são 
diagnosticados na Dinamarca por exames 
laboratoriais.

Sinais clínicos

Os sinais clínicos são: edemas nas pálpebras 
e no focinho, sintomatologia nervosa e 
morte súbita. A doença pode ser atenuada 
por algumas medidas também aplicadas 
nas diarreias pós-desmame (rações com 
baixo teor proteico, alimentação restringida, 
óxido de zinco, antibióticos etc).
Contudo, estas medidas levam a uma 
redução da performance dos porcos e 
são uma preocupação pelo aumento das 
resistências aos antibióticos.

 
Com o surgimento de uma nova vacina 
contra a doença dos edemas estes proble-
mas poderão ficar a pertencer ao passado.
Até 1990 a doença dos edemas não se 
manifestava ou era diagnosticada muito 
raramente pelos veterinários na Dinamarca.
Por isso, a história da doença dos edemas 
na Dinamarca começa em 1994 aquando da 
compra de nulíparas a um núcleo com um 
surto agudo da doença e que permitiu a sua 
dispersão por várias explorações.
A deteção do agente etiológico é realiza-
da no Nacional Veterinary Institute em       
Copenhaga através do isolamento por 
PCR de factores de virulência associados 
a estirpes de E.coli.  A doença dos edemas 
é confirmada pela deteção de  E. coli F18+, 
Shigatoxina Stx2e+ (normalmente não 
produtora de enterotoxinas).
A partir de 1994 o número médio de ex-

plorações  afetadas subiu para 41 por ano 
com um número variável de 12 a 64 por 
ano. Na Fig. 1 é mostrado o número de ex-
plorações afetadas pela doença dos edemas 
entre 2005-2012. Em 1990 a maioria das 
explorações afetadas estavam localizadas 
perto da fronteira com a Alemanha.
 Muitas explorações tiveram contacto 
direto ou indireto com a exploração 
onde ocorreu o surto da doença. Outras 
explorações estavam localizadas perto 
de explorações infetadas. Hoje a doença 
tem sido diagnosticada na maior parte das 
regiões da Dinamarca. Na Fig. . 2 podemos 
ver a localização  das explorações infetadas 
entre 2005-2012. 

Erradicação

Devido à rápida disseminação da doença na 
Dinamarca desde 1994, foi tentado um pro-
grama de despovoamento e repovoamento 
em explorações infetadas. 
Os custos da tentativa de erradicação 
foram suportados pelo hoje designado Pig 
Research Centre (PRC).
Para poderem participar neste programa os 
suinicultores tinham de aceitar um esforço 
adicional em medidas de higiene e desin-
feção e medidas de biossegurança bastante 
restritivas. Todas as explorações foram 
inspecionadas antes de um vazio sanitário 
de três semanas, após o qual foi permitido 
o repovoamento.
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As 15 explorações onde foi realizada a 
erradicação não apresentaram sintomato-
logia característica de doença dos edemas 
durante um período de observação de dois 
anos.
Infelizmente, o estatuto de negativas para a 
doença dos edemas não foi registado a lon-
go prazo, tendo ocorrido novos surtos da 
doença dos edemas em várias explorações.
A erradicação da doença dos edemas 
através de despovoamento/repovoamento 
é um grande desafio, não só pelas medidas 
rigorosas de desinfeção mas pela ausência 
de garantia da entrada de animais negativos 
à doença dos edemas E. coli (F18+, Stx2e+).
Na Dinamarca, explorações de multi-
plicação e os núcleos de genética são 
considerados livres dos sinais clínicos da 
doença. No entanto, não existe um teste 
laboratorial disponível que permita declarar 
um efetivo livre da infeção. 
A erradicação não é, por isso, uma opção 
estratégica relevante.

