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IMMUNOGENIC COMPOSITIONS COMPRISING L4AWSONIA

INTRACELLULARIS

RELATED APPLICATION
This application claims benefit to United States Provisional Application serial -
10.60,661,352 of March 14, 2005, the disclosure of which is incorporated by reference in

its entirety,

BACKGROUND

The present invention relales to combination vaccines or multivaient vaceines
comprising Lawsonia intracellularis (L. intracellularis) antigen and at least one further
antigen of one or more swine pathogens other than L .intracellularis. More particularly, the
present invention provides immunogenic compositions effective at inducing an immune
response against infection by L. intracellularis and at least one other disease-causing
organism for swine.

L. intracellularis, the causative agent of porcine proliferative enteropathy (“PPE?),
affects virtually ail animals, including: rabbits, ferrets, hamsters, fox, horses, and other
animals as diverse as ostriches and emus. PPE is a common diarrheal disease of growing-
finishing and young breeding pigs charactetized by hyperplasia and inflammation of the
iteum and colon, It often is mild and self-limiting but sometimes causes persistent diarrhea,

severe necrotic enteritis, or hemorrhagic enteritis with high mortality.
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The bacteria associated with PPE have been referred to as “Campylobacter-like
organisms.” S. McOrist ef al., Vei. Pathol., Vol. 26, 260-264 (1989). Subsequently, the
causative bacteria ha_ﬁa been identified -as a novel taxonomic genus and specieé,
vernacularly referred to as Ieal symbiont (IS) intracellularis. C. Gebhart ef al., Int’l. 7. of
Systemic Bacteriology, Vol. 43, No. 3, 533-538 (1993). More recently, these novel
bacteria have been given the taxonomic name Lawsonia (L.) intracellularis. S. McOrist et
al., nt’l. J. of Systemic Bacteriology, Vol. 45, No. 4, 820-825 (1995). These three names
have been used interchangeably to refer to the same organism as further identified and
described herein. Koch's poshﬂétes have been fulfilled by inoculation of pure cultures of Z
intracellularis into conventionally reared pigs; typical lesions of the discase were
produced, and I intracellularis was reisolated from the lesions. The more common,
nonhemorrhagic form of the disease often affects 18- to 36-kg pigs and is characterized by
sudden onset of diarthea. The feces are watery to pasty, brownish, or faintly blood stained.

After ~2 days, pigs may pass yellow fibrinonecrotic casts that have formed in the ilenm.

- Most affected pigs recover spontaneously, but a significant number develop chronic

necrotic enteritis with progressive emaciation. The hemorrhagic form is characterized by
cutaneous pallor, weakness, and passage of hemoithagic or black, tamry feces. Pregnant
gilts may abort. Lesious may occur anywhere in the lower half of the -Sma_ll intestine,
cecum, ot colon but are most frequent and obvious in the ilewn. The wall of the intestine is
thickened, and the mesentery may be cdematous. The mesenteric lymph nodes are
enlarged. The intestinal mucosa appears thickesed and rugose, may be covered with a

brownish or yellow fibrinonecrotic membrane, and sometimes has petechial hemorrhages.

Yellow necrolic casts may be found in the ileum or passing through the colon. Diffuse,
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complete mucosal necrosis in chronic cases causes the intestine to be rigid, resembling a
garden hose. Proliferalive mucosal lesions often are in the ccﬁon but are detected oﬁly by
careful inspection at necropsy. In the profusely ﬁemorrhagic form, there are red or black,
tarry feces in the colon and clotted blood in the ileum. Aliogether, L. intracellularis is a
particularly great cause of losses in swine herds in Europe as well as in the United States.

L. intracellularis is an obligate, intracellular bacterium which cannot be cultured by
normal bacterioiogical methods on conventional cell-free media and has been thought to
require cells for growth. S. McOrist et al., Infection and Immunity, Vol. 61, No. 19, 4286~
4292 (1993) and G. Lawson et al., J, of Clinical Microbiology, Vol. 31, No. 5, 1136-1142
(1993) discuss cultivation of L. intracellularis using JEC-18 rat intestinal epithelial cell
menolayers in conventional tissue culture flasks. In U.S.. Patent Nos. 5,714,375 and
5,885,823, both of which patents are herein incorporated by reference in fheir entireties,
cultivation of L. intracellularis in suspended host cells was described.

Pathogenic and non-pathogenic attenvated bacteria strains of L. intracellularis are
well known in state of the art. For example, WO 96/39629 and WO 05/011731 describe
non-pathogenic aftenuated strains of L. intracellularis. Further attenuated bacteria strains
of L. intracelluiaris are known from WO 02/26250 and WO $3/060665.

Actinobacillus  pleuropnewmonia, also known as APP and Haemophilus
pleuropneumontia, is caused by the Actinébacillus pletiopneumonia bacteria, There are
currently 15 serovars described and the severity of the clinical signs differ between the
different serovirus and the presence of other factors. Serovirus 1, 5, 9, 10, and 11 are
considered to be more virulent. Additionally, sexovirus 1, 9, and 11; 2, 6, and 8; and 4 and

7 may cross-react. Pigs of all ages are susceptible. Clinical signs are a sudden illness that
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results in animals lying down a lot and presenting a high rectal temperature of 41.5°
Celsius. Animals are generally anorexic and do mot drink, their exiremities become
cyanotic and éold to the touch. Cyanosis can spread to the whole body and severe
breathing difficulties, often with mouth breathing, develop before death. Blood-stained
froth can be seen at the mouth and nostrils and death generally occurs within 24-48 hours.
Acute clinical signs include a high percentage of animals in 2 group being depressed and
lying down, high rectal temperatures of 40.5 — 41° Celsius, anorexia, lack of drinlﬁng,
severe respiratory distress, coughing, mouth breathing, cyanosis,‘. vomiting, and abortion,
Sub-acute clinical signs include intermittent coughing in a group of pigs; a general loss of
appetite, and a reduction in growth. Cyrovar type 3 presents with arthritis, endocarditis,
and abscesses. In chronically effected herds, daily weight gain may not be effected, but an -
intermittent cough may be heard.

Bordetella bronchiseptica Infection: Asymptomatic pigs may barbor this gram-
negative, nonsporeforming rod in the nasal cavity and trachea. Subclinical infections ate
more cominon in colonies, but epizeotic outbreaks can occur rapidly with high morbidity
and mortality. Transmission is by aerosol or, in its genital form, through sexual confact,
Genitai infection may cause infertility, stillbirths, aud abortions. Several other specics may

be asymptomatic upper respiratory carriers, including dogs, cats, rabbits, rats, and mice.

Contact with these potential hosts should be avoided. Necropsy may reveal lung

consolidation and mucopwurulent exudate in the bronchi, trachea, and middle ear.
Spirochastal colitis is caused by the Brachyspira pilosicoli bactetia. This infection
generally affects 10-20 week old growers/finishers. It is characterized by a non-fatal

wasting diarrhea of growing pigs that results in an increased number of days needed to
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ﬁnish. The diarrhea alse results in reduction in feed efficiency and produces watery
diarrhea or loose stools. About half of the pigs may show transient to persistent, to watery
to mucoid green to brownish diarrhea, without blood. | The clinical signs are more common
10-14 days afier mixing and changing of the feed. Swine dysentery is caused by the
bacteria Brachyspira hyodysentheriae. 'There ate twelve known sero-types at this time.
Clinical signs in established herd include diarrhea, a rapid loss of condition in some pigs, a
haity appearance, dehydration, painful abdome_n, and the death of one or two.pigs before
other pigs show any sigos. In a key oufbreak in naive herds, all age groups from éuckﬁng
piglets to adult sows can be effected. |

Brucellosis is caused by bacteria of the genus Rrucella and is characterized by
abortion, retained placenta, infertility, orchitis in boars and severe metritis in sows. In
piglets, the disease is characterized by posterior paralysis and lameness., The disease in
pigs is caused almost exclusively by Brucella suis biovars 1, 2, and 3. A number of other
mammals can cary and transmit Brucella suis to pigs. Tofection spreads rapidly and
causes many abottions in pnvaccmateid herds. Transmission occurs mainly by contact with
another pig, although venereél transmission is possible. Serological diagnosis can be
difficuit due to a relatively common organism, Yersinia enierocolitica :9 which shareé a
common antigen with Brucella and often causes false positive results. Post-mortem
lesions usually include melritis and orchitis, and can include abscessation, sometimes with
necorsis foci in the liver.

Porcine Epidemic -Diarrhea (PED) is caused by a coronavirus somewhat similar to
that which causes TGE. This virus is widespread in Europe. The virus damages the villi in

the gut thus reducing the absorptive surface, with attendant loss of fluid and dehydration.
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After introduction of the virus into a 'sqsceptibl_e breeding herd, a strong immunity
develops over two to three weeks. The colostral immunity then protects the piglets. The
virus usvally disappears spontaneously from breeding herds particularly small ones (< 300
sows). Acute outbreaks of diarrhea ocour when the virus is first infroduced into a
susceptible population. In such cases up to 100% of sows may be affected, showing a mild
to very watery diarrhea. Two clinical pictures are recognized: PED Type I only affects
growing.ﬁigs whereas PED Type II affects all ages including sucking pigs and mature
sows. The incubation period is approximately 2 days and diarrhea lasts for 7 to 14 days. In
sucking pigs ﬂl(’; disease can be mild or sévere with mortalities up to 40%. In large
breeding herds, particularly if kept extensively, not all the females may become infected_
the first time around and there may be recrudescence. This only occurs in piglets suckling
from sows with no maternal antibodies and is therefore sporadic.

Clostr;;diunz is a ubiquitous gram-positive bacteria, of the family clostridiaceae,
usually found in the soil, but which also occurs naturally in the gut of most animéls. C.
difficile infections in swine are characterized by severe mesocolonic edema, diarthes, and
edema in other tissues such as the hydrothorax. Clostridium enteritis in swine is caused by
C. perfringens, and is characterized by chronic enteritis, which is accompanied by diarrhea,
weight loss and fever. Infection with C perfringens types A, B and C causes severe
enteritis, dysentery, toxemia, and high mortalify in young calves. Types B and C both
produce the highly necrotizing and lethal 8 toxin that is responsible for the severe intestinal
damage. This toxin is sensitive to proteolytic enzymes, and disease is associated with
inhibition of proteolysis in the intestine. Sow colostrum, which contains a trypsin

inhibitor, has been suggested as a factor in the susceptibility of young piglets. The disease
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can cause sudden death in piglets less than one week old, and is most comunon within 3
days of birth. In older piglets, Closiridium enteritis canses a thickening of the small
intestine making absorption of food and nutrients difficult. Piglets usually die as a result of
a combination of the infection and lack of nutrients. Death may occur in a few hours, but
less severe cases survive for a few days, and recovery over a period of several days is
possible. Hemorrthagic enteritis with ulceration of the mucosa is the major lesion in all
species. Grossly, the affected portion of the intestine is deep blue-purple and appears at
first glance to be an infarction associated with mesenteric torsion. Smears of intestinal
coatents can be examined for large sumbers of gram-positive, rod-shaped bacteria, and
filtrates made for detection of toxin and subsequeﬁt identification by neutralization with
specific anti-serﬁm. Clostridium novyi has been suspected but not yet confirmed as a cause
of sudden death in cattle and pigs fed high-level grain diets, and in which%fe-existing
lesions of the liver were not detectable. The lethal and necrotizing toxins (primarily o
toxin) damage hepatic parenchyma, thereby permitting the bacteria to multiply and

produce a lethal amount of toxin. Usyally, death is sudden with no well-defined signs.

- Affected animals tend to lag behind the herd, assume sternal recumbency, and die within a

few hours. Most cases ooour i the sunimer and sardy fall when liver fiuke infection is at its
height. The disease is most prevalent in 1- to 4'—yr—old gheep and is limited to animals
infected with Hver flukes. Differentiation froni acute fascicliasis may be difficult, but
peracute deaths of animals that show typical lesions on necropsy should arouse suspicion
of infectious necrofic hepatitis. The most characteristic lesions are the grayish yellow
necrotic foci in the liver that often follow the wigratory fracks of tﬁe young flukes. Other

cominon findings are an enlarged pericardial sac f{illed with straw-colored fluid, and excess



10

15

20

fluid in the peritoneal and thoracic cavities. lUsually, there is egtensive rupture of the
capillaries in the subcutaneous tissue, which causes the adjacent skin to tum black (hence
the common name, black disease). Clostridium septicum is found in soil and intestinal
contents of animals (including man) throughout the world. Infection ordinaﬁly QCoULS
through contamination of wounds containing devilalized tissﬁe, soil, or some other tissue-
debilitant. Wounds caused by accident, castration, docking, igsanitary vaccination, and
parturition may become infected. General sigus, such as anorexia, intoxication, and high
fever, ag well as local lesions, develop within a feﬁ hours to a few dﬁys after predisposing
injury. The local lesions are soft swellings that pit on pressure and extend rapidly because
of fhe formation of large quantities of exudate that infiltrates’ the subcutaneous and
intramuscular connective tissue of the affectéd areas. Accumulations of gas are
uncommon. Malignant edema associated with lacerations is characterized by marked

edema, severe toxemia, and death in 24-48 br. Tetanus toxemia is caused by a specific

neurotoxin produced by Clostridium tetani in necrotic tissue. Almost all mammals,

including swine, are susceptible to this disease. Although tetanus is worldwide in

* distribution, there are some areas, such as the northern Rocky Mountain section of the

USA, where the organism is rarely found in the soil and where tetanus is almost uokaowa.
In ge1_1e;ra1, the occurrence of C fefani in the soil and the incidence of tetanus in man is
higher in the warmer parts of the various continents. Clostridium tetani, an anaerobe with
terminal, spherical spores, is found in soil and intestinal tracts. In most cases, it is
introduced into the tissues through wounds, particularly deep puncture wounds, that

provide a suitable anaerobic environment.
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Escherichia coli is a bacterig of the enterbacteriaceae family and is one of the main
types of bacteria naturally ocemring in the small intestines of all mammals. Although
usually harmless, some F coli strains can produce a number of exo- and endotoxins that
cause infection and disease. Heat-labile (LT) and beat-stable (ST) cxotokins are actively

produced by some strains and are responsible for cansing scour. Shigela-like toxin type I

. variant (SLT-Ile), Six2e and verotoxin edema disease act on the wall of the small arteries

resulting in oedema. Endotoxins, such as Lipid A, play a role in ma_stitis and urinary tract
infections. E. coli infection is characterized by a number of different symptoms depending
on the particular sirain iﬁVOIVed, including diarrhea, sunken eyes, uﬁthﬁﬁiﬁess, visible
weight loss, stunted growth, depression, bowel edema, maslitis, cystitis, pyelonephritis and
death. E. coli can be classified and coded by their cell wall (O antigens) and fimbriae (F
anligens). For example, scour is often associated with E. coli Abbolistown: 0147, F4, B3,
whereas bowel edema is asgociated with F18 fimbriae, Correctly identifying the code is
essential to the selection of the correct vaccine. E. coli infections compromise a pig’s
imnyune system and deaths are often the result of secondary infections and disease.
Encephalomyocarditis, or EMC, infects and causes diseaze in a wide range of
veriebrate auimals bui pigs appear to be the most suscepiible of faun aniinal species. The
virus, Encephalomyocarditis virus is world-wide but differs in pathogenicity and virulence
in different countries and regions. In most countries of Europe, particularly those in the
EU, it tends to be relatively mild or non-pathogenic and disease in pigs is rarely diagnosed.
In Australia the strains appear to be much mbre virulent for pigs than those in New
Zealand. Virulent strains in Florida, the Caﬁbbeaﬁ and probably Central America damage

the heart and cause death whereas those in the Mid West of the US t_end fo cause
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reproductive problems. Clinical disease in pigs tends to occur when rat numbers increase
to plague levels, Pigs can be infected from rats or from rat-contaminated feed or watér. It
does not seem to spread very readily between pigs. In affected herds there are usually no
clinical signs in weaned and growing pigs.

Eperythrozoonosis is a chkettsiai (haemotrophic) disease cansed -by Eperythrozoon
Suis, an extracellula; bacterial organism_ that adberes to pig erythrocyte 'membrane;s,
inducing its deformation and damage. The disease is characterized by anemia and icterus
(yellow discoloration of 'mﬁcous men';branes, sclera and inner éars). It can lead to poor
conception rates, other vague reproduction problems and even death.

Swine erysipelas is caused by a bacterivm, Erysipelothrix rhusiopathiae that is
found in most if not ail pig farms. Up to 50% of animals may carry it in their tonsils. It is
always present in either the pig or in the environment because it is excreted via saliva,
feces or urin_e. It is also found in many other species, including birds and sheep and can
survive outside the pig for a few weeks and longer in light soils. Thus it is impossible to
eliminate it from a herd. Infected feces are probably the main source of infection,
particularly in growing and finishing pens. The bacterium alone can cause the disease but
concurrent virus infections, such as PRRS or influenzs, may trigger off outbresks. Disease
is relatively uncommon in pigs under 8—12 weeks of age due to protection provided by
maternal antibodies from the sow via the colostrum. The most susceptible animals are
growing pigs, non vaccinated gilts and up to 4th parity sows. The orgaﬁism multiplies in
the body, and invades the bloodstream to prodlice a septicaemia. The rapidity of

multiplication and the level of immunity in the pig then determines the clinical symptoms.

-10-
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Gldssers Disease is caused by the bacterium Hqg;nopixilus parasuis (Hps), of which
there are at least fifteen different types. It is found throughout the world and organisms are _
present even in high health herds. If such herds are set up using SPF or MEW techniques
and are free from Hps it can be devastating when they first become contaminated,
producing an anthrax-like disease with high mortality in sows. In the majority of herds in
which the bacterium is endemic, sows produce a strong maternal immunity which normally
persists in their offspring until 8 to 12 weeks of age. As aresult, the effects of the infection
in weanexs are usually nil Ior minimal. Disease may however be seen in suckling pigs. Pigs
usually become sub-clinically infected when still protected by maternal antibody and then
stimulate their own immune response, If however, the maternal imumunity wears off before
they become infected they may develop severe diséase. This is usually sometime after
weaning. it can also act as a secondary pathogen to other major diseases particularly
enzootic pneuwmonia (EP) (Mycoplasma hyopneumoniae). Ouibreaks of disease are
sometimes experienced in sucking pigs, particularly in gilt herds. Hps attacks the smooth
surfaces of the joints, coverings of the intestine, lungs, heart and brain, causing paeumonia,
heart sac infection, peritonitis and pleutisy. It is reépiratory spread. Disease caused by Hps
is raie in sows uitless the dry sow is naive. Laineness or stiffness, slight swellings over the
joints and tendons, and rarely meningitis, are occasionally seen in gilts. In piglets, acute
digease presents with rapidly depressed pigs with elevated temperature, inappetence, and a
reluctance to rise. One characteristic feature is a short cough of 2-3 episodes. Sudden
death in good sucking piglets is not uncommon. Hps is also known to cause individual

cases of arthritis and lameness with fever and inappetence. Chronic disease is

characterized by pale and poor growing pigs. Sudden death may also occur. For weaners

-11-
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and grower;s, pigs with Glilssers Disease become rapidly depressed 61' may be just found
dead. Other symptoms include elevated temperature, anorexia, a reluctance to _n'se,
nervous signs such as fits and convulsions including meningitis, and poor pigs, that are
wasting and hairy often result. In young growing pigs, the following symptoms are most
common: fever, mild meningitis, arthritis, lameness, puewmnonia, heatt sac infection,
peritonitis. and pleurisy. Again, a characteristic feature is a short cough of only 2-3
episodes.

Leptospirosis is a contagious disease of Mﬂs, including man, caused by various
immunologically distinct leptospiral serovars, most of which are regarded as subgroups of
Leptospira interrogans. ‘There are five serovars and groups which are iniportant in swine:.
pomona, australis, tarassovi, canicola, iclerohaemorrhagicae, and grippotyphosa.
Infections may be asympiomatic or cause various signs, including anorexia, pyrexia,
listlessness, jaundice, abortions, still births and other vague reproductive problems, and

death. After acute infection, leptospires frequently localize in the kidneys or reproductive

_ organs consisting of scattered small grey foci of a focal interstitial nephritis, and are shed

in the urine, sometimes in large numbers for months or years. Because ithe organisms

ﬁSA, the disease is primarily due to the serovars Leptospira hardjo, Leptospira pomona,
and Leptospira grippotyphosa. Diagnosis can be difficult because antibody titers can be
transient, lasting less than a month. Further, Leptospira can also be found in healthy
animals. L. ausiralis serovar bratislava is most commonly associated with reproductive

problems. Chronically infected herds display abortions, still bitths and weak piglets.

“12-
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Tuberculosis affects mammals, including people, birds, and swine. The causal
organism, Mycobacterium tuberculosis, is sub-classified into types, human, bovine and
avian. The avian type is referred to ag M. avium or more often the avianfintracellulare
complex because it is not a uniform species. M. aviun itself infects mainly birds but is also
found in the environment along with M. iritracellulare which is predominantly saprophytic
or free living. Pigs are rarely infected by the human or bovine types but are commonly
infected by the avian/intracellulare complex. The avian/inir;acéllulare complex also causes
sub-clinical non-progressive infection in healthy people. The main concern is that it could
cause more serious disease in immuno-suppressed people and people with AIDS. In most
countries if lesions are found in the neck at slaughter the whole head is condemned and if
they are found in the mesenteric lymph nodes which drain the intestines the offals are
condemned. If they are more widespread in the body, which is rare, the whole catrcass may
be condemned or cooked. If small lesions are missed by the meat inspector normal kitchen
cooking destroys the organism. In all pigs, infection. causes small nodules in the lymph
nodes of the neck and those that drain the small intestine. In the great majority of cases the
lesions are ndn—prlogxessive, ﬂley do not spread through the body, do not make the pig ill
and are not excreted, There are no clinical symptoms and the;“e is no difference in
performance between infected and non-infected pigs.

Mycoplasma hyopneumoniae (M hyo) is a small bacterium (400-1200 nm)
classified in the mycoplasmataceae family. M hyo is associated with Enzootic Pneumonia,
a swine respiratory diseasé commonly seen in growing and finishing pigs. M hyo attacks
the cilia of epithelial cells of the windpipe and lungs, causing the cilia to stop beating

(ciliostasis) and eventually causing areas of the lungs to collapse. Depending on the extent

13-
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of the disease, daily live weight gain of infected swine can be reduced by up to 17%.

~ Enzootic Pneumonia is widespread in swine populations and present in almost every swine

herd. M hyo is considered to be a primary pathogen that facilitates entry of PRRSV and
other respiratory pathogens into the lungs. Three scparate strains, 232, J & 7448 have had
their genomes sequenced (Miuidn et al., J. Bacteriol. 186: 7123-33, 2004; Vasconcelos et
al., J. Bacteriol. 187: 5568-77, 2005).

Parvovirus is a disease characterized by reproductive problems in pigs. Th_e causal
agent is a small DNA non-enveloped virs. Fetuses are the only affected group and the
effect on the fetus depends upon the age at which it becomes infected. At 10-30 days of
age, infection results in death and resbsorbtion of the fetus. Between 30-70 days of age,
infection results in death and mummification. And from 70 days to term, infection results
in the birth of weak piglets and mummification. The disease is able to cross the placenta
and then move o each fetus along the uterus. In the sow, the clinical signs are still births,
mwnnnified piglets, embryonic deaths, infertility, and the production of a significantly
reduced number of live-born offspring. Abortion is not a characteristic feature of
parvovirus infection.

| Pueumonic pasteurellosis is cavsed by Pa;teureiia muftocida. Infection by the
causal agent generally represents the final stage of the post-weaning respiratory syndrome.
Clinical signs appear in three forms, the acute form is most commonly aséociated with P.
multocida serotype B. Animals present with dyspooea, labored breathing, thumping, high.
fever (42.2 Celsius), prostration, and finally death. In some cases the abdomen becomes
purple with discoloration. A second form is a sub-acute form characterized by pleurilis,

coughing, and difficulty in breathing. Pigs can lose significant amounts of weight and may

~14-
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" have poor or no growth with serious consequences in pig flow. The chronic form presents

with the occasional cough, thumping, and little or no fever. This form generally affects
pigs from 10-16 weeks of age. |

Porcine circovirus is a small (17 -22 nm in diameter), icosahe;dral, non-enveloped
DNA virus, which contains a single-stranded circular genome. Porcine circovirus type 2
PCV2 shares approximately 80% sequence identity with porcine circovirus type 1 (PCV1).
However, in contrast with PCV1, which is generally non-virulent, swine infécted with
PCV?2 exhibit a syndrome commonly referred to as Post-weaning Mullisystemic Wasting
Syndrome (PMWS). PMWS is clinically characterized by wasting, paleness of the skin,
unthriftiness, respiratory &istress, diarrhea, icterus, and jaundice. In some affected swine, a
combination of all symptoms will be apparent while dther_ swine will only have one or two

of these symptoms. During necropsy, microscopic and macroscopic lesions also appear on

multiple tissues and organs, with lymphoid organs being the most common site for lesions.

A strong correlation has been observed between the amount of PCV2 nucleic acid or
antigen. and the severity of microscopic lymphoid lesions. Morta]ity rates for _sWinc
infected with PCV2 can approach 80%.

Porcine Reproductive and Respiratory Syisdrome (PRRS) is caused by a virus
which was first isolated and classified as an arterivirus as recently as 1991, The disease
syndrome had been first recognized in the USA in the mid 1980's and was called "mystery
swine disease". It has also been called blue ear disease. The name porcine arterivirus has
been proposed recently. The virus of PRRS has a particular affinity for the inacrophages
particularly those found in the lung. Macrophages are part of the body defenses. Those

present in the lung are called alveolar macrophages. They ingest and remove invading

-
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bacteria and viruses, but not in the case of the PRRS virus. Instead, the virus multiplies
inside them producing more virus and killing the macrophages. Once it has entered a herd
it tends to remain present and active indefinitely. Up to 40% of the macrophages are-
desiroyed which removes a major part of the h9'dies defense mechanism aﬁd allows
bhacteria and qther viruses to proliferate and do darz_;age. A comunon example of this is the
noticeable increase in severity of enzootic pneumonia in grower/finisher units when' they
become infected with PRRS virus.. '1t may lake up to a year for all breeding stock,
particularly in large herds, to become infected for the first time and although the virus
appears fo spread rapidly in a herd it may be some 4 -5 months before at least 90% of the
sows have become sero-positive. Some sows remain naive. Furthermore, it is not
unconxmon for sow herds 1-2 years after infection to contain less than 20% of seroiogical-
positive animals. This does not however necessarily mean they are nof still immune nor
does it mean that they bave stopped passing on immunity to their offspring. Aduli animals
shed virus for much shorter periods of time (14 days) compared to growing pigs which can
excrete for 1-2 months. The clinical picture can vary tremendously from one herd to
another. As a guide, for every three herds that are exposed to PRRS for the first time, one |

will show 1o recogiizable disease, the second would show mild disease and the third,

moderate to severe disease. The reasons for this are not clearly understood. However fhe
higher the health status of the herd, the less severe are the discase effects. It may be that the .
virus is mutating as it multiplies, throwing up some strains that are highly virulent and

some that are not. PRRS infects all types of herds including ones with high or ordinary

health status and both indoor and outdoor units, irrespective of size.

-16-
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Pseudorabies, also known as porcine rabies virus, or Suid herpes virus in which the
causal agent is an enveloped hé:rpes DNA virus. In naive hetds, neonatal pigs present with
a range of severe central nervous signs from fitting to severe in éoofdjnaﬁon. Posterior
paralysis may result in piglets sitting in a manner that resembles dogs. Additionally,
mortality is high.. In weaned pigs, the central nervous signs may be reduced, but may be
accompamed by an increase in rcspnatory signs. Oﬂentunes respiratory diseases are
associated with secondary infections. Weaned pigs can waste and suffer ill thrift and are
often stunted. In growing pigs, the central nervous signs continue to reduce while the
respiratory signs increase. The degree of respiratbry discase deperids on the presence and
severity of secondary infections. In adults, reproductive sigus predomjnate. Sows may
abort and animals infected close to term ate likely to give birth to stillborn or weak piglets.
In established herds, there may be few clinical signs.

Rotavirus infection is a virus infection that is widespread in pig populations. It is
present in most if not all pig herds with virtually a 100% sero-conversion in adult stock. A
further epidemiological feature is its persistence outside the pig where it is resistant to
environmental changes and many disinfectants. Maternal antibodies persist for 3-6 weeks

iE SUS R AN P P Yol Anna vnd
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after which pigs becoime 50 ""p tible to infection but ERpOsUre %SSSEIHY result in
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disease. It is estimated that only 10-15% of diarrheas in pigs are initialed by a primary
rotavirus infection. In a mature herd disease appears after piglets are 7 fo 10 days of age. It
becomes progressively less important with age. However if pathogenic strains of E. celi

are present, severe disease can occur with heavy mortality.
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Infection with Salmonella spp can produce diarthea in animals of all ages,
especially those that are stressed, closely stocked, or exposed to a hea;vﬂsr contaminated
feed or water supply. Salmonellosis is caused by many species of salmonellae and
characterized clinically by one or more of three major syndromes—septicemia, acute
enteriiis, and chronic enteritis. The incidence has increased with the intensification of
livestock production. Although various types of Salmonella can cause infections in pigs,
the classic salmonellas found in swine are S. choleraesuis and S. typhimurium. Their
resulting clinical patterns of most salmonella are not distinct and different species of
salmo.nellae tend to differ in their epidemiology. Plasmid profile and drug-resistance
patterns are sometimes wuseful markers for. epidemiologic studies.  Septicemic
salmonellogis is often associated with S choleraesuis. Infected piglets demonstrate a
reluctance to move, anorexia, a high fever of 40.5C — 41.6C, and may bave a shallow
cough. Piglets may also be found dead with cyanotic extremities. § choleraesuis is one of
the rare diseases that can cause both pneumonia and diarrhea and mortality of infected
piglels is often high. Enterocolitis is generally associated with the more common S
zj;p]:z:nauf'iunz. Infections are characterized by yellow or watery diarthea that may contain
biood or mucus as the infection progresses. Mortality is low and often associated wit
dehydration and potassium deficiency from the diarthea. Feces of infected animals can
coptamivate feed and water, fresh and processed meats from abattoirs, plant and animal
products used as festilizers or feedstuffs, pasture and rangeland, and many inert matesials.
Although S choleraesuis is rarely found in feed. It can also be passed directly from contact
with an infected animal. Salmonella can survive for months in wet, warm areas such as in

feeder pig barns or in water dugouts. Rodents and wild birds also are sources of infection.
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The prevalence of infection varies among sﬁecies and countries and is vuch higher than
the incidence of clinical disease, which is commonly precipitated by stressful situations
such as sudden deptivation of feed, transportation, drought, crowding, parturition, and the
administration of some drugs. |
Exudative epidermitis is caused by the bacterinm Staphylococcus hyicus:vs}hioh
lives normally on the skin without causing disease. It is not know'n why sometimes it flares
up and causes a dermatitis which oozes grcaéy fluid. It produces toxins which are absorbed
into the system and damage the liver and kidneys. In the sucking piglet disease, is usually
confined to individual animals, but it can be a major problem in new gilt herds and wegned
pigs. During tﬁe days rimmedjately preceding farrowing, the bacterium multiples profusely
in the sow's vagina so that piglets are infected during the birth process or soon after.
Symptoms in sows include uncommon but localized lesions that may be seen particularly
behind the face and eyes. Severely affected piglets will die. In piglets, symptﬁms include
localized lesions on the flanks and behind ears. Lesions usuvally commence with small,
dark, localized areas of infection around the face or on the legs. The skin along the flanks
the belly and between the legs changes to a brown color gradually involving the whole of
the body, The skin becomes wrinkled with flaking of large areas and it has a greasy feel.
In severe cases the skin turns black due to necrosis and the piglets die. A more localized
picture is seen if the sow has passed some immunity to the piglet, with small circumscribed
lesions approximately 5-10mun in diameter that do not spread. For weaners and growers,
symptoms usually commence about 3 days after weaning with localized, brown areas of

infection or dermatiiis around the face or on the legs, where the skin has been damaged. Ii

may ulcerate. The skin along the {lanks {he belly and between the fegs changes to a brown
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color gradually involving the Whole of the body. The skin becomes wrinkled with flaking
of large areas and pi'ogresses toa dark greasy texture and in severe cases turns black. Such
cases usually die due to the toxins produced by the staphylococei organisms. In nurseries, |
up to 15% of the population may be involved and dehydration is common. |
Streptococcal meningitis causes inflasumation of the meninges which are tlhe
membranes covering the brain. In the sucking piglet, it is usually caused by bacteri# of
Streptococcus spp, e.g. Sireplococcus suis, Haemophilus pamsu;is, or sometimes bacteria
such as E. coli and other streptococci. S, suis has many serofypes. In most countries, \S. suis
type 1 is the main one in sucking piglets, but this may not be true in other countries. For
example, in Denmark it is type 7. S. suis also causes joint problems particularly types 1 and
14. S. suis is carried for long periods in the tonsils and may be transmitted to the.sucking
piglet from the sow or from other piglets. The sow also provides a variable level 6f
immunity in the colosirum. Streptococeal meningitis in sucking piglets is sporadic in.
individual piglets. Streptococcal meningitis may be worse in sucking pigs when the
organism has been introduced inio the herd for the first time, or where if is secondary to
infection with PRRS. |
 Aujeszky's disease, or AD, is an imporiani disease of pigs caused by swine ferpes
virus. The virus can remain hidden in nerves iof the pig in a carrier state for long periods of
time and then be reactivated. Once introduced into a herd the virus usually remains :there
and it can continually affect reproductive performance at varying levels. The virus can
survive for up to three wecks outside the pig. Acute outbreaks of disease occur when

virulent strains of the virus first infect an unvaccinated susceptible herd. The virus crosses

20~



10

15

20

the uterus and placenta and infects the fetuses. The pig is the majn bost, However, dogs
and cattle may also become infected, show nervous signs, and die. |

Swine Influenza Virus causes swine flu and belongs to the influenza Type A virus
group. In naive herds, clinical signs may present in explosive outbreaks with all or many
animals becoming ill at the same time. Animals may present with inactivity, depression,
huddling/pilling and anorexia. The animals are often mouth-breathing and breathing is
labored. Coughing may ensue upon movement. Other clinical signs include a pasal -
discharge and puffy eyes with rectal temperatures between 40.5 — 41.5° Celsius. The high
temperatures in a bréedjng stock can result in abortions, infertility, production of siall
weak litters, and increased still births. In established herds, annual reinfection appears.