Prevenção

Quando os sinais clínicos são observados, a 
produção de Shigatoxina e a sua absorção 
intestinal já estão em processo e o trata-
mento já não é efetivo. 
Uma vez que o tratamento efetivo para 
a doença dos edemas não é possível, a 
prevenção é muito importante. O uso de 
antibióticos pode provocar o desenvolvi-
mento de resistências aos tratamentos.
O Stress causado pelo desmame, a mudança 
alimentar e a transferência de animais 
funcionam como importantes fatores de 
predisposição para o desenvolvimento da 
patologia. Uma restrição alimentar e um 
baixo nível proteico pode minimizar o 
stress gastrointestinal durante a transição 
alimentar. Os regimes de restrição alimen-
tar apenas são efetivos, se todos os animais 
fossem capazes de se alimentar em simultâ-
neo, o que em termos práticos é bastante 
complicado. A incorporação de óxido de 
zinco na ração dos leitões desmamados 
pode ajudar a adiar a sintomatologia, no 
entanto a extensão do seu uso é ilegal e 
acarreta riscos ambientais.
Durante os anos 90 foram testados vários 
processos para minimizar o impacto desta 
patologia – mas as únicas medidas que se 
revelaram efetivas foram a utilização de 
óxido de zinco a 3000ppm e a adminis-
tração de soro produzido em cavalos para 
a Shigatoxina Stx2.  As outras medidas são 
a inclusão de dietas com cevada/aveia após 
o desmame, e a incorporação de ácidos 
orgânicos e pró-bióticos nas dietas após o 
desmame. 
Entre 1997 e 2010 o “soro para a doença 
dos edemas” foi utilizado em várias         
explorações para prevenir esta patologia. 
Este soro era produzido pelo National 
Veterinary Institute apartir da imunização 
de cavalos com uma vacina toxoide da    
Shigatoxina 2e  (verotoxina 2e) purificada.
A opção por esta estratégia teve como 
fundamento a inexistência de uma vacina 
disponível com capacidade de produção em 
larga escala.

 
O soro foi bastante efetivo mas acarretou 
vários efeitos secundários com elevado 
número de leitões a morrerem devido a 
reações anafiláticas. 
A produção deste soro foi interrompida em 
2010 pelas exigências GMP que tornaram 
a sua produção não rentável economica-
mente.
Desde Dezembro de 2012 que uma vacina 
está disponível para as explorações da Di-
namarca através de dispensa pelo National
Veterinary Institute baseado na deteção  
laboratorial de E. coli F18+, Shigatoxina 
Stx2e+ num efetivo específico.

Qual a eficácia da vacina?

O  Pig Research Centre testou a nova vaci-
na da doença dos edemas  em colaboração 
com a IDT Biologika, Germany. O ensaio 
ocorreu em 2012 num efetivo, na Dinamar-
ca, com a doença dos edemas. 
O protocolo utilizado foi de um ensaio 
cego com um grupo vacinado (257 leitões) 
e um grupo controlo (255 leitões).
Os leitões foram vacinados com 1 ml aos 4 
dias de vida. 

Fig. 2. Localização dos efetivos na 
Dinamarca com a doença dos ede-
mas entre 2005-2012. 

Os critérios de inclusão foram: leitões sau-
dáveis, com mais de 2 dias de vida e peso 
superior a 800 g.
Os tratamentos antibióticos apenas foram 
permitidos através de injetáveis. Para o con-
trolo da diarreia pós-desmame realizou-se a 
inclusão de 3000ppm de oxido de zinco nas 
duas semanas após desmame.
Os grupos vacinados e não vacinados foram 
misturados após o desmame. A principal 
variável foi a proporção de suínos mortos 
após o desmame, pela doença dos edemas.

Exames laboratoriais

Todos os leitões mortos foram sujeitos a 
exames laboratoriais. Os resultados com-
provam que apenas uma simples injeção 
vacinal na primeira semana de vida reduz    
a mortalidade de 8% para 1%, o que 
corresponde a uma diminuição de 90%.
Os leitões vacinados obtiveram um aumen-
to de peso diário de mais 15g relativamente 
ao grupo controlo, mas esta diferença não 
teve relevância estatística.
Foi pesquisada a ocorrência de reações  
vacinais, não tendo sido verificada a     
ocorrência de nenhuma. 
O efeito principal da vacinação é a redução 
da mortalidade causada pela doença dos 
edemas. Por cada diminuição de 1% na  
mortalidade após o desmame devido à 
doença dos edemas o lucro por leitão 
aumenta 0,5 €.
Adicionalmente o suinicultor pode reduzir 
os custos de tratamentos antibióticos, de 
aditivos nutricionais e melhorar as perfor-
mances zootécnicas dos seus leitões.