Swine Pox is a disease which causes skin lesions,l paules, pustules and scabs. It is
caused by Swine pox virus.

Swine Vesicular Disease (SVD) is :; different virus from the virus that causes foot
and mouth dJisease (FMD). However, it produces a disease in pigs that is clinically
indistingnishable -from FMD. This .disease should always be considered if sudden
widespread lameness appears with vesicles or blisters on the snout, tongue and tops of the -
claws.

Trapsmissible gastroenteritis (TGE) is a disease of the intestines caused by a
coronavirus (Transmissible gastroenteritis virus). It is in the same family as Porcine
respiratory coronavirus, epidemic diarthea virus, and Hemagglutinating encephalomyelitis
virgs. Initial clinical signs are watery diarrhea, vomiting, and anorexia, Piglets less than
21 days of age generally die, weaners become unthrifty, while prowers, finishers, and

adults are generally mildly affected and will survive if provided with adequate water.
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DESCRIPTION OF THE INVENTION

The present invention provides conibination vaccines which comprise i) an inumunclogical
agent effective for reducing the incidence of or lessening the severity of PPE caused by L.
intraceélularis, and i) one or more imununclogical active componenis effective in
treatment and/or prophylaxis of at least one further disease-causing organism for swine. In
particular, the immunological agent effective for reducing the incidence of or lessening the
severity of PPE is L. intracellularis.

As used herein, the terim “L. intracellularis” means the intracellular, curved gram-
negative bacteria described in detail by C. Gebhart ef al., Int’l. J. of Systemic Bacteriology,
Vol. 43, No. 3, 533-538 (1993) and S. McOrist et al., Int’l. J. of Systemic Bacteriology,
Vol. 45, No. 4, 820-825 (1995), each of which is incorporated herein by reference in their
entireties, and includes but is not limited to the isolates described in WO 96/39629 and
WO 05/011731. In particular, the term “L. intracellularis” also means, but is not limited to
the isolates deposited under the Budapest Treaty with the Amerid;ﬁ Type Culture
Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209 and assigned
ATCC accession number PTA 4926 or ATCC accession number 55783. Both isolates are
described in WO 96/39628 and WO 05/011731, respectively. The term “L. smtracellularis”
also means, but is not mited to any other L. intracellularis bacteria strain or isolate
preferably having the immunogenic properties of at least one of the L. intracellularis
strains described in WO 96/39629 and WO 05/011731, in particular having the
immunogenic properties of at least one of the isolates deposited under the Budapest Treaty

with the American Type Cultwre Collection, 10801 University Béulevard, Manassas,
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Virginia 20110-2209 and assigned ATCC accession numbers PTA 4926 or ATCC
accession number 55783.

A strain of isolate has the “immunogenic properties” of at least one of the L.
intracellularis strains described in WO 96/39629 and WO 05/011731, in particular, ﬁf the
isolates deposited as ATCC accession number PTA 4926 Ior ATCC accession number
55783, when it is detectable at least with one of the anti-L .intracellularis specific
antibodies, described in W006/01294, in a detection assay that is also described in '
WO06/01294. Preferably those antibodies are selected from the antibodies having the
reference numbers 301:39, 287:6, 268:29, 110:9, 113:2 and 268:18. Preferably, the
(ietection assay is a sandwich ELISA as described in Examples.z and 3 of W0006/12949,
whereas antibody 110:9 is used as an capture antibody and antiBody 268:29 is used as
cogjugated antibody. All antibodies disclosed in WO06/12949 are produced by bybridoma
cells, which are deposited at the Centre for Applied Microbiology and Research (CAIVH{)
and Buropean Collection of Cell Cultures (ECACC)¥, Salisbury, Wilishire SP4 0JG, UK,
as a patent deposit according to the Budapest Treaty. The date of deposit was May 11,
2004. HYBRIDOMA CELL LINE 110:9 is successfully deposited under ECACC Acc. No.,
04092204, HYBRIDOMA CELL LINE 113:2 is successfully deposifed uwnder ECACC
Ace. No. 04092201. HYBRIDOMA. CELL LINE 268:18 is succaésfmﬂly deposited under
ECACC Ace. No. 04092202. HYBRIDOMA CELL LINE 268:29 is successfully deposited -
under ECACC Acc. No. 04092206, HYBRIDOMA CELL LINE 287:6 is succeésfully
deposited under ECACC Ace. No. 04092203. HYBRIDOMA CELL LINE 301:39 is

successfully deposited under ECACC Acc. No. 04092205.
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Moreover, the term “L intracellularis” also means any L. intracellularis antigen.

The term “L. intracellularis antigen” as used herein means, but is not limited to any

composition of matter, that comprises at least one antigen that can induce, stimulate or
enhance the immune responée against a L. intracellularis-cansed infection, when
administered to a pig. Preferably, said L. intracellularis antigen is a complete L.
intracellularis bacterium, in particular in an inactivated form (a so called killed bacterium),
a modified livg or attenuated L. intracellularis bacterium (a so called MLB), a chimeric
vector that comprises at least an immunogenic amino acid sequence of L. intracellularis, or

any other polypeptide or component, that éomprises at least an immunogenic amino acid

sequence of L. intracellularis. The terms "immunogenic protein”, “immunogenic

polypeptide” or “immunogenic amino acid sequence” as used berein refer to any amino
acid sequence which elicits an immune response in a host against a pathogen comprising
said immunogenic protein, immunogenic polypeptide or immuunogenic amino acid
gequence. In particular, an "immunogenic protein”, “immunogenic polypeptide” or
“immunogenic amino acid sequence” of L. intracellularis means any amino acid sequence
that codes for an antigen which elicits an immunological response against L. infracellularis
in a host to which said “immunogenic protein”, “immunogenic _ polypeptide” or
“mmunogenic amino acid sequence” is administered.

An “immunogenic protein”, “immunogenic pelypeptide” or “immunogenic amino
acid sequence” as used herein, includes but is not limited to the full—lengtp sequence of any
proteins, analogs thereof, or immunogenic fragments thereof. The te;*m "immunogenic

fragment” means a fragment of a protein which includes one or more epitopes and thus

elicits the immunological response against the relevant pathogen. Such fragments can be
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identified using any nu_mber of epitope mapping technique;s that are well known in the art.
See, ¢.g., Epitope Mapping Protocols in Methods in Molecular Biology, Vol. 66 (Glenn E.
Morris, Bd., 1996) Humana Press, Totowa, New Jersey. (The teachings and content of
which are incorporated by reference herein.) For example, linear epitopes may be
determined by e.g., concurrently synthesizing large numbers of peptides on solid supports,
the peptides corresponding to poi*tions of the protein molecule, and reacting the peptides
with antibodies while the peptides are still attached to the supports. Such techmiques are
Imo@n in the art and described in, e.g., U.S. Patent No. 4,708,871; Geysen et al. (19{34)
Proc. Nafl. Acad. Sci. USA 81:3998-4002; Geysen et al. (1986) Molec. Immunol. 23:709-
715. (The teaching;s and content of which are incorporated by reference herein.) Similaly,
conformational epitopes are readily identified by determining spatial conformation of
amino acids such as by, e.g., x~ray crystallography and 2-dimensional nuclear magné_tic
resonance. See, e.g., Bpitope Mapping Protocols, supra. Synthetic antigens are also
included within the definition, for example, polyepitopes, flanking epitopes, and other
recombinant or synthetically derived antigens. See, e.g., Bergmann et al. (1993} Eur. J;
Imlnunoi. 23:2777-2781; Bergmann. et al. (1996), J. Immunol. 157:3242-3249; Subrbier,

A. (1997), Immunol. and Cell Biol. 75:402-408; Gardner et al., (1998} 12th Wozld AIDS
Conference, Geneva, Switzerland, June 28-July 3, 1998. (The teachings and content of
which are incorporated by reference herein.)

An "immunological or immune response" fo a composition or vaccine is the
development in the host of a cellular and/ or antibody-mediated immune response to the

composition or vaccine of interest. Usually, an "immune response” includes but is not

limited to one or more of the following effects: the production or activation of antibodies,
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B cells, helper T cells, suppressor T cells, -énd/or cytotoxic.T cells and/or yd T cells,
directed specifically to an antigen or aniigens included in the compoé.ition or vaccine of
interest. Preferably, the host will display either a therapeutic or protective immunological
response such that resistance to new infection will be enhanﬁed m&or the clinical sevel;ity
of the disease reduced. Suoh protection will be demonsirated by eiﬁer a reduction or lack
of the symptoms associated with host infections as described above.

Suitable L.intmcellufarfs antigens include, but are not limited to thos;e described in
EP 1219711; US 6,605,696; WO 96/39629; WOY7/20050; WO 00/69903; WO 06/69904;
WO 00/69905; WO .00/69906; WO 02/38594; WO 02/26250; WO 03/606665; WO
04/033631; WQ 05/026200; WO 05/011731.

As described above, the present invention relates to combination vaccines which
comprise i) an immunological agent effective for reducing the incidence of or Iessening the
severity of PPE caused by I. intracellularis, and ii) one or more immunological active.
components effective in the treatment and/or prophylaxis of at least one further disgase- ;
causing organism for swine. Preferably the further disease-causing organism for swine is

selected from the group consisting of: enteric pathogeéns which inciude Salmonella spp. (1),

1]
=

[#%}
el

in particular S. typhimurium (1a), S. cheleraesuis (1b); Astroviruses (2); Rotaviru
Transmissible gastroenteritis virus (4); Brachyspira spp (5)., in particular B.
hyodyéenteriae (5a), B. pilosicoli (3b); Clostridium spp. (6), in particular C. difficile (6a),
C. perfringens types A, B and C (6b), C. novyi (6¢), C. septicum (6d), C. fetani (6e);
Porcine enteric picornaviruses (7); Porcine enteric caliciviruses (8);respiratory pathogens,
which include: Actinobacillus pleuropneumonia (9); Bordetella bronchiseptica (10);

Erysipelothrix rhsiopathiae (11); Haemophilus parasuis (12), in particular subtypes 1, 7

26~



10

15

20

and 14; ?astemella spp. (13), in particular P. multocida (13a); Mycoplasma spp. (14), in
particular M. hyopneumonpiae (14a), M.. hyorhiuis (14b); Swine influenza virus (15); PRRS
virus (16); Porcine circovirus (17); Porcine parvovirus (i8); Pseudorabies virus (19);
Eperythrozoonosis suis (20) Mycobactetium spp. (21), in particular M. avium (21a), M.
intraceliulare  21b), M. bovis (21c); Porcine respiratory corona  virus {22);
Arcanocbacterium pyogenes (23); Porcine ‘adenovirus (24); Clasical swine fever '(25};
P_c;rcine cytomegalovirus (26); Afiican swine fever (27); 61‘ other ﬁatllogens, which include
Escherichia coli (28), Streptococeus spp. (29), in particular S, suis (293), S. porcinus (29h),
S. dysgalactiae {29¢), ﬁreferably subsp. equisimilis (29¢1); Brucella suis (30), in particular
biovats 1, 2 and 3; Leptospira spp. (31), in particular L. australis(31a), L. canicola (31b),
L. gﬁppotyphosé (31c), L. pomona (31d), L. icterohaemorrhagicas (3te), L. interrogans
(310), L. tarassovi (31g), L. hardjo (31h), L. sejroe (31i); Encephalomyocarditis virus (32);
Hemagglutinating cnccphalomyelitis virus (33); Japanese encephalitis virus (34); West
Nile virus (35); Reovirus (36); Rubulavirus (37); Menangle virus (38); Nipah virus-(39);
Vesicular stomatitis virus (40); Virus of vesicnlar exanthema of swine (41); Swine pox
virus (42); Swine herpes virus (43); and Staphylococcus hyicus (44).

Any reference made in the following to one or more of the swine pathogens listed-

above is made either by naming the pathogen, for example M. hyopneumoniae, or by

-making reference to the nwmber that is put in parentheses behind the pathogen, e.g.

(M. hyopneumoniae = (14a)).
Thus, the present invention relates to a combination vaccine for the treatment and
for prophylaxis of swine, that comprises i) an immunological agent effective for reducing

the incidence of or lessening the severity of an L. infracellularis infection, preferably a L.
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intracellularis antigen, and ii) one or more immunological active component(s) effective
for the freatment and/or prophylaxis of i_nfections caused by one or inore of the swine
pathogens selected from the group consisting of: (1), (1a), (1b), (2), (3), (4), (55, (5a), (5b),
(6), (6a), (6b), (6¢), (6d), (6¢), (7), (8), (9), (10), (11), (12}, (13), (13a), (14), (14a), (14D),
(15), (16), (17), (18}, (19), (20), (21), (218a), (Zlb), (21¢), (22), (23), (24, (25), (26), (27),
(28), (29), (29a), (29b), (29¢), (29¢1), (30), (31) (31a), (31b), (Bl1c), (31d), (31¢e), (311),
(31g), (31h), (311), (32), (33), (34, (35), (36), (37), (38), (39), (40), (41), (42), (43) and
(44). Preferably the immunological active component of said combinati:)n vaccine
comprises or consists of one or more modified live microorganisms, one or more killed-
microorganisms, or one or more immunoiégical active pért(s) of one or more
microorganisms selected from the group consisting of (1), (12), (1b), (2), (3), (4), (5), (53),
(5b), (6), (6a), (6b), (6c), (6d), (6e), (7, (8}, (9), (10), (11), (12). (13), (13a), (14), (14a),
(14b), (15), (16), (17), (18), (19), (20), (21), (21a), {21b), (21¢), (22), (23), (24), (25), (26),
(27), (28), (28), (29), (29a), (29b), (29¢), (29¢1}, (30}, (31) (31aj, (31b), (31c), (314),
(1e), (316, (31g), (31h), (31i), (32), (33), (34), (35), (36), (37), (38), (39), (40), (41), (42),
(43) and (44). [combo 1].

An “immunoibgical active component” as used herein means a component ihat
induces or stimulates the imurune response in an animal to which said component is
administered. Preferably, the immune response is directed to said component or to an
microorganism comprising said component. According to a further preferred embodiment,
the immunological active component is an attenuated microorganism, including but not

limited to a modified live virus or bacterium (MLV or MILB), a killed-microorganism or at

least an immuvnological active part of a microorganism.
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“Immunological active part of a microorganism’ as us_ed herein means a protein-,
sugar-, and or glycoprbtéin containing fraction of a microorganism that comprises at least |
one antigen that induces or stimulates the immune response in an animal to which said
component is administered. According to a pfeferred embodiment, said immune response
is directed to said immmnological active part of the microorganism or to the microorganism
that comprises said immunological active part.

Preferabif the immunological active component of [combo 1] is effective for the
treatment and/or prophylaxis of infections caused by the swine pathogen (11) [combo 2],
preferably said immunological active component comprises a live modified fbrrn, a killed
form, or an imimunoclogical active part of said swine pathogen (11) [combo 3.

According to a further embodiment the immunological .acﬁve component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (9) [combo 4], preferably said immunological active component comprises
a live modified form, a killed form, or an immunological active part of said swine
pathogen (9) [combo 5]. |

According to a further embodiment the immunological act:i\_fe component of
[combo 1] is effective for the treatment and/or prophyliaxis of infections caused Ey the
swine pathogen (10) [combe 6], preferably said immunological active component
comprises a live modified form, a killed form, or an immunoclogical active part. of said
swine pathogen (10) [combo 7].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogen (12) [combo 8], preferably said immunological active component
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comprises a live modified form, a killed form, or an immunological active part of said

. swine pathogen (12) [combo 9].

According to a further embodiment the immunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

- swine pathogen (13), in partjcular (13a) {combo 10], preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogen (13), in particular (13a) [combo 11].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (14), in particuler (14a) and/or (14b) [.combo 12], preferably said
immunological active component comprises a live modified form, a killed form, or an
imenunological active part of said swine pathogen (14), in particular (14a) and/or
(14b){combo 13].

According to a further embodiment the immunnlogical. active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by- the

swine pathogen (15) [combo 14}, preferably said immumological active component

comprises a live modified form, a kilied form, or an immunoiogical aciive part of said

swine pathogen (15) [combo 15].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (16) [combo 16], preferably said immunclogical active component
comprises a live modified form, a killed form, or an immunological active part of said

swine pathogen (16) [combo 17].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathogen (17) [combe 18], preférably said immunological active component
comprises a live quiﬁed form, a killed form, or an immunological active part of said
swine pathogen (17) [combo 19].

According o a furfher embodiment the immumological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (18) [combo- 20], preferably said immunological active component
éomprises a live modified form, a killed fotm, or an immunological active part of said
swine pathogen (18) [combo 21].

Ac;cordiug to a further emhoéiment the immunological active component of
{conﬁbo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (19) [combo 22], preferably said ﬁmnunological' active component
comprises a live modified form, a killed form, or an immunological activc’; part of saiti
swine pathogen (19) [combo 23].

According to a further embodiment the immunological active component of
jcombeo ij is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogen (29), in particular (29a) [combo 24], preferably said innnunologicai active
component comprises a live modified form, a killed form, or\_ an. immunological active part
of said swine pathogen (29), in particular (29a) [eombo 25].

According to a further embodiment the immunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); and (9) [combo 26], preferably said

31-



10

15

20

immunological active component comprises a live modified form, a killed form, or an
immmunological active part of said swine pathogen (9) [contbo 27].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of ‘infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); and (10) [combo 28], preferably said
immunological active coﬁpone11t comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); and

(10) [combo 29].

According to a further embodiment the iminunojogical active component of
fcombo 1] is effective fqr the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in ﬁarliclﬂar (1a) aud/or'(lb); and (11) [eombeo 30], preferably said
immunological active component_comprises a live modified folm, 2 killed form, or an
immunological active part of said swine pathogens (1), in partiéular (1a) and/or (1b); and
(11} jecombo 31].

According to a further embodiment the immunological active compouent of
jcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular {(1a) and/or {1b); and (12) [eombe 32, preferably said
immunological active component comptrises a live modified form, a killed form, or an
immnological active part of said swine pathogens (1), in particular (1a) and/or (1b); and
(12) jcombe 33].

According to a furﬁaer embodiment the immunological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); and (13), in pérl:icular (13a) [combe
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34}, preferably said immunological active component comp;'ises a live modified form, a
killed form, or an icumunological active part of said swine pathogens (1), in particular (1a)
and/or (1b); and (13), in particular (13a) [combo 35].

According to a further embodinient the immmunological aclive component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); and (14), in particular (14a) and/or

(14b) [combe 36], pl'eférably said immunological active compOnenf comprises a live
modified form, a killed form, or an immunological active part of said swine pathogens (1),
in particular (1a) and/or (1b); and (14}, in particular (14a) and/or (14b)[cembo 37].

According to a further embodimeut the Mmologiml active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); and (15) [cembo 38], preferably said
ipununological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or-(1b); and
(15) [cpmbo 39].

According to a further embodiment the immunological active component of
fecombo 1] is effeciive for ihe ireatment and/or prophylaxis of infeciions caused by {he
swine pathogens (1), in patticular (1a) and/or (1b); and (16) [combo 40], preferably said
immunological active component comprises a live modified forin, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); and

(16) [combo 41].
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According to a further f:mbodirnent the immunological active component of
[combo 1] is effective for the .treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); and (17) [combo 4i], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); :and
(17) [combo 43].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) aud/or (1b); aﬁd (18) {combo 44], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part 6f said swine pathogens (1), in particular (1a) and/or (1b); and
(18) feombe 45].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); and (19) [combe 46], preferably ‘éaid
immunological active component comprises a live modified form, a killed form,.c.:)r an
immunological aciive part of said swiu;e pathogens (1), in particular (1a) and/or {1b}); and
(19) [combo 47].

According to a further embodiment the immunological active component of
{combo 1] is effeclive for the treatment and/or prophylaxis of infections caused b-y the
swine pathogens (1), in particular (1a) and/or (lb); and (29), in particular (29a) [combo

48}, preferably said immunological active component compfises a live modified form, a
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killed form, or an immunological acti_ve part of said swine pathogens (1), in particular (1a}
and/or (1b); and (29), in particular (292) [coxabo 497,

According 1o a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathogens (9); and (10) Jeomsbo 50], preferably said immunological active
component comprises a live modified form, a killed form, or an immunclogical active part
of said swine pathogens (9); and (10) [combo 51].

According to a further embodiment the ilﬁmunological active component of
[combo 1] is effective for the treatment and/or prophyléxis of infections caused by the
swine pathogens (9); and (11) [combo 52], preferably said inununological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); and (11} [combo 53], According to a more ijreferred
embodiment, the hm@ological active component of [combo 1j is Enterisol®SC-54
(Salmonella choleraesius, Boehuinger Ingelheim Vetmedica Iuc., St. Josepﬁ, MO, 1U.8.)
and Ingelvac® BRY-ALC (Erysipelothrix rhusiopathiae, Boehringer Ingelheim Vetmedica
Inc., St. Joseph, MO, U.S.} {combo 54]. According to a further embodiment, the L.
intracelfuiaris aniigen of combo 54 is Enterisol® Ieitis FF (Boehringer Ingelheim
Vetmedica Inc., St. Joseph, MO, U.8.) [combo 55] or Enterisol® Ileitis Lyophﬂiéed
(Boehringer Ingelheim Vetmedica GmbH, Ingelheim am Rhein, Germany) [combo 56].

Acc'ording to a further embodiinent the immunologicai active componeni of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); and (12) [combo 57], preferably said immunological active
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componeint comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); and (12) [combo 58].

According fo a fuﬁher embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophyla)ﬁs of infections caused by the
swine pathogens (9); end (13), in particular (13a) [eombo 59], preferably said
immunological active bomponent comprises & live modified form, a killed form, or an
immunological active part of said swine pathogens (9); and (13), in particulér (13a)'
[combo G0].

According to a further embodiment the iﬂnnunological. active component of
[combo 1] is effective for the ireatment and/or pmphylaxis of infections caused by the
swine pathogens (9); and (14), in particular (14a) and/or (14b) [combo 61], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (9); and (14), in particular (14a) and/or
(14b)[combe 62].

According fo a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); and (15) [combo 63], preferably said imummunological active
component comprises a live modified form, a killed foﬁn, or an imtnunological active part
of said swine pathogens (9); and (15) [combo 64].

According to a further embodiment the immupological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); and (16) [combo. 65], preferably said immunological active
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component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); and (16) [combo 66].

According to a further embodiment _the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); and (17). [combo 7], preferably said immunological active
component corprises.a live modified form, a killed form, or an'imn_muological active part
of said swine pathogens (9); and (17) [coﬁibo 68].

According to a further embodiment the immunological active component of
[comba 1] is effective for the Ireatment and/or prophylaxis of infections caused by the
swihe pathogens (9); and (18) [combo 69], preferably said immunological active
cmhponent comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); and (18) {combe 70]. |

According to a further embodiment the 'immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); and (19) [combo 71], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swﬁie pathogens (9); and (19} {conbo 72j. |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); and (29), in particular (29a) [combo 73], pref;rably said
immunological active component comprises a live modified form, a killed form, or an
immunological active- part of said swine pathogens (9); and (29), in particular (29a)

[combo 74].
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According to a further embodiment the immunological active component of

[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

‘swine pathogens (10); and (11) [combe 75], preferably said immunological active

component comprises a live modified form, a killed form, or an ijmnunologiéal active part
of said swine pathogens (10); and (11) [combo 76].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (10); and (12) [ecombo 77], preferably said iwmunological active
component comprises a live modified form, a killed form, or an immunological active pait
of said swine pathogens (10); and (12} [eombo 78]. |

According to a further embodiment the immunoclogical active component of |

[comba 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (10); and (13), in particular (133) [combo 791, preferably said
Aimmunological active component comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (10); and (13), in particular (13a)

[combo 80].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (10); and (14), in particular (14a) and/or (14b) [combo 81], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (10); and (14), in patticular (i4a)

and/or (14b)[combo 82].
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According to a further embodiment the imununological active component of
fcombe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pafthogens (10); and (15) [combo 83], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (10); and (15) [combo 84)].

According to a further embodiment the immunological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine 'pathogens (10); and (16) [combe 85], preferably said immunological active
component comprises a live modified form, a killed form, or an imwmunological active part
of said swine pathogens (10); and (16) [combo 86].

- According to a further embodiment the immmumological active component of
[combo %] is effeciive for the treatment and/or prophylaxis of infections caused 'by the
swine pathogens (10); and (17) [combo 87], preferably said imownological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens {(10); and (17) [combo 88].

According to a further embodiment the immunological active component of
{cuﬁlbu i} is effeciive for the treaiment and/or prophylaxis of infections caused by the
swine pathogens (10); and (18} [combo 89], preferably .said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (10); and (18) feombo 90].

According to a f{urther embodiment the immunological active component of
fecombe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (10); and (19) [combo 91], preferably said Immunological active
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component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (10); and (19) [coinbe 92].

According to a further embodiment the immunological active component of
[combe 1 is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (10); and (29), in pardicular (29a) [combo 93], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (10); and (29), in particular (29a)
jcombo 94].

According to a further embodiment the immumnological active component of
[eomba 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); and (12) feombo 95), preferably said immunological active
component- comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); and (12) [combe 90).

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swing pathogens (11); and {(13), in particolar (13a) [combe 97|, preferably said
inmmunological active component comprises a live modified form, a kiiled form, or an
pnmunological active part of said swine pathogens (11); and (13), in particular (13a)
[eombo 98].

According to a further embodiment the inununological aclive component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); and (14), in particular (14a) and/or (14b) [combe 99], preferably

said immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (11); and (354), in particular (14a)
and/or (14b)fcombo 100].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); and (15) [combe 101], preferably said imnmnolbgical active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogehs (11); and (15) [combo 102].

According to a further embodiment the immunologicai_ active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); and (16) [eombe 103], preferably said immunological active
componetit ciomﬁﬁses a live modified form, a killed form, or an immunological active part
of said swine pathogens {11); and (16) [conibo 104}.

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of inféciions caused by the
swine pathogens (11); and {17) [combo 105}, preferably said | imumunological aciive
component comprises a live modified form, a killed form, or an immunological active part
of said swine pafirogens (i1); and (17} {éombo idoj.

According fo a further embodiment the immumnological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pafhogens (11); and (18) fcombo 107], preferaBIy said immunological active
component comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (11); and (18) [combo 108].
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According to a further embodiment the inmmunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections cansed by the

swine pathogens (11); and (19) [combo 109], preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); and (19) [combo 110].

According to a further embodiment the immunological active component of
[coinbo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); and (29), in patticular (292) [combo 111], pr;aferably_ ;said
immunological active c(-)niponent comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); and (29), m particular (29a)
[combo 112].

According io a further embodiment the immunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

- swine pathogens (12); and (13), in particular (13a) [combe 113), preferably said

immunological active component comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (12); and (13), in particular (13a}

[ecombo 114].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); and (14), in pacticular {14a) and/or (14b) [combo 115], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (12); and (14), in particular (14a)

and/or (14b)[combo 116].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); and (15) [combo 117], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12}; and (15) {combo 118].

According to a further embod;'merit the fmmunological active component of
[combeo 1] is effective for the treatment aqdfnr prophylaxis of infections caused by the
swine .pathogens (12); and (16) [combo 119], preferably said immunological aclive
component comprises a live modified form, a killed form, or an imtmunological active part
of said swine pathogens (12); and (16) [couibo 120].

According to a further embodiment the immunological active component of
{combe 1} is effective for the treatment andfor prophylaxis of infections caused by the
swine pathogens (12); and (17) [combo 121}, preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); and (17) [combo 122].

Accor&jng to a further embodiment the imumunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine ﬁathogens .(12); and (18) [combe 123], preforably said immunological active
component comprises a live modified form, a killed form, or an immunological active patt
of said swine pathogens (12); and (18) [combeo 124].

According to a further embodiment the immmnological active component of
[conibo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (12); and (19) [combo 125], preferably said immunological active
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component comprises a live modified form, a killed for_m, or an immunological active par-t
of said swine pathogens (12); and (19) [combo 126].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or. prophylaxis of infections caused by the
swine pathogens (12); and (29), in particular (29a) fcombo 127}, preferably said
immunological active compouent comprises a live ﬁodiﬁed form, a kilied fo@, or an
immunological active part of said swine pathogens (12); and (29), in particular (29a)
[(;,ombo 128].

According to a further embodiment the innnunological active componént of
jcombo 1] is effective for the treatment and/or prophylaxis of infections caused by t{1e
swine pathogens (13), in particular (13a); and (14), in particular (14a) and/cr (14D) [combeo
129Y, preferably said imumunofogical active component comprises a live-modified form, a
killed form, or an immunological active part of said swine pathogens (13); in particular
(13a); and (14), in particular (14a) and/or (14b)[cembo 130].

According to a further émbodiment the immunological active componen’.c' of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in pasticular (13a); and (15) {combo 1i31], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particuler (13a); and (15)
[combo 132].

According to a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the

swine pathogens (13), in patticular (13a); and (16) [combo 133], preferably said
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immunological active component comprises a live modified form, a killed form, -or an
immunological active part of said swine pathogens (13), in particular (13a); and (16)
[combo 134].

According to a further embodiment the immunological active componént of
[combo 1} is effective for the treaﬁnlent and/or ﬁrophylaxis of infections caused by the
swine pathogens (13), in particular (13a); and (17) [combo 135}, preferably said
immunological active component compriseé a live modified form, a killed iorm, or an
immunological active part of said swine pa’shogéns (13}, in particular (137a); and (17)
[combo 136]. | |

According to a further embodiment the immunological active component 0_f
[combo 1] is effective for the treatment and/or prophylaxis of infections caﬁéed’ by the
swine pathogens (13), in parficular (13a); agd (18) [combao 137], preferably said
immumological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); and (18)- :
[combo 138].

- According to a further embodiment the inmaunological active component of
[combp 1] is effective for the treatment and/or prophylaxis of infeciions caused by ihe
swine pathogens (13), in particular (i3a); and (19) [combo 139], preferably said
immunological active component comprises a live modified form, a killed foﬂn, or an

jmmunological active part of said swine pathogens (13), in particular (13a); and (19)

[combao 140].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); and (29), in particular (29a) [combo 141],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (13), in particular (13a);
and (29), in particular (29a) [combo 142].

According to a further embodiment the immunological active component of

{combo 1] is effective for the téeatment and/or prophylaxis of infections caused by the

swine pathogené (14), in particular (14a); and (15) [combo 143], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (14), in particular (14a); and (15)
feomibo 144]. |

According to a further embodiment the imnunological active component of
[combe 1} is effecti\-/e for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in patticular (14a); and (16) [combo 145], preferably said
immunological active component coniprises a live modified fonn, a killed form, or an
immunological active part of said swine pathogens (14), in particular (i4a); and (16
[combo 146].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a); and (17) [combo 147], preferably said

immunological active component comprises a live modified form, a killed form, or an
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imn:;unological ac;,tive part of said swine pathogens (14), in particular (14a); and (17)
[combo 148]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/er prophylazis of infections caused by the
swine pathogens (14), in particular (14a); and (18) [combe 149], preferably said
immunological aclive component comprises a iive modiﬁe'd- form, a killed form, or an
immunological active part of said swine pathogens (14), in particular (14a); and (18)
[combo 150].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a); and (19) [combo 151], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part .of said swine pathogens (14), in particular (14a); and (19)
[combo 152].

chording to a forther embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (i4a); and (29), in particular (28a) {commbo 153],
preferably said immunological active component comprises a live medified form, a killed
form, or an imromnological active part of said swine pathogens (14), in particular (14a);
and (29), in patticular (29a) [combo 154].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (15); and (16) [combo 155], preferably said immunological active
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component comprises a live modified form, a killed Torm, or an inunmiological active i)art
of said swine pathogens (15); and (16} [combo 156].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treaiment and/or prophylaxis of infections caused by the
swine pathogens (15); and (17) [combe 157], preferably said immunological active-
component comprises a live modified form, a killed form, or an immunological active past
of said swine pathogens (15); and (17) [combo 158].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (15); and (18) [cumbé 159], preferably said immunological active
component comprises a live modified form, a killed form, or an immumological active part
of said swine pathogens (15); and (18) [comba 160].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
ewine pathogens (15); -and (19) [combo 161], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (15); and (19) [combe 162].

According to a further embodiment the immunclogical active component of
[combo 1] is efféective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (15); and (29), in particular (29a) [combe 163], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (15); and (29), in particular (29a)

[combo 164].
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According to a further embodiment the immmunological act:ive component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by tbe
swine pathogens (16); and {17) [combo 165], preferably said immunological aciive
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (16); and (17) [combo 166].

According to a further embodiment the ﬁnmunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathogens (16); and (18) [combo 167], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (16); and (18) jcombo 168].

Aoéordiug fo a ﬁirlher embodiment the immunological active component of
[eombo 1] is effectiw}e for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); and (19) [combo 169}, preferably said immunological active
component compﬁses a live modified form, a killed form, or an immunological active part
of said swine pathogens (16); and (1 9)_ [combo 170].

According to a further embodiment the immmunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens {16); and (29), in particular (292) [combe .171], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunoclogical active parl of said swine pathogens (16); and (29), in particular (29a)

[combo 172].
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According to a furthe; embodiment the immunological active component of
[eombo 1] is éffective for the treatment and/or prophylaxis of infections cansed by the
swine pathogens (17); and (18) [combo 173], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (17); and (18) [combo 174].

According fo a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infe.ctions caused by the
swine pathogens (17); and (19) [combo 175}, preferably said - immunological activé.
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (17); and (19) [combo 176].

According to a further embodiment the immunological active compopent of
[combo 1} is effective for the treatment and/or prqphylaxis of infections caused by the
swine pafhogens (1-7); and (29), in particular (292) [combo 177], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (17); and (29), 111 pacticular (29a)
[combo 178]. |

According to a further embodiment thé immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (18); and (19) [combo 179], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (18); and {19) [combo 186].
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According to a further embodiment the immunological active component of
[ecmbo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (18); and (29), in particular (29a) [combo 181], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (18); and (29), in pa:rticﬁlar (29a)
[combeo 1825!. |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by thé
swine pathogens (19); and (29), in particular (20a) [combo 183|, preferably said
immuneclogical active component oo1jnprise§ a live modified form, a killed form, or an
immunological active part of said swine pathogens (19); and (29), in particular (29a)
fecombo 134].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections .caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (10) [combo 185}, preferably
said immunological active component comprises a live modified form, a killed form, or an
jmmunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (9);
aad (10) [combo 186].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1) and/or (1b); (9); and (11) [combo 187], preferably

said immunological active component comprises a live modified form, a killed form, oran

51



10

13

20

immunological active part of said swine pathogens (1), in particular (1) and/or (1b); (9); .
and (11) [combe 188]. |

According to a further embodiment the immunological active component of
[combo 1] is effecﬁve for ihe treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (12) {combe 189], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (9);
and (12) {combo 190]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or pl‘bphylaxis of _illfections caused By the
swine pathogens (1), in particular (1a) and/or (Ib); (9); and (13), in particular (13a)
[combo 191], preferably said immunological active component comprises. a live modified
form, a killed form, or an immunological active part of said swi.ﬁe pathogens (1), in
particular (1a) and/or (1b); (9); and (13), in particular (13a) [combo 192].