Conclusão

Nos últimos 20 anos a doença dos edemas 
espalhou-se por toda a Dinamarca.  Apesar 
das várias tentativas para o controlo desta 
patologia, não foi obtido um grande sucesso 
através das medidas convencionais. 
A nova vacina é uma ferramenta útil para 
a redução da mortalidade provocada pela 
doença dos edemas e pode ser facil-
mente adaptada ao esquema profilático da         
exploração.	                                 

All barns were inspected before an empty
period of three weeks and the following
repopulation was allowed. The 15 eradi-
cated herds were without clinical signs of
oedema disease during an observation
period of two years. 

Unfortunately, the oedema disease sta-
tuses of all these herds were not registered
in the long run but some herds had new
outbreaks of oedema disease. 

Eradication of oedema disease by depop-
repop is quite a challenge due to the strict
cleaning protocol necessary and the fact that
no replacement animals can be guaranteed
free from infection with the oedema disease
E. coli (F18+, Stx2e+). 

In Denmark, multiplying and nucleus herds
are declared free from clinical signs of the
disease. However, there is no laboratory
test available to test a herd free from the
infection. So, eradication of oedema disease
is not considered a relevant strategy.

Prevention

When clinical signs are observed, the
release of Shigatoxin Stx2e and its absorp-
tion from the intestine has already taken
place and treatment is not effective any-
more. Since oedema disease can not be
treated effectively, prevention is very impor-
tant. Preventive use of antibiotics often
induces development of antimicrobial resis-
tance. 

Stress at weaning, feed changes and trans-
fers to the grower and finisher barn are
important predisposing factors for the
development of oedema disease. Restricted
feeding and low levels of crude protein can
ease the gastrointestinal stress at the time of
transition. The prophylactic feeding regimes
will only be effective, if all animals are able
to eat simultaneously, which is difficult in
most houses with large pens and ad libitum
feeding. Inclusion of zinc oxide in the feed
for weaned pigs can postpone the disease
and/or reduce the number of cases, but
extended use of zinc oxide is illegal and
poses environmental strain.

PRC tested a number of different preven-
tive measures in the 1990s – but the only
measures that really worked were the addi-
tion of 3000ppm zinc oxide to the weaner
diet and treatment with Shigatoxin Stx2e
antiserum produced in horses. The other
tested measures were feeding with
barley/oats after weaning, inclusion of
organic acids or probiotics in the weaner
diets.

During the period from 1997 to 2010
‘oedema disease serum’ was used to pre-
vent oedema disease in many Danish herds.
This serum was produced at the National
Veterinary Institute by immunising horses
with a toxoid vaccine based on purified shi-
gatoxin 2e (verotoxin 2e). 

This strategy was chosen because only a
limited quantity of the vaccine was available
and large scale production could not be
established at that time. 

The serum was very effective, but had seri-
ous adverse effects in some herds where
several piglets died due to anaphylactic reac-
tions. 

The serum production was stopped in
2010 due to requirements for GMP proce-
dures that made the production unprof-
itable.

Since December 2012 the vaccine
Ecoporc Shiga is available for Danish farmers
with dispensation from the National
Veterinary Institute based on a laboratory
detection of E. coli F18+, Shigatoxin Stx2e+
in the specific herd. 

How good is the vaccine?

The Pig Research Centre has tested the new
oedema disease vaccine Ecoporc Shiga in
collaboration with IDT Biologika, Germany.
The trial was carried out in 2012 in a Danish
herd with oedema disease. 

The study was performed as a masked trial
with one vaccinated group (257 piglets) and
one control group (255 piglets). 

The piglets were vaccinated with 1ml
when most piglets were four days old. The

inclusion criteria were: healthy pigs, age >2
days, body weight >800g. 

Antibiotic treatments were allowed only
by injection. To control post weaning diar-
rhoea 3000ppm zinc oxide were included in
the diet for two weeks after weaning.

Vaccinated and non-vaccinated pigs were
mingled and housed in the same pens after
weaning. The main response variable was
the proportion of pigs that died of post
weaning oedema disease. 

Laboratory examinations

All dead piglets were subject to laboratory
examinations. The results showed that a sin-
gle injection in the first week of life reduced
the mortality due to oedema disease from
8% to 1%, which corresponds to approxi-
mately 90% reduction. 

The vaccinated pigs grew 15g more per
day in the nursery period compared to the
unvaccinated, but this difference was not
statistically significant. They were examined
for adverse events immediately after vacci-
nation and again the following day. None of
the pigs had side effects resulting from vacci-
nation.  

The primary effect of the vaccine is the
reduction of mortality due to oedema dis-
ease. For every per cent of reduction in
mortality the profit per nursery pig increases
by €0.50. On top of this the farmer can
expect reduced costs to antibiotics and feed
additives and improved performance due to
normal feeding during the nursery period.

Conclusion

Over the last 20 years the oedema disease
of pigs has widely spread throughout
Denmark. Although many attempts have
been made to control the disease no great
success could be achieved by conventional
measures. 

The newly available vaccine Ecoporc Shiga
is a safe and effective tool to significantly
reduce the mortality caused by oedema dis-
ease and can easily be integrated into mod-
ern pig husbandry. n
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Fig. 1. Number of herds per year with oedema disease in the period 2005-2012.

Fig. 2. Location of herds in Denmark
with oedema disease in the period 
2005-2012.
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induces development of antimicrobial resis-
tance. 

Stress at weaning, feed changes and trans-
fers to the grower and finisher barn are
important predisposing factors for the
development of oedema disease. Restricted
feeding and low levels of crude protein can
ease the gastrointestinal stress at the time of
transition. The prophylactic feeding regimes
will only be effective, if all animals are able
to eat simultaneously, which is difficult in
most houses with large pens and ad libitum
feeding. Inclusion of zinc oxide in the feed
for weaned pigs can postpone the disease
and/or reduce the number of cases, but
extended use of zinc oxide is illegal and
poses environmental strain.

PRC tested a number of different preven-
tive measures in the 1990s – but the only
measures that really worked were the addi-
tion of 3000ppm zinc oxide to the weaner
diet and treatment with Shigatoxin Stx2e
antiserum produced in horses. The other
tested measures were feeding with
barley/oats after weaning, inclusion of
organic acids or probiotics in the weaner
diets.

During the period from 1997 to 2010
‘oedema disease serum’ was used to pre-
vent oedema disease in many Danish herds.
This serum was produced at the National
Veterinary Institute by immunising horses
with a toxoid vaccine based on purified shi-
gatoxin 2e (verotoxin 2e). 

This strategy was chosen because only a
limited quantity of the vaccine was available
and large scale production could not be
established at that time. 

The serum was very effective, but had seri-
ous adverse effects in some herds where
several piglets died due to anaphylactic reac-
tions. 

The serum production was stopped in
2010 due to requirements for GMP proce-
dures that made the production unprof-
itable.

Since December 2012 the vaccine
Ecoporc Shiga is available for Danish farmers
with dispensation from the National
Veterinary Institute based on a laboratory
detection of E. coli F18+, Shigatoxin Stx2e+
in the specific herd. 

How good is the vaccine?

The Pig Research Centre has tested the new
oedema disease vaccine Ecoporc Shiga in
collaboration with IDT Biologika, Germany.
The trial was carried out in 2012 in a Danish
herd with oedema disease. 

The study was performed as a masked trial
with one vaccinated group (257 piglets) and
one control group (255 piglets). 

The piglets were vaccinated with 1ml
when most piglets were four days old. The

inclusion criteria were: healthy pigs, age >2
days, body weight >800g. 

Antibiotic treatments were allowed only
by injection. To control post weaning diar-
rhoea 3000ppm zinc oxide were included in
the diet for two weeks after weaning.

Vaccinated and non-vaccinated pigs were
mingled and housed in the same pens after
weaning. The main response variable was
the proportion of pigs that died of post
weaning oedema disease. 

Laboratory examinations

All dead piglets were subject to laboratory
examinations. The results showed that a sin-
gle injection in the first week of life reduced
the mortality due to oedema disease from
8% to 1%, which corresponds to approxi-
mately 90% reduction. 

The vaccinated pigs grew 15g more per
day in the nursery period compared to the
unvaccinated, but this difference was not
statistically significant. They were examined
for adverse events immediately after vacci-
nation and again the following day. None of
the pigs had side effects resulting from vacci-
nation.  

The primary effect of the vaccine is the
reduction of mortality due to oedema dis-
ease. For every per cent of reduction in
mortality the profit per nursery pig increases
by €0.50. On top of this the farmer can
expect reduced costs to antibiotics and feed
additives and improved performance due to
normal feeding during the nursery period.