According teo a further embodiment the immunological active cqmponeﬁt, of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (14), in particular (14a) and/or
(14b) [combe 193], preferably said immunological active component compﬁses a live
modified form, a killed form, or an immunological active part of said swine paihogens D,
in patticular (1a) and/or (1b); (9); and (14), in particular (14a) and/or (14b){combo 194].7

‘According to a further embodiment the immunological active component of
[eombe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); (9); and (15) [combo 195], preferably
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said immunological aciive component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (lb); 9
and (15) [combo 196].

According to a further embodiment the immumological éctive component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (16) [cémbu 197], preferably
said immunological active component comptises a live modified form, a kifled form, or an
immunological active part of said swine péthogens (1), in particular (1a) and/or (1b); (9);
and (16} [combo 198].

According to a furfher embodiment the immunological .ictive cﬁmpqnent of
[combe 1f is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (17) [combo 1991, preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogéns (1), in particular (La) and/or (1b); (9);
and (17) fcombo 200].

According to a further embodiment the immunological active compoﬁent of
[combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (9); and (18) [combo 201], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in patticular (1a) and/or (1b); (9%
and (18) [combo 202].

According to a further embodiment the immunological active component of

[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
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swine pathogens (1), in pacticular (1a) and/or (1b); (9); and (19) [combo 203], preferably
said immunological active component comprises 4 live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1 a) and/or (1b); (9);
and (19) [combo 204].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treaiment and/or prophylaxis of infections caused by the
swine pathogens (1), in partiéular (12) and/or (1b); (9); and (29), in particular (29a)
[combo 205], preferably said immunological active component comprises a live modified
form, a killed form, or an immunolbgical active part of said swi.ué pathogens (1), in
particular (1a) and/or (1b); (9); and (29), in particular (29a) [combo 206].

According to a furfher embodiment the ﬁnxﬁunolo gical active component of
[cembe 1] is effective for the treatment and/or prophylaxis of infectiéns caused by the
swine pathogens (1), in particular (1a) and/or (1b); (10); and (11) [combo 207], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (lb);'(ll 0);
and (11) [combo 208].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (10); and (12) [contbe 209], pr_eferably
said immunological active component comptises a live modified form, a killed form, or an
immunological active part 0f said swine pathogens (1), in particular (1a) and/or (1b); (1_{});

and (12) [combo 210}
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 According to a further embodiment the immunological active component of

[combe 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular {(1a) and/or (1b); (10); and (13.), in particular (13a)
[combo 211}, preferably said inumunological active component coﬁlprises a live modified
form, a killed forni, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b);-(10); and (13), in particular (13a) [combo 2121

According to a further embodiment the immunological active cmﬁponent of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (10); and (14), in particular (14a) and/or
(14b) Jcombo 213], preferably said immunological active component comprisés a .-..Iive
modified form, a kilted form, or an iinmunological active part of said swine pathogens (1),
in particular (1a} and/or (1b); (10); and {14), in particular (14a) and/or {14b)[combo 214].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (10); and (15) {combe 215}, preferéibly
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1 g) and/or (1b); (10);
and (15) [combo 216]. |

According to a further embodiment the imnmwunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by. the
swine pathogens (1), in particular (12) and/or (1b); (10); and (16) [combo 217], preferably

said immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (10);
and (16) fcombo 218].
According to a further embodiment the immunological active component of

[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); (10); and (17) [combe 219], preferably

said immunological active component comprises a live modified form, a killed form,l or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (ib); .(10);‘
and (17} [combeo 220].

According to a further embodimnent the immunological active compcment of
[ecombe 1] is effective for the treatment and/or prophylazis of infections caused by f';flle _
swine paﬂ'logéns (1), in particular (1a) and/or (1b); (10); and (18) [combao 221], préferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in parficular (1a) and/or (1b); (10};
and (18) [combo 222].

According to a furthér embodiment the immunological active component of
fcombo 1] is effective for the treatment %uidfor prophyiaxis of infections caused by the
swine pathogens (1), in particular (1a} and/or (1b); (10); and (19) [combo 223], preferably
said inununological active component comprises a live modified form, a killed form, or an
unmunological active part of said swine pathogens (1), in parﬁou]ar (1a) and/or (1b); (10);
and (19) [combe 224].

According to a further embodiment the immunological active component of
[comboe 1} is effective for the trealment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); (10); and (29), in particular (29a)
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[combo 225], preferably said immunological active component. comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (10); and (29}, in particular (29a) [combe 226].

According to a further embodiment the immunological active component .of_
[eombo 1] is effective for the treatment and/or prophylaxis of infeclions caused by the '_
swine pathogens (1), in particular (1a) and/or (1b); (11); and (12) [combo 227], preferablﬂr
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in partilcular (1a) and/or (1b); (1 1);-
and (12) {combo 228]. | “

According fo a further embodiment the immunological active component of
[comnbo 1] is effective for the treatment and/or prophylaxis of infections caused by the?_.-
swine pathogens (1), in particular (1a) and/or (1b); (11); and (13), in particular (13a)
feombo 229], preferably said immunological aclive coﬁlp@ne;lt comprises a_livé modified
form, a killed form, or an immmmological étctive part of said swine pathogens (1), in ,
particular (1a) and/or (1b); (11); and (13), in particular (132) [eombo 230]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infectir-ons caused by the
swine pathogens (1), in particular (1a) and/ox (1b); (11); and (14), in particular (14a) and/or
(14b) [combo 231], preferably said immunological active component comprises a live
modified form, a killed form, or an immunological active part of said swine pathogens (1),

in particular (1a) and/or (1b); (11); and (14), in particular (14a) and/or (14b)]combo 232].
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According to a further embodiment the immunological active f:mﬁponent of
[combo 1] is effective for the trealment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular {1a} and/or (1b); (11); and (15) [eombio 233], preferably
said immunological active component comprises a live modified form, a killed form, or an
tmmunological active part of said swine pathogen (1), in particular (1a) and/or (1b); (11);
and (15) [eombo 234].

According t(‘) a further embodiment the immunological active component of
[combo 1] is effectivé for the treatment and/or i:urophylaxis of infections caused by the
swine pathogens (1), in particular (La) and/or (1b); (11); and (1 6) [combo 235], preferably
said im-munological active component comprises a live modified form, a killed form, or an
immunolegical active part of said swine pathogens (1), in particular (1a) and/or (1b); (1)
and (16) [combo 236]. | | |

According to a further embodiment the immunological active component of
[eombo 1} is effective for the treatment and/or prophylaxis of infections caunsed by the
swine pathogens (1), in particular (1a) and/or (1b); (11); and (17) [combo 2371, preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (11);
and (17) [combo 238].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (11); and (18} [combo 239], preferably

said immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (1), in pérti_cplar (1a} and/or (1b); (11);
and (18) [combo 240],

According to a further embodiment the immunological active component of
[combo 1] ig effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1) and/or (ib); (11); and (19) [combe 241%], preferably

* said inmunological active component comprises a live modified form, a kilted form, or an

 immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (11);

and (19} [combo 242].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis (;f infectidﬁs caused by the
swine pathogens (1), in particular (la) and/or (1b); (11); and (29j, in paciicular (29a)
feombe 243], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a} and/or (1b); (11); and (29), in particular (29a) [combo 244].

According to a further embodiment the immunclogical active component qf
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (ib); (12); and (13), in particular (13a)
[combo 245], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (12); and (13}, in particular (13a) [combo 246].

According to a further embodiment the imumunological active component of
[combe 1 is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or (1b); (12); and (14), in particular (14a) and/or
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(14b) Jeombo 247}, preferably said immunological active component comprises a live
modified form, a killed form, or an i.lmnunological active part of said swine pathogens (1),
in particular (1a) and/or (1b}); (12); and {14), in particular (14a) and/or (14b){combo 248].

According to a finther embodiment the immunological active component of
[combe 1] is effective for the treatment andfqr prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (12); and (15) Icombo 249}, preferably
said immunological active component comprises a live modified form, a killed form, or an
inmunological active part of said swine pathogen (1), in particular (1a) and/or (Ib)é (12);
and (15) [cmﬁbo 250). 7’ |

According to a further embodiment the immunological active componént of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or {1b); (12); and (16) [combe 251], preferably
said immunological active component comprises a live modified form, a killed form, or an
immuﬂolégical active part of said swine pathogens (1), in particular (1a) and/or (1b); (12);
and (16) fcombo 252].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylazis of infections causéd by the
swine pathogens (1), in particular (1a) and/or (1b); (12); and (17) [eombo 253], preferably
said immunological active component comprises a live modified form, a kifled form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (12);

and (17) {combo 234].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or {1b); (i 2); and (18) [combo 255], preferaﬁly
said immunological active component comprises a live modified form, a killed form, or an
immunolegical active part of said S\&ine pathogens (1), in partiéular (1a) and/or (1b); (12);
and (18) [combo 256].

According to a forther embodiment the immunological active @mponent of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (12); and (19) {cﬁmbo 257}, preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (12),
and (19) |coinbo 258]. |

According to a furfber embodiment the imunmological active component of
[eombo 1] is !effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (12); and (29), in pacticular (29s)

[combo 259], preferably said inumunological active component comprises a live modified

form, a killed fomi, or an immunological active part of said swine pathogens (1), in

particular (1a) and/or (1b); (12); and (29), in particular (29a) [combo 260].

According to' a further embodiment the immunological active component of
[combo 1] is efiective for the treatment and/or prophylaxis of infections caused by Ithe
swine pathogens (1), in particular (1a) and/or (1b); (13), in particular (13a); and (14), in
particular (14a) and/or (14b) feombe 261], preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part
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of said swine pathogens (1), in particular (1a) and/or (1b); (13), in particular {13a); and
(14), in particular (14a) and/or (14b){combo 262].

According to al further embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (1a) and/or‘(lb); (13), in particular (13a); and (15)

' [combo 263], preferably said immunological active component comprises a live modified

form, a killed form, or an immunological active part of said swine pathogen (1), in |
particular (1a) and/or (1b); (13), in particular (13a); and (15) [combo 264].

According to a further embodiment the hmnunological. active .component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (13), in particular (13a); and (16)
feombo 265}, preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (13), in particular (13a); and (16) {combo 266].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (13), in particular (13a); and (17)
[combo 267}, preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (13),in particular (13a); and (17) [combo 265].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatinent and/or prophylaxis of infections caused by the

swing pathogens (1), in particular (1a) and/or (1b); (13), in particular (13a); and (18)
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[eombo 269}, preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
pariicular (1a) and/or (1b); {13), in particular (13a); and (18) [combo 270].

According to a further em‘t;odiment the immunological active component of
[combo 1] ié effective fbr the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (13), in particular (13a); and (19)
[comabe 271], preferably said immunological active component coﬁlprises a live Iﬁodiﬁed
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (13), in particular (13a); and (19) fcombe 272].

According to a forther embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b}; (13), in particular {13a); and (29)?, in
particular (29a) fcombo 273}, preferably said immunological active component comprises
a live modified form, a killed form, or an immunological active part of said swine
pathogens (1), in particular (1) and/or (1b); (13), in particular (13a); and (29, in. partici;:;lar
{29a) [combo 274].

| According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particolar (1a) and/or (1b); (14), in particular (14a); and (15)
[combo 275], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogen (1), in

particular (1a) and/or (1b); (14), in paticular (14a); and (15) [combe 276].
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According to a further embodiment the immunological active comlponent of
[eombo 1j is effecti_ve for the treatment a;nciz’or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (Ib); (14), in particular (14a); and (16)
[combo 277], preferably said immunological active component comprises a live modified
{foom, a killed form, or an immuhological active part of said swine pathogens (1), in
particular (12) and/or (1b); (14), in particular (14a); and (10) [combo 278].

According to a further embodiment the immunological active component of
icombo 1] is effective for the treatment andfor prophylaxis of iﬁfections caused by the
swine pathogens (1), in particular (la) and/or (1b); (14), in particular (14a); aond (1-7)
[combo 279}, preferably said immﬁnological active component comprises a live modiﬁed
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (14), in particular (14a); and (17) {combo 280].

According o a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infeclions caused by the
swine pathogens (1), in particular (12) and/or (1b); (14), in particular (14a); ﬁud (18)
[combo 281}, preferably sai& im;nunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (14), in particular (14a); and (18) [combe 282].

According to a further embodiment the immunological active component of
{combo 1} is effective for the treatment and/or prophylaxis of infections céused by the
swine pathogens (1), in ﬁmicula1‘ (1a) and/or (1b); (14), in particular (14a); and (19)

[combe 283], preferably said immmological active component comprises a live modified
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form, a killed form, or an immunoclogical écﬁve part of said swine pathogens (1), in
particular (1a) and/or (1b); (14), in particular (14a); and (19) [combo 284].

According to a further embodiment ﬂlé immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (la) and/or (1b); (14), in particular (144); and (29), in
particular (29a) [combo 285], preférably said immunological active component comprises
a live modified form, a killed form, or an immunological active part of said swine
pathogens (1), in particular (1a) and/or (1b); (14), in particular (14a}; ar‘ld (29), in parﬁculm
(29a) [combo 286]. | |

According to a further embodﬁnént the immunological active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections cansed by the
swine pathogens (1), in particular (1a) and/or (1b}; (15); and (16) [combo 287], preferably
said imumunological active component comprises’a iive modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b)-; (15);
and (16) [combo 288]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment allafor prophylaxis of infections cansed by the
swine pathogens (1), in particular (1a} and/or (1b); (15); and (17) [combo 289], preferably
said immunological active component comprises a live modified form, a killed form, or-an
immuoological active part of said swine pathogens (1), in particular (1a) and/or (1b); (15);

and (17) [combe 290].
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According to a further embodiment the immunological active componenf. of
[combo 1] is effective for the ;creatxnent and/or prophylaxis of h]féctions caused by the
swine pathogens (1), in particular (1a) and/or (1b); (15); and {18) [combe 291], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (i), in particular (1a) and/or (1b); (15);
and (18) [combo 292].

According to a further embodiment the immunoclogical active component of
[combo 1] is effeqﬁve for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (18) and/or (1b); (15); and (19) [combo 293], preferably
said immunological active comﬁonent comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (l),. in particular (1a) and/or (1b); (15);
and (19) [combo 294].

According to a further embodiment the immunological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (15); and (29), in particular (29a)
[combo 295], preferably said immunological active component comprises a live modified
form, a killed form, ot an imvmunological active part of said swine pathogens (1), in
particular (1a) and/or {1b); (15); and (29), in particular (29a) feombo 296].

According to a. further embodiment the immunological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (16}; and (17) [combo 297], preferably

said immmunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (15);
and (17) [combeo 298]. |

According to a ﬁn’tﬁer embodiment the immunological active component of
Jeombe 1] is effective for the treatment aﬁdfor prophylaxis of infections caused by the
swine pathogens (1), in particular {1a) and/or (1b); (16); and (18) [combe 299], preferably
said immunological active component comprises a live modified form, a killed form, or an
immﬁnoloéical active part of said swine pathogens (1), in particular (1a) and/or (1b); (16);
and (18) [combo 300].

.According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infe;:tions caused by the
swine pathogens (1), in pasticular (1a) and/or (1b); (16); and (19) [combo 301), preferably
said immnpological active component comprises a live modified form, a killed form, or an

immunological active part Iof said swine pathogens (1), in particular (1a) and/or (1b); (16);

and (19) [combo 302].

According to a further embodiment the immunological active component of
[combo 1] is cffective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (16); and (29), in particulér (29a)
[combo 303], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (16); and (29}, in particular (29a) {combo 304].

According to a further embodiment the jmunological active component of
icombo 1] is effective for the ireatment and/or prophylaxis of infections caused by the

swine pathogens (1), in particular (12) and/or (1b); (17); and (18) [combe 305], preferably



10

15

20

said in;mmmlogica} active component cofnprises a live modified foum, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or '(IB); (17);
and (18) [combo 3006].

According to a further embodiment the fmmunological active component of
[combo 1]} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogéns (1), in particular (1a) and/or (1b); (17); and (19) [combo 307], preferably
said immunological active comp'énent comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); {17)‘;
and (19) [eombo 308].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatmént and/or prophylaxis of infections caused by the
swine patbogens (1), in particular (1a) and/or (1b); (17); and (29), in particular (29a)
[combe 309], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (17); and (29), in particular (29&) [combo 310].

According to a further embodiment the immunological active component of
[combe 1] is effective for the ireatment and/or propbylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (18); and (19) [combe 311], preferably
said immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (1), in particular (1a) and/or (1b); (18);

.

and (19) [combo 312].

~0O8-



10

15

20

" According to a further embodiment the imumunological active component of
feombo 1] is effective for the treatment and/or prophylaxis of iﬁfections caused by the
swine pathogens (1), in particular (la) and/or (ib); (18); and (29), in particular (29a)
[combo 313}, preferably said ilmnunologicai active comﬁonent comprises a Hve modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particulélr (1a) and/or (1b); (18); and (29), in particular (29a) [cémbo 314].

According to a further embodiment the imumnological active component of
[c':mnbo 1] is effective for the treatment and/or prophylaxié of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (19); and (29), in particular (29a)
[combo 315], preferably said immunological active compdnent comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (1), in
particular (1a) and/or (1b); (19); and (29), in particular (292) {combe 316].

According to a further embodiment the immunological active éomponent of
[combo 1] is effective for the treatment and/or prophylaxis of hlfgctions cauged by the

swine pathogens (9); (10); and (11) [combo 317], preferably said immunological active

- component comprises a live modified form, a kilted form, or an immunological active part

of said swine pathogens (9); (10); and (11) {combo 318].

According to a further embodiment the imununological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (10); and (12) [combo 319], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (9); (10); and (12) Jcombeo 320}.
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According to a further embodiment_ the immunological active component of
[eoxmbo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (10); and (i3), in particular (13a) [combé 321], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (9); (10); and (13), in pérticulaf (13a)
[combe 322]. '

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophyiaxis of infections caused by the
swine pathogens (9); (10); and (14), in particalar (14a) and/or (14b) [eombo 323], |
preferably said immunological active component comprises a live modified form, a killed
form, or an immunoclogical active part of said swine .patllcgens 9); (10); and (14), in
particular (14a) and/or (14b){combo 324].

According to a further embodiment the immunological active component of
Jeombo 1] is effective for the treatment and/or prophylaxis c;f infections caused by the
swine pathogens (9); (10); and (15) [combo 325], preferably said immunolegical active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (10); and {15) [combeo 3206].

According to a further embodiment the jromunological active componeht of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused b'}} the
swine pathqgens (9); (10); and (16) [combo 327], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (9); (10); and (16) [combo 328].
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According to a further embodiment the immunological active component of

Jeombo 1} is effective for the treaiment and/or prophylaxis of infections caused by the

swine pathogens (9); (10); and (17) [combo 329], proferably said imrounological active

~ component comprises a live miodified form, a killed form, or an imnmuelogical active part

of said swine pathogens (9); (10); and (17) [combo 330].

According to a further embodiment the immunological acti\}e component of
[ecombo 1] is effective for .the {reatment and/or prophylaxis of infections caused by the
swine pathogens (9); (10); and (18) [combo 331], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (1 0); and (18) [eombo 332]. |

According to a further embodiment the immunological active component of
{combo 1] is effective. for the treatment and/or prophylaxis of infec.tions caused by the
swine pathogens (9); (10); and (19) [combo 333], preferably said immunologicallacﬁve
component comprises a live modified form, a killed form, or an immunolo gicai active part
of said swine pathogens (9); (10); and (19) [combe 334].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (10); and (29), in particular (25a) [combe 335], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said éwine- pathogens (9); (10); and (29), in patticular (29a)

[combo 336].
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According to a further embodiment the ummunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the.
swine pathogens (9); (11); and (12) [combo 337], preferably said immunological active
component corprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (11); and (12) [combo 338].

According to a further embodiment the immunological -ac__tive component of
{combeo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (1), in particular (1a) and/or (1b); (11); and (13), in particular (13a)
[combo 339], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (9); (11); and
(13), in particolar (13a) [combo 340]. -

According to a further eiﬁbodiment the immﬁnologicaliactive component of
[comnbo 1] is effective for the {reatment and/or prophylaxis of infections caused by the
swine pathogens (9); (11); and (14), in particular (14a) and/or (141)) [combio 341],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (9); (11); and (14), in
particular (14a) and/or (14b)[combo 342].

According to a further embodiment the immmunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (11); and (15) {combo 343], preferably_said immunological active
component comprises a live modified form, a killed form, or an immunole gical-active part

of said swine pathogen (9); (11); and (15) [combo 344].
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According to a further embodiment the immunological _ active component - of
[eombo 1] is effective for the treatment and/or prophylagis of infections éaused by the
swine pathogens (9); {(11); and (16) [combo 345], preferably said imumunological acﬁve
comi:onent comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (11); and (16) [combo 346].

Ac_:cordjng io a ﬁlrther embodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (11); and (17) [combo 347], preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part-

- of said swine pathogens (9); (11); and (17) [combeo 348].

According to a further embodiment the immunological active component of
{combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (11); and (18) [combo 349], preferably said immunological active
component comprises a live modified form, a killed form, or an ﬁnmunological active part
of said swine pathogens (9); (11); and (18) [eombo 350].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (11); and (19) [combo 351], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (11); and (19) [combo 352].

According to a farther embodiment the immunological active compoment of
[cembo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); (11); and (29), in particular (29a) [combe 353], preferably said
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immmological active component comprises a live modiﬁed form, a killed form, or an
iimnunological active part of said swine pathogens (9); (11); and (29), in particular (29a)
fcombo 354].

According to a further embodiment the immunological active component of
[combo 1 is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (12); and (13),.in particular (13a) {combo 355], preferably saizd
immunological active component comprises a live modified form, a killed form, or an
immnaunological active part of said swine patbogens (9); (12); and (13), .in particular (13a)
[eombo 356}

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophy]ax.is of infections caused by the
swine pathogens ©); (12); and (i4), in particular (14a) and/or (14b) [combo 357},
preferably said imimmmological active component cbmprises a live mﬁdiﬁed form, a killed
form, or an immunological active part of said swine pathogens (9); (12); and (14), in
particular (14‘3) and/or (14b)[combo 358].

According to a further emhodiment‘ the immunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); (12); and _(15) [eombo 359], preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogen (9); (12); and (15) [combo 360].

According to a fther embodiment the immunological active component of
[coubo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); (12); and (16) [combo 361], preferably said immunoclogical active
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component comprises a live modified form, a killed form, or an immunological active part

' of said swine pathogens {9); (12); and (16) [combo 362].

According to a further embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swiné pathogens (9); (12); and (17) [combo 363], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (12); and (17) [combo 364]. |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (12); and (18) [combo 365], preferably said -immuno'.logical active
component comprises a live modified form, a kﬂied fmin, or an immunological active part
of said swine pathogens (9); (12); and (18) [cbmbo 360].

According to a further cmnbodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by thé
swine pathogens (9); (12); and (19) [combo 367], preferably said immunological acﬁve
component comprises a live modified form, a killed form, or an immunological active past
of said swine pathogens (9); (12); and {(19) [combo 368].

According to a further embodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (12); and (29), in particular (29a) [combo 369], prefetably said
immunclogical active component comprises a live modified form, a killed form, or an
immunclogical active part of said swine pathogens (9); (12); and (29), in particular (29a)

[combeo 370].
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According to a further embodiment the immunological active component of
[eombo 1} is effective for the treatment- and/or prophylaxis of infectiﬁns caused by ﬂ;e
éwine pathogens (9); (13), in particular (13a); and (14), in particular (14a) and/or (14b)
[combo 371], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (9); (13), in
particular (13a); and (14), in particular (14a) and/or (14b)[c0mho 372].

According to a further embodiment the immunological active component of
[combo 1] is effective for the trealment and/or prophylaxis of infections caused by the
swine pathogens (9), (13), in particular (13a); and (15) [combo 373], préferably said
immunological active component comprises a live modified form, a killed foﬁn, or an
immunological active part of said swine pathogen (9); (13), in particular (13a); and (15) -
[conmbyo 374].

According to a further embediment the immunological active component of
[combo 1] is effective for the treaiment and/or prophylaxis of infections caused by the
swine pathogens (9); (13), in particular {1‘3a); and (16) [combo 375], preferably said
immunological active component comprises a live n;lodiﬁed form, a killed form, or an
immunological active part of said swine pathogens (9); (13), in particular (13a); and (16)
[combo 376].

Accordiog to a further embodiment the immunological Jactive component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (13), in pasticular (13a); and (17) [combo 377], preferably said

immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (9); (13), in particular (13a); and (17)
[combo 378].

According to a further embodiment the mmunological active component .\of
[combo 1} is effective for the tte:ittnent and/or prophylaxis of infections caused by the
swine pathogens (9); (13), in particular (13a); and (18) [combe 379], preferably said
tmmaunological active component comprises 2 live modified form, a killed form, or an
immunological active part of said swine pathogens (9); (13), ‘in particular (13a); and (18)
jcombo 3801, | | |

Accordjné to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (13), in particular'(13a); and (19) [combe 381], preferably said
immunological active component comprises a live modified form, a killed form, or‘:an
innnunological active part of said swine pafhogens (9); (13), in particular (132); and (19)
[combo 382].

According to a fugher embodiment the imunmunological acéive component of
[combo 1] is effective for the treahﬁeﬂt and/or prophylaxis of infections caused by the
swine pathogens (9); (13), in pariicular (13a); and (29), iu particular (29a) [combo 383],
preferably said immunological active component comprises a live meodified form, a killed
form, or an immunological active part of said swine pathogens (9), 111 particular (13a}; and
(29), i particular (29a) [combo 384].

According to a further embodiment the ﬁnmunological active componeht of
[combeo 1] is effective for the freatment and/or prophylaxis of infections caused by the

swine pathogens (9); (14), in particular (14a); and (15) [combo 385], preferably said
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immunological active component comprises a live modified form, a killed form, or an

innnmlological active patt of said swine pathogen (9); (14), in particular (14a); and (15)

| [combeo 380].

According to a further embodiment the imumunological active compo'n_eﬁf of
jecombo 1] is effective for the ireatment and/or prophylaxis of infections caused by. the
swine pathogens (9); (14), in particular (14a); and (16) [combo 387|, preferably said

immunological active component comptises a live modified form, a killed form, or an

immunological active paxi of said swine pathogens (9); (14), in particular (14a); and (16)

[combo 388].

According to a further embodiment the immunological active component of
[combo 1j is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (14), in particular (14a); and (17) [combo 389], preferably- said
immunclogical active component comprises a llive modified form, a killed foﬁn, or an
immunological active part of said swine pathogens (9); (14), in particular (14a); and (1_7)
fecombo 390].

According to a forther embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (14), in particular (14a); and (18) [combo 391}, preferably said
immunological active component comprises a live modified form, a killed form,.br an

irtrunological active part of said swine pathogens (9); (14), in particular (14a); and (18)

[combo 392].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections causéd by the
swine pathogens (9); (14), in particular-(llla); and (19) [combo 393}, preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (9); (14), iﬁ particular (14a); and (19)
[combo 394]. |

" According to a finther embodiment the immmmological active compo_ne]it of
[combo 1] is effectivé for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (14), in particular (14a); and (29), in particular (29a) fcombo 395],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (9); (.1.4), in partiqqlar
{14a); and (29), in particular (29a) {cembo 396]. ‘.

Accordiﬁg to a further embodiment the immunologic_:al active component of
[combo 1] is effective for the treatment and/or prophbylaxis of infections caused by the
swine pathogens (9); (15); and (16) {combe 397}, preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (15); and (16) [combo 398].

According to a further embodiment tlie immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (15); and (17) {combo 399], preferably said immunoclogical active
component 001npﬁ§es a live modified form, a killed form, or an immunological active part

of said swine pathogens (9); (15); and (17) [combo 400].
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According to a further embodiment the immunological active component of
[combeo 1] is effective for the treatment and/or prophylazis of infections caused by the
swine pathogens (9); (15); and (18) [combo 401], preferably said immunological active
component comprises a live modiﬁed form, a killed form, or an imrmmological active part
of said swine pathogens (9); (15); and (18) [coinbo 402].

According to a further embodiment the immunological aclive component of
[combo 1] is effective for the treatment and/or prophjlaxjs of infections caused by the
swine pathogens (9); (15); and (19) [cozﬁbo 403}, preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (15); and (19) [combo 4(}4].

According to a further embodiment the immuﬁological active component of
[conibo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathbgens 9); (15); and (29), in particular (29a) [combo 405], preferably said
immunological active component comprises a live niodiﬁed form, a killed form, or an
immunological active part of said swine pathogens (9); (15); and (29), in particular (29a)
[combo 406]).

According to a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathogens (9); (16); and (17) [combe 407], preferably said immunological active
component comptises a live modified form, a killed form, or an immumological active part

of said swine pathogens (9); (15); and (17) [combo 408].
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According o a furthe{ embodiment the immuunological active compoment of
[combo 1] is effective for the treatment and/or prophyla};is of infections caused by the
swine pathogens (9); (17); and (19) [combo 415], p%.eferably said immmunological active
compox:;ent compriges a live modified form, a killed form, or an immunological active part
of said swine pathogens (9); (17); and (19) [eombo 416].

According to a_further embeodiment the immunological active componént of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused i)y the;
swine pathogens (9); (17); and (29), in particular (29a) [combd 417}, preferably said
immunological active componeni comprises a live modified form, a killed fotm, or an
immunological active part of said swine pathogens (9); (17); and (29), in particular (29a)
[combo 418]. |

According to a further embodiment the immunological active componeni of
[combo 1f is effective for the treatment and/ér prophylaxis of infections caused by the
swine pathogens (9); (18); and (19) [combe 419], preferably said immunological active
component comprises a live modified form, a killed form, or an immunoloegical active part
of said swine pathogens (9); (18); and (19} [combo 42.0].

According to a further embodiment fhe immunological active coniponent of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the -
swine pathogens (9); (18); and (29), in particular (29a) [combo 421], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (9); (18); and (29), in particular (29a) |

Jcombo 422].
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According to a further embodiment the immunological active component of
[eombe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (16); and (18) [combo 409], preferably said immunological aciive

coniponent comprises a live modified form, a killed form, or an immunclogical active part

“of satd swine pathogens (9); (16); and (18) [combo 410].

According 1o a further embodiment the imuunological active component of
[combo 1] is effective for ihe treatment and/or prophylaxis of infections caused by the

swine pathogens (9); (16); and (19) [combo 411}, preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part

of séid swine pathogens (9); (16); and (19) [combo 412].
| According to a further embodiment the immunological active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (9); (16); and (29), in particular (29a) [combo 413], preferably said
immunological active component comptises a live modified form, a killed form, or an
tmmunological active part of said swine pathogens (9); (16); and (29), in particular (26a)
[combe 412]. '
According to a farther embodiment the immunological active component of
[combo 1] is effective for the treatinent and/or prophylaxis of infections caused by the
swine pathogens (9); {17); and (18) [combe 413], preferably said immunclogical active
component comprises a live modified form, a killed form, or an immmunological active part

of said swine pathogens (9); (17); and (18) {combo 414].
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According fo a further embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (9); (19); and (29), in particular (29a) [combo 423}, preferably said

- inmunological active component comprises a live modified form, a ld_lled- form, or an

immunological active part of said swine pathogens (9); (19); and (29), in particular (29a)
[coxabeo 424].

According to a further embodiment the immunological active component of-
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (10); and (12) [combo 425], preferably said immunological acti\r.’e
component commprises a live modified form, a killed form, 61‘ an immunological active part
of said swine pathogens (11); (10); and (12) [combo 426]. |

According to a further embodiment the immunological abﬁve componenf of
[combo 1} is effective for the treatment and/or prophylaiis of infections caused by the
swine pathogens (11); (10); and (13), in particular (13a) [combo 427}, preferably said
immunological active component comprises a live modified form, a killed form, or an
immugological active part of said swine pathogens (11); (10); and (13)_, in 'parl:iéu_lar {13a)
jcombo 428]. -

According o a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or propliylaxis of infections caused by the
swine pathogens (11); (10); and (14), in pariicular (14a) and/or (14b) [combo 429],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (11); (10); and (14), in

particular (14a) and/or (14b){combe 430].

-83-



10

15

20

According to ‘a further embodiment the immunological active componeot of
jeombo 1] ié effective for the treatment and/or prophylaxis of infections caused by the
swin.e pathogens (11); (10); and (15) [combo 431], preferably said immunological active
component comprises a live modified form, a killed fonm, or an immunological active part
of said swine pathogens (11); (10); aﬁd (15) [combo 432].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by tjle
swine pathogens (11); (10); and (16) [combo 433], .preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (10); and (16) [combo 434},

According to ak further embodiment the immunological active component of
[combo 1 is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (10); and (17) [combo 435], preferably said immunological active
component comprises a live modified form, a killed form, or an immunoclogical active part
of said swine pathogens (11); (10); aﬁd (17} [eomshe 436].

According to a further embodiment the immunological active component of
[eombo 1] is effective for the treabment and/or prophylaxis of ipfections caused by the
swine pathogens (11); (10); and (18) [combo 437], preferably said immunological active
component comprises a live modified foﬁn, a killed form, or an irmnuﬁological active part
of said swine pathogens (11); (10); and (18) [combo 438]. |

According to a further embodiment the immunological active compon_eﬁt of
[combo 1] is effective for the treatment and/or prophylaxis of infectioné caused by the

swine pathogens (11); (10); and (19) [combo 439], preferably said immunological active
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component comprises a live modified form, a killed form, or an immunological active patt

of said swine pathogens (11); (10); and (19} [combo 440].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (10); and (29), in particular (29a) [combo 441], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active pait of said swine pathogens (11); (10); and (29}, in particular (29a)
[eombao 447, -

'According to a further embodiment the immunological active component of
[combo 1] is efiective for the treatment and/or prophylaxis of infectioﬁs caused by the
swine pathogens (11); (12); and (13), in particular (13a) [combo 443}, preferably said
immunological active component compfises a live modified form, a killed form, or an
im.munoiogical active part of said swine pathogens (11); (12); and (13), in particular (13a)
[combo 444].