Conclusion

Over the last 20 years the oedema disease
of pigs has widely spread throughout
Denmark. Although many attempts have
been made to control the disease no great
success could be achieved by conventional
measures. 

The newly available vaccine Ecoporc Shiga
is a safe and effective tool to significantly
reduce the mortality caused by oedema dis-
ease and can easily be integrated into mod-
ern pig husbandry. n
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Fig. 1. Number of herds per year with oedema disease in the period 2005-2012.

Fig. 2. Location of herds in Denmark
with oedema disease in the period 
2005-2012.
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will only be effective, if all animals are able
to eat simultaneously, which is difficult in
most houses with large pens and ad libitum
feeding. Inclusion of zinc oxide in the feed
for weaned pigs can postpone the disease
and/or reduce the number of cases, but
extended use of zinc oxide is illegal and
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PRC tested a number of different preven-
tive measures in the 1990s – but the only
measures that really worked were the addi-
tion of 3000ppm zinc oxide to the weaner
diet and treatment with Shigatoxin Stx2e
antiserum produced in horses. The other
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barley/oats after weaning, inclusion of
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diets.
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‘oedema disease serum’ was used to pre-
vent oedema disease in many Danish herds.
This serum was produced at the National
Veterinary Institute by immunising horses
with a toxoid vaccine based on purified shi-
gatoxin 2e (verotoxin 2e). 

This strategy was chosen because only a
limited quantity of the vaccine was available
and large scale production could not be
established at that time. 

The serum was very effective, but had seri-
ous adverse effects in some herds where
several piglets died due to anaphylactic reac-
tions. 

The serum production was stopped in
2010 due to requirements for GMP proce-
dures that made the production unprof-
itable.

Since December 2012 the vaccine
Ecoporc Shiga is available for Danish farmers
with dispensation from the National
Veterinary Institute based on a laboratory
detection of E. coli F18+, Shigatoxin Stx2e+
in the specific herd. 

How good is the vaccine?

The Pig Research Centre has tested the new
oedema disease vaccine Ecoporc Shiga in
collaboration with IDT Biologika, Germany.
The trial was carried out in 2012 in a Danish
herd with oedema disease. 

The study was performed as a masked trial
with one vaccinated group (257 piglets) and
one control group (255 piglets). 

The piglets were vaccinated with 1ml
when most piglets were four days old. The

inclusion criteria were: healthy pigs, age >2
days, body weight >800g. 

Antibiotic treatments were allowed only
by injection. To control post weaning diar-
rhoea 3000ppm zinc oxide were included in
the diet for two weeks after weaning.

Vaccinated and non-vaccinated pigs were
mingled and housed in the same pens after
weaning. The main response variable was
the proportion of pigs that died of post
weaning oedema disease. 

Laboratory examinations

All dead piglets were subject to laboratory
examinations. The results showed that a sin-
gle injection in the first week of life reduced
the mortality due to oedema disease from
8% to 1%, which corresponds to approxi-
mately 90% reduction. 

The vaccinated pigs grew 15g more per
day in the nursery period compared to the
unvaccinated, but this difference was not
statistically significant. They were examined
for adverse events immediately after vacci-
nation and again the following day. None of
the pigs had side effects resulting from vacci-
nation.  

The primary effect of the vaccine is the
reduction of mortality due to oedema dis-
ease. For every per cent of reduction in
mortality the profit per nursery pig increases
by €0.50. On top of this the farmer can
expect reduced costs to antibiotics and feed
additives and improved performance due to
normal feeding during the nursery period.

Conclusion

Over the last 20 years the oedema disease
of pigs has widely spread throughout
Denmark. Although many attempts have
been made to control the disease no great
success could be achieved by conventional
measures. 

The newly available vaccine Ecoporc Shiga
is a safe and effective tool to significantly
reduce the mortality caused by oedema dis-
ease and can easily be integrated into mod-
ern pig husbandry. n
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Fig. 1. Number of herds per year with oedema disease in the period 2005-2012.

Fig. 2. Location of herds in Denmark
with oedema disease in the period 
2005-2012.

Fig. 1. Número anual de efetivos com a doença dos edemas no período  2005-2012.
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