Acco;.‘diﬁg to a further embodiment the immunclogical active component of
[eombo 1f is effective‘ for the treatment and/or proﬁhylaxis of infections caused by:tlle
swine pathogens (11); (12); and (14), in particular (14a) and/or (14b) [combo 445],
preferably said immunological active component comprises a live modified form, a killed |
form, or an immunclogical active part of said swine pathogens (11); (12); and (14), in
particular (14a}) and/or (14b){combo 446].

According to a further embodiment the mummological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (11); (12); and (15) [combo 447], preferably said imwmunclogical active
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component comprises a live modified form, a killed férm, or an inununoclogical active part
of said swine pathogen (11); (12); and (15} [combo 448}.

According to a further embodiment the immunological active compoment of
[comim 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (12); and (16) [combo 449], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (12); and (16) [combo 450].

According 1o a further embodiment the immunological active component of
[combeo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (12); and (17) [combo 451], preferably said iminunological_ active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (12); and (17) [combo 452]. |

According to a further embodiment the innmmolog;ical active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by thé
swine pathogens (11); (12); and (18) [combo 453], preferably said immunological active
component comptises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (12); and (18) [combo 454].

According to a further embodiment the immunological active compopent of

[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (11); (12); and (19) [combo 455], preferably said immunological active
cbmponent comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (11); (12); and (19) [combo 456].
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According to a further embodiment the immunological active cbmponent of

. [eombe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (11); (12); and (29), in particular (29a) [combo 457], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (12); and (29), in particular (29a)
fecombe 458].

According to a further embodiment the immumological active component of
[conibo 1] is effective for the tre:;mnent and/or prophylaxis of infections céu_sed by the
swine pathogens (11); (13), in particular (13a); and (14), in particular (14a) and/or (14b)
[combo 459], preferably said immunological active component comprises a live _modi_ﬁed
form, a killed form, or an immunological active part of said swine pathogens (11); (13),in
particular (13a); and (14), in particular (14a) and!or_ (14b)[combo 460}.

According to a further embodiment ﬂlg immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11), (13), in particular (13a); and (15) [combo 461], preferably said
immmumological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogen (11); (13), in particular (13a); and (15)
[combo 462].

According to a further embodiment the immunological active compopent of
[combo 1] is effective for the treatment and/or prophylaxis of infecﬁous caused by the
swine pathogens (11); (13), in particular (13a); and (16) [combo 463], preferably said

immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (11); (13), in pasticular (13a); and (16)
[eovabo 464]. |

According to a further embodiment the immunologicaﬂ active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections cansed by the
swine pathogens (11); (13), in particular (13a); and (17} [combo 465], preferably said
immunological active componernt comprises a live modified form, a killed forn;, or an
immunological active part of said swine pathogens {11); (13), in particular (13a); and (17)
[coxﬁbo 466]. - | |

According to a further embodiment the immunological active component of
fcombo 1] is effective for tﬁe treatment and/or prophylaxis of infections calised by the
swine pathogens (11); (13), in particular (13a); and (18) [combe 4671, preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (13), in particular (13a); and (18)
[combo 468].

According to a further embodiment the immunological active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (13), in particular (13a); and (19) [combo 469], preferably said
imymunelogical active component comi)rises a live modified form, a killed form, or an
immunojogical active part of said swine pathogens (11); (13), in particular (13a); and (19)
[combo 470].

According to a firther embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (11); (13), in particular (13a); and (29}, in particular (29a) [combo 471],
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preferably said immunological active component compriseg a live modified form, a killed
form, or an hnmunolc;gical active part of said swine pathogens (11), in particular (13a);
and (29), in particular (29a) [combe 472].

According to a further embodiment the immunological active component of
[combo 1] is cilective fo.r the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (14), in particular (14a); and (15) [combo 473], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogen (11); (14), in particular (14a); and (1 5)'
[combo 474]. |

According to a further cmbodiment the imuunological active comﬁonent of
{combeo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11);.(14), in particular (14a); and (16) [combo 475], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (14), in particular (14a); and (16)
fcombo 476].

According to a firther embodiment the immunological active component of
{combo 1} is effective i;or the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (14), in particular (14a); and (17) {combo 477], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (14), in patticular (14a); and (17)

[combo 478].
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According to a further embodiment thle immunological active component of
[combe 1] is effeclive for the treatment and/or prophylaxis of infections caused by the
sﬁe pathogens (11); (14), in particular (14a); and (18) [combo 479], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active pai:t of said swine pathogens (11); (14), in particular (14a); and (18)
[combo 480]. |

Accérding to a further embodiment the immunological active component of
l[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (14), in particular (14a); and (19) [combe 481]; preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said -swine pathogens (11); (14), in particular (14a); and (19)
fcombo 432]. |

According to a further embodiment the immunological active component of
iéombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (14), in particular (i4a); and (29), in particular (29a) [combo 483],

preferably said immunological active component comprises a live modified form, a killed

form, or an immunclogical active part of said swine pathogens (11); (14), in par_tict__llar. _

(142); and (29), in particular (29a) [combo 484].

rAccording to a further embodiment the immunological active component of
fcombeo 1] is effective for the treatment and/or prophylaxis of infections caused by the‘
swine pathogens (11); (15); and (16) [combo 485), preferably said immunological active
component comprises a live modified forin, a killed forin, or an immunological active part

of said swine pathogens (11); (15); and (16) [combo 486].
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According to a forther embodiment the immunological active componeat of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (15); and (17) [combo 487, preferably said imununological active
component comprises. a live modified form, a killed form, or an inununological active part
of said swine pathogens (11); (15); and (17) [combo 488].

- According to a further embociiment the immunological active component of

{conﬁm 1] is effective for the treatment and/or prophylaxis_of infections caused by the
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swine pathogens (11); (15); and (18) [combe 489], preferably said imrounological active
component comprises a live modified form, a killed form, or an iminunological active part
of said swine pathogens (11); (15); and (18) [combo 490].

According to a further embodiment the i@unological active component pf
fcombe 1} is effective for the treatment and/or prophylaxis of infections caused _by the
swine pathogens (11); (15); and (19} [combo 491}, preferably said immmunological active
component comprises a live modiﬁcd form, a kiﬂed form, or an imniunological active part
of said swine pathogens (11); (15); and (19) icombo 492].

According to a further embodiment the immunological aclive component of
[combo 1] is effective for the treatnent and/or prophylaxis of infections caused by the
swine pathogens (11); (15); and (29), in particular (2921) [combo 493], preferably said
immunological active component comprises a live modified form, a Idlled form, or an
immunological active part of said swine pathogens (11); (15); and (29), in particular (29a)
[combo 494].

According to a further embodiment the immunological active component of

[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
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swine pathogens (11); (16); and (17) [combo 495], preferably said inumunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (15); and (17) [combo 496].

According to a further embodiment the immunological active component of
[combo 1} is effective for the treatment and/or prbphylaxis of infections caused by the
swine pathogens (11); (16); and (18) [combo 497], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (16); and fl 8) [combo 498].

According to a further embodiment the imwmunological active compoﬁent of
[combeo 1] is effective for fhe treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (16); and (19) Jcombo 499], preferably said imrnuuological active
coruponent comprises a live modified form, a killed form, or an immunological é.c‘tive part
of said swine pathogens (11); (16); and (19) [combe 500].

According to a further embodiment the immunological active component of
[ct-lmbo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swipe pathogens (11); (16); and (29), in particular (29a) [combo 501], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (16); and (29), in partiéular {29a)
fcombo 5021.

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (11); (17); and (18) [combe 503}, preferably said immunclogical active
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component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (11); (17); and (18) {combeo 504}.

According to a further embodiment the immunological active componenf of
[combo 1] is effective for the &eahneﬁt and/or prophylaxis of infections caused by the
swine pathogens (11); (17); and (19) [combo 505), preferably said immunological active
compohent comprises a live modified form, a killed form, or an immmunological active part
of said swine pathogens (11); (17); and (19) [combo 506]. |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (11); (17); and (29), in particular (29a) [combo 507], prefer_ably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (11); (17); and t29), in particular (29a)
[combo 5063].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swiﬁe pathogens (11); (18); and (19) [combo 509], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological':active part
of said swine pathogens (11); (18); and (19) [combe 510].

According to a finther embodiment the immunological active component of

[eombo 1} is effective for the treatment and/or prophylaxis of infections caused by the

.swine pathogens (11); (18); and (29), in particular (29a) [combo 511], preferably said

immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (11); (18); and (29), in particular (29a)
[combeo 5121,

According to a further embodiment the immunological active component of
[combe 1] is effectivé for the treatment and/or prophylaxis of infections caused by the -

swine pathogens (11); (19); and (29), in particular (29a) [combo 513], preferably said

‘immunological active component comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (11); (19); and (29), in particular (29a)
[combo 514], |

According to a further embodiment the immunological active cémponent of
[cqmbu 1] is effective for the treatment and/or prophylaxis of iﬁfections caused by the
swine pathogens (12); (10); and (13), in particular (13a) [combo -515], preferably said
imnzunological"acﬁve. component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (12); (10); and (13), in particular (13a)
[eombo 516].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (10); and (14), in particular (14a) and/or (14b) [combo 517],
preferably said ‘ilmnunologicél active component comprises a live modified form, a killed
form, or an immunological active pari of said swine pathogens (12); (10); and (14), in
partticular (14a) and/or (14b)[combo 518].

According o a further embodiment the immunological active component of
f[combe 1] is effective for the treatment and/or‘prophylaxis of infections caused by the

swine pathogens (12); (10); and (15) [combo 519], preferably said ioumunological active
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component comprises a live modified form, a killed form,. or an immunological active part
of said swine pathogens (12); (10); and (15) [combe 520].

According to a further embodiment the immunological active component of
[combo 1f is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (10); and (16) [combo 521], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (10); and (16) [combo 522].

According to a further embodiment the immuvological active component of
[combo 1] is cffective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (10); and (17) [eombo 523], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (10); and (17) [combe 524].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (10); and (18) [combo 525], preferably said immunological active
component comprises a live modified form, a killed form, or an jmmmunological aciive part
of said swine patho gens-(i 2); (10); and (18) {combo 526].

According to- a forther embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (10); and (19) [combe 527], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part

of said swine pathogens (12); (10); and (19) [combe 528].
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infeotions caused by the
swine pathogens (12); (10); and (29), in particular (2§a) [combo 5291, preferablf said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (12); (10); and (29), in particular (29a)
[combe 530].

According to a further embodiment the immunological act_ive component of
[combo 1] is effective for the freatment and/or prophylaxis of infections caused by the
swine paﬂlogegs (12); (13), in particular (13a); and (14); in particular (14a) and/or (14b)

[combo 531], preferably said immunological active component comprises a live modified

form, a killed form, or an immunological active part of said swine pathogens (12); (13), in

particular {13a); and (14), in particular (14a) and/or (14b)[combo 532].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or_ prophylaxis of infections caused by the
swine pathogens (12), (13), in particular (13a); and (15) [combo 533], preferably said
irmﬁunological active component comprises a live modified form, _s.i.killed form, or an
immunological active part of said swine pathogen (12); (13), in particular (13:3,); and (15)
[combe 534]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (13), in particular {13a); and (16) {combo 535}, preferably said

immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (12); (13), in particular (13a); and (16)
[combo 536].

According to a further embodiment the immunological active component of
[comibo 1] is effective for the treatment and/or prophylaxis of infections caused by ihe
swine pathogens (12); (13), in particuiax (13a); and (17) [combo 537], preferably said
tmmunological active component comprises a Iive.modiﬁed form, a killed form, or an
immunological active part of said swine pathogens (12); (13), in pa_rl:icular (13a); and (17)
[combo 538].

According to a further embodiment the irmmunological active component of
[combo 1] is effective for the treatment and/or prophylaxis bf infections caused by the
swine pathogens (12); (13), in patticular (13_a); and (18) [combo 539], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (12); (13), in particular (13a); and (18)
[combo 540].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12);. (13), in particular (13a); and (19) [combe 541}, preferably said
immunological active component comprises a live modified form, a killed forn, or an
immmunological active part of said swine pathogens (12); (13), in particular (13a); and (19)
jeombo 542]. |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infeétions caused by the

swine pathogens (12); (13), in particular (13a); and (29), in particular (29a) [combe 543],
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preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (12), in particular (13a);
and (29), in pariicular (29a) {combo 544].

According to a further mnbodiment the immunological active cornponent of
[combo 1] ig effective for the treatment and/or prophylaxis of infcc;‘;ions caused by the
swine pathogens (12); (14), in particular {(14a); and (15) [combo 545], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunoelogical active part of said swine pathogen (12); (_1;1), in particular (143); and (15)
[eomabo 546].

According to 2 further embodiment the immunological active component of
[combo 1] is effecti\:/e for the treatment and/or prophylaxis of infections cause_d by the
swine pathogens (12); (14), in particulai' (14a); and (16) [cembo 547), preferably said
immunoclogical active component comprises a live modified form, a killed fonﬁ, or an
immunological active part of said swine pathogens (12); (14), in particular (14a); and (16)
[combo 548].

According to a further embodiment the immunological active bo;ﬂponent of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (14), in particular {i4a}; and (17) [combo 549], preferably said
immunological active component comprises a live modified form, a killed form, or an.
immunological aclive part of said swine pathogens (12); (14), in particular (14a); and (17)

jeombeo 550].
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According to a further embodiment the immunological active component of
[eombo 1] is effective for the trealment and/or prophylaxis of infections caused by t]ie

swine pathogens (12); (14), in particular (14a); and (18) [combo 551), preferably said

- immunological active component comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (12); (14), in particular (14a); and (18)
[combo 552].

According to a furtiler emabodiment the immunological active component of
fcombo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens {12); (14), in particular (14a); and (19) [combo 553], preferably said
immunological active component comprises a live modified form, a killed form, of an
immunologicall active part of said swine pathogens (12); (14), in particular (14a); and (19)
Jeombo 554], |

According to a further embodiment the immunological active component of
feombe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (14), in particular (14a); and (29), in particular (29a) [combo 555],
preferably said immunological active component comprises a live modified form, a killed
form, or an inamunological active parl of said swine pathogens (12); (14), in particular
(14a); and (29), in particular (29a) [combo 556].

Acdording to a further embodiment the immunclogical active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (15); and (16) [combe 557], preferably said immunological active
component comprises a live modified form, a killed form, o an immunoclogical active part

of said swine pathogens (12); {15); and (16) [comibe 558].
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According to a further ;:mbodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections cansed by the
swine pathogens (12); (15); and (17) feombo 559], preferably said immunological active
component coimprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (15); and (17) {combe 560].

According to a further embodiment the immuaological active component of
{combo 1] is effective for the treatmeﬁt and/or prophylaxis of infections caused by the
swiné pathogens (12); (15); and (18) Jeombo 561}, preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (15); and (18) [combo 562]. |

According to a further embodiment .l;he immunotogical éctive component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (15); and (19) [combo 563, preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (15); and (19) [combo 564],

According to a further embodiment the imwnunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (15); and (29), in particular (292) [combo 565), preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (12); (15); and (29), in particular (29a)

[cembo 566].
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According to a further embodiment the immunological active component of

Jeombo 1} is effective for the treatment and/or prophylaxis of infections caused by the -

swine pathogens (12); (16); and (17) [combo 567, preferably said immunological active

component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (15); and (17) [combo 568].

According to a further embodiment the imwmunological active compqneht of
[eombo 1] is effective for the treatment and/or prophylaﬁs of infectiéns caused by the.
swine pathogens (12); (16); and (18) [combo 569], preferably said immundlogical active
component comprises a live moldiﬁed form, a killed form, or an immunological active part
of said swine pathogens (12); (16); and (18) [cbmbo 570].

According to a further embodiment the immunological active component of
[combo 1] is effective for the trealment and/or prophylaxis of infections caused by the
swine pathogens (12); (16); and (19) [combe 571], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens {12); (16}; and (19) [combo 572].

~According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (16); and (29), in particular (29a) [combo 573], preferably said
immunological active component comprises a live modified form, a killed form, ot an
immunological active part of said swine pathogens (12); (16); and (29), in particular (29a)
[combo 574].
According to a further embodiment the immunclogical active component of

[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
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swine pathogens (12); (17); anci (18) [combo 575], preferably said immunological active
coimponent comprises a live modified form, a killed form, or an immunological active part
of said swine paihogens (12); (17); and (18) [combe 576].

According to a finther embodiment the immmnological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (12); (17); and (19) [combo 577], preferabl.y said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (12); (17); and (19) [combo 578].

According to a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or pr.ophylaxis of infections caused by the
swine pathogens (12}; :(i7); and (29), in particular (292) [combo 579], preferably said
immuﬁological active component compﬁses a live modified form, a killed form, or an
immunotogical active part of sa-id swine pathogens (12); (17); and (29), in particular (29a)
[combo 580].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine paihogens {12); (18); and (19) [combo 581], preferably said immunclogical active
component commprises a live modified foun, a killed form, or an immimological active part
of said swine pathogens (12); (18); and (19) [combo 582].

According to a further embodiment the immunological active componest of
[combo 1] is effective for the treatment and/or prophylaxis of jnfectiolls caused by the
swine pathogens (12); (18); and (29), in particular (292) [combo 583], preferably said

immunological active component comprises a live modified form, a killed form, or an
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immunological active part of said swine pathogens (12); (18); and (29), in particular (29a) -
[combo 584]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the lreatment and/or prophylaxis of infections caused by the
swine pathogens (12); (19); and (29), in particular (29a) [combo 585], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of Said swine pathogens (12); (19); and (29), in particular (29a)
[combo 586].

According to a further embodiment the immunological active component of

[combo 1] is effective for fhe treatment and/or prophylaxis of infections caused by the

swine pathogens (13), in particular (13a); (10); and (14), in patrticular (142) and/m; (14b)
[combo 537], preferably said hmnunoiogical active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (13), in
particular (13a); (10); and (14), in pafticular (14a) and/or (14b}{combo 588].

According to a fiwther embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of in_fections caused by the
swine pathogens (13), in particular (13a); (10); and (15) [combo 589], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (10); and (15)
Jcombo 590].

According to a further embodiment the immunological active component of |
[combo 1] is effective for the treatmeni and/or prbphy]axis of infections caused by the

swine pathogens (13), in particalar (13a); (10); and (16) [combo 591], preferably said
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immunological active component comprises a live modified form, a killed form, or an |
immunological active part of said swine pathogens (13), in particular (13a); (10); and (16)
[combo 592].

According to a further embodiment fhe immunoclogical active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (10); and (17) Jcombo 593], preferably said
i1mnunologipal active component comprises a live modified form, a killed form, or an
immunclogical active part of said swine pathogens (13), in particnlar (13a}; (10); and (17)
[cembeo 594].

According to a forther embodjmenf the immunological active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens {13), in particular (132); (10); and (18) [combo 595], preferably said
immunological active component comprises a live moch'ﬁed form, a killed form, or an

immunological active part of said swine pathogens (13), in particular (13a); (10); and (18)

. Jeombo 596},

According to a further embodiment the immunological active cbmponent- of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (10); and (19) [combo 597], preferably said
immunological active component coﬁprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (10); and (19)

{combeo 598].

~104-



10

15

20

Accordin;g to -a further embodiment the immmunological active component of
fcombo 1} 15 effective for the treatment and/or prophylaxis of infectioﬁé caused by the
swine pathogens (13_), in particular (13a); (10); and (29), in particular (29a) jeombo 599},
preferably said immunological active component comprises a lve modified form, a killed
form, or an hmnunoiogical active part of said swine pathogens (13), in particular (13a);
(10); and (29), in particular (292) [combo 600].

According to a ﬁﬂ'{:her embodiment the immunological active co_mponent-: of
[cbmbo 1] is effective for the treatment and/or prophylaxis of _infecﬁoﬂs- caused By the
swine pathogens (13), in particular (13a); (14), in particular (14a); and (15) [comba 601],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogen (13), in particular (13a);
(14),hxpaﬁmnﬂar(14a);and(15)[conﬂn)602L

According fo a further embodiment the immunologicél active component of
[combe 1] is effective for the'. treatmen'.c and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (145, in particular (14a); and (16) [eombe 603],
preforably said immunological active component comprises a live'modified form, a kﬂied
form, or ap immunological active patt of said swine pathogens (13), in particular (13a);
(14), it particular {14a); and (16) [combo 604]. |

According to a finther embodiment the immunological active coniponént of
[combo 1} is effective for the treatment snd/or prophylaxis of infections caused by -the
swine pathogens (13), in particular (13a); (14), in particular (14a); and (17) [combo 605],

preferably said immunological active component comprises a live modified form, a killed
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form, or an imuunclogical active part of said swine pathogens (13), iﬁ particular (13a);
(14), in particalar (143); and (17) [cnﬁ;bo 606].

According to a furither embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13}, in particular (13a); (14), in particular (14a); and (18) [combe 607],
preferably said immunological active componenf compzises a live modified form, a killed
form, or an immunological active part of said swine pathogens (13), in partiCﬁlar (13a);
(14), in particular (14a); and (18) [combo 608]. |

According to a further embodiment the immunological active com'pt)nen.t' of
[combeo 1] is cffective for the treatment and/or prophylaxis of infections cansed bjf the
swine pathogens (13), in particular (13a); (14), in particular (14a); and (19) [comho 6091,
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (13), in particular (13a);
(14), in particular (14a); and (19) feombe 610].

According to a further embodiment the immunological active component of
[combo 1] is effective for the ireatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (132); (14), in particular (14a); and (29), in particular
(292) [combe 611}, preferably said ivununological active component comprises a live
modified form, a killed form, or an immunological active part of said swine pathogens
(13), in particular (13a); (14), in particular (14a); and (29), in particular (29a) [combo

612].
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According to a further embodiment the immunological active component of
jecombe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (15); and (16) [combe 613], preferably said

immunological active component comprises a live modified form, a killed form, or an

immunological active part of said swine pathogens (13), in particular (13a); (15); and (16)

[combo 614].

According to a further embodiment the immunological active component of
fcombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in patticular (13a); (15); and (17) [coxmubo 615}, preférably said
immunological active component comprises a live modified form, a kﬂled form, or an
immunological active part of said swine pathogens (13), in particular (13a); (15); and (17)
[combeo 616].

According to o further embodiment the immunological active component of
[combeo 1] is effective for the treatment and/or prophylaxié of infections caused by the
swine pathogens (13), in particular (132); (15); and (18) [combo 617], preferably said
immunological active component comprises a tive modified form, a killed form, or an
hmnmlological active part of said swine pathogens (13), in particular (13a); (15); and (18)
[combe 618).

According to a finther embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (15); and (19) [combo 619], preferably said

immunological active component comprises a live modified fonn, a killed form, or an
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jmmunological active part of said swine pathogens (13), in particular (13a); (15); and (19)
fcombe 620].

According to a further embodiment the immunological active corﬁponent of -
[cqmbo 1] is effectiv;e for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (15); and (29), in particular (292) [combo 621}, -
preferably said immunological active component comprises a live modified form, a kille{i
form, or an itmmunological active part of said swine pathogens (13), in particular (13a);
(15); and (29), in particular (29a) [combo 622].

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (16); and (17) [combo 623], preferably said
immunological active component comprises a live modified form, 2 killed form, or an
immunological active part of said swine bathogens (13), in particulaf (132); (15); and (17)
[combo 624].

According to a further embodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (16); and (18) [combo 625], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (16); and (18)
[combo 626].

According to a furfher embodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (13), in particular (13a); (16); and (19) [combo 627}, preferably said
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immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (16); and (19
[combo 628].

According to a further embodiment the immunological active component of
[combo 1] .is effective for the treatment and/of prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (16); and (29), in patticular (292) [combo 629],
preferably said immunological aclive component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (13), in particular (13a);
(16); and (29), in particular (29a) [combo 630]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylazis of infections caused Ly the _
swine pathogens (13), in particular (13a); (17); and (18) [combe 631], preferaﬁly said
imimunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (17); and (1 &)
[combo 632],

According to a further embodiment the immumnological active compdﬁent of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (17); and (19) [combo 633], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (17); and (19)

{combo 634}
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According to a further embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or p'l'ophylaxjs of infections caused by the
swine pathogens (13), in particular (13a); (17); and (29), in particular (29a) [eombe 635},
preferably said immunological active comaponent comprises a live mc‘odiﬁed form, a idlled
fon:q, or an imnmunological active part of said swine pathogens (13), in particular (13a);
(17); and (29), in particular (292) [combo 636].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (13), in particular (13a); (18); and (19) [combo 637], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (13), in particular (13a); (18); and (19}
[combo 638]. |

According to a further embodiment the immunological active component Jof
[combo 1] is effeclive for the treatment and/or prophylaxis of infections caused by the
swine pathogens {13), in particular (13a); (18); and (29), in particular (29a) [combo 639],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (13), in particular {13a);
(18); and (29), in particular (294) [combo 640]. |

According to a further embodiment the immunological active component of

feombo 1] is effective for the treatment and/or prophylaxis of infections caused by the

- swine pathogens (13), in particular (13a); (19); and (29), in particular (29a) [combo 641],

preferably said immunological active component comprises a live modified form, a killed
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form, or an immumological active part of said swine pathogens (13), in particular (13a);
(19); aqd (29), in particular (29a) [combo 642].

According to a further embodiment the immunological active component of
[combo 1} is effective for the treatment and/or prophylaxis of infections caused bjr the
swine pathogens (14) , in particular (14a) and/or (14b) ; (10); and (15) [combo 643],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swirie pathogens (14) , in particular (14a)
and/or (14b) ; (10); and (15) [combo 644].

According to a further embodiment -the immunelogical active component of
[combo 1] is effective for the treatment and/or prophylaxis of inféctions caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (10} aﬁd (16) [combeo 645],
preferably said immunological active component comprises a live modified form, a killed
form, or an immumological active part of said swine pathogens (1_4) , in particular (14a) -
and/or (14b) ; (10); and (16} [combo 646].

According to a further embodiment the immunological aclive component of
Jeombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (10); and (17) [combo 647],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunclogical active part of said swine pathogens (14) , in particular (14a) -
and/or (14b) ; (10); and (17) [combo 648].

According to a further embodiment the immunological active cofnponent of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (14) , in particular (14a) and/or (14b) ; (10); and (18) [combo 649],
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preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (14) , in particular (14a) |
and/or (14b) ; (10); and (18) [combo 650].

According to a further entbodiment, the immunological aclive component of
[eombo 1] is effective for the treatment and/or prophquxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (10); and {19) [combo 651],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunclogical active part. of said swine pathogens (14) , in particular (14a)
and/or (14b) ; (10); and (19) [eombo 652]. | |

Aclcording to a further embodimen£ the immumological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (10); and (29); in parﬁbtilar (29a)

[combe 653], preferably said immunological active component comptrises a live modified

form, a killed form, or an immunological active part of said swise pathogens (14) , in

particular (14a) and/or {14b) ; (10); and (29), in particular (292} [combo 654].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused By the
swine pathogens (14) , in particular (14a) and/or (14b) ; (15); and (16) [combe 655],
preferably said immunological active component comprises a live modified form, a killed
form, or an immuncﬁogical active part of said swine pathogens (14) , in particular (14a)

and/or (14b); (15); and (16) [combo 656].
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According o a further embodiment thé immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infeclions caused by the
swine pathogens (14) , in pa:rticulﬁ (14a) and/or (14b) ; (15); and (17) [combo 657],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (14) , in particular (14a)
and/or (14b} ; (15); and (17) [combo 6‘58].

According to a further embodiment the immunological active component of
fcombe 1] is effeciive for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/ot (14b) ; (15); and (18) [combo 659],
preferably said immunoclogical at_:i:ive component comprises a live modified form, a killed
form, or an hﬁmuuological active part of said swine pathogens (14) , in particular (14a)
and/or (14b) ; (15); and (18) [combo 660].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatmnent and/or prophylaxis of infec;tions caused by the
swine pathogens (14) , in particular (14a) and/or (14b} ; (15); and (19) [combe 661},
preferably said inumunological actiyé component comprises a live modified form, a killed
form, or an imumunological active part of said swine pathogens (14) , in particular (14a)
and/or (14b) ; (15); and (19) [combe 662].

According to a {urther embodiment the immunological acﬁve component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (15); and (29), in particular (293)

fcombo 663], preferably said immunological active component c01ﬁp1ises a live modified
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form, a killed form,- m; an ﬁmnm1010gica1 active part of said swine pathogens (14) , in
particular (14a) and/or (14b) ; (15); and (29), in particular (29a) [combe 664].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (16); and (17) [combo 665},
preferably said hﬁnmnological active comp;ment comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (14) , ih part_icular (14a)
and/or (14b) ; (15); and (17) [contbo 666].

According fo a further embodiment the immunological active component of
[eombo 1] i3 effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (16); and (18) [combo 667],
preferably said imymunological active component comprises a live modiﬁed form,.a kiiled
form, or an immunological active part of said swine ﬁathogens (14) , in particular (14a)
and/or (14b) ; (16); and (18) [combo 668].

According to a further embodiment the immunological active component of
[eombo 1] is effective for the treatment and/or prophylaxis of infectibns caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (16); and (19} [combo 6069],
preferably said immunological active component comprises a live modiﬁed.fonn, a killed
form, or an immunological active part of said swine pathogens (14) , in particular (14a)
and/or (14b) ; (16); and (19) [comabo 670].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (14) , in particular (14a) and/or (14b) ; (16); and (29), in particular (29a)
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[eombo 671], preferably said immunological _a(_:tive component comprises a live modiﬁad
form, a killed form, or an immunological active part of said swine pathogens (14) , in
particular (14a) and/or (14b) ; (16); and (29), in particular (29a) {combo 672].

According to a further embodiment the immunological active compbnent of
feombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (17); and (18) [combe 673],
preferably said immunological active component comprises a live modified form, a killed
form, or an immunological active part of said swine pathogens (14) ., in particular (14a)
and/or {14b} ; (17); and (18) [combo 674].

According to a further ewmbodiment the inimunoiogical active compogeut of
fcombo 1 is effective for the treatment and/or prophylaxis of mfecﬁons caused by the
swine pathogens (14} , in particular (14a) and/or (14b) ; (17); and (19} [combo 675],
preferably said immunological active component comprises a live modified form, a killed .
form, or an immunological active part of said swine pathogens (14) , in particular (145)
and/or (14b) ; (17); and (19) Icombo 676).

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (17); and (29}, in particular (29a)
{combo 677], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (14) , in

particular (14a) and/or (14b) ; (17); and (29}, in particular (29a) [combo ¢7 8]'.
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According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections cansed by the
swine pathogens (14) , in balficular (14a) and/or (14b} ; (18); and (19) [combo 679],
preferably said immunological active compenent comprises a live modified form, a killed
form, or an immunclogical active part of said swine pathogens (14) , in particular (14a) '
and/or (14b) ; (18); and (19) [combo 680]. |

Accordin'g to a further embodiment the immunological active compoﬁen‘t of
[combo 1] is effective for the treatﬁent and/or prophylaxis of infections 6ﬁused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (18); and (29), in particular (29a}
fcombo 681], preferably said immunclogical active component com};)rises a live modified
form, a killed form, or an immunological active part of said swine pathogens (14) , in
particular (14a) and/or (14b} ; (18); and (29), io particular (29a) [combo 682].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of iﬁfections caused by the
swine pathogens (14) , in particular (14a) and/or (14b) ; (19)# and (29), in particular (29a)
[combo 683], preferably said immunological active component comprises a live modified
form, a killed form, or an immunological active part of said swine pathogens (14) , in
particular (14a) and/or (14b} ; (19); and (29), in particular (29a) [combo 084].

According to a further embodiment the immunological active componenf: of

| [combo 1] is effective for ihe treaiment and/or prophylaxis of infections caused by the

swine pathogens (16); (10); and (15) [combo 685], preferably said immunological active
component comprises a live modified foﬂn, a killed form, or an immunological active part

of said swine pathogens (16); (10); and (15) [combo 686].
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According to a further embodiment the immunological active component of
[combo 1} is efféctive for the treatment and/or prophylaxis of infections caused by the
swi;le ﬁathogcns (16); (10); and (17) [combo 687], preferably said immunological active
component comprises a live meodified form, a killed form, or an immunological active part
of said swine p_aluhogens (16); (10); and (17} [combo 688].

According to a furtherl embadiment the immunological active component of
{c'ombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (10); and (18) [combo 689), preferably said immunological active
component comprises a live modified form, a killed fonn, or an immunologjcal active pért
of said swine pathogens (16); (10); and (18) [comnbo 690].

According to a forther embodiment the immunclogical active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (10); and (19) [combo 691], preferably said immunological active
component comprises a live modified form, a killed form, or an immunolo gical active pari
of said swine pathogens (10); (10); and (19} [combe 692].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (10); and (29), in particular (292) [combo 693], preferably said
immunological active component comptises a live modified form, a killed form, or an
immunological active part of said swine pathogens (16); (10); and (29), in particular (29a)

{combo 6941.
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‘According to a further embodiment the immunological aclive component of
[combo 1] is effective for the treatment and/or prophylaxis of infections ;:aused by the
swine pathogens (16);; (15); and (17) [combo 695], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (16);'(1 5); and (17) [contbo 696]).

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (15); and (18) [combo 697], preferably said immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogens (16); (15); and (18) [combo 6981.

| According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or pr-ophylaxis of infections caused by the
swine pathogens (16); (15); and (19) [combo G99], preferably said immunological active
component comprises a live modified form, a killed form, or an hmnunologicai active ﬁért
of said swine pathogens (16); (15); and (19) [combe 700]. | |

According to a further embodiment the immunological active component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (15); and (29), in particular (293) [combo '?0‘1], preferably said
immunological active c;)mponent comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (16); (15); and (29), in pau.ﬁcular- (29a).

jcombo 702].
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According to a furl:hér embodiment the immunological acth./e component of
[eombo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (17); and (18) [combo 703], preferably said immmunological active
component comprises a live modified form, a killed form, or an immunoclogical active part
of said swine pathogens (16); (17); and (18) [combo 704].

- According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (1 7); and (19) [cembo 705], preferably said immunological active
component comprises a live modified form, a killed f01'm, or an immunological active patt
of said swine pathogens (16); (17); anci (19) [combeo 706].

According to a further embodiment the immunological active component of
[combo 1j is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (17); and (29), in particular (292) [combo 707}, preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (16); (17); and (29), in paﬁicular (29a)
[combo 708}.

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (10); (18); and (19} [combe 709], preferably said immunological active
component comptises a live modified form, a killed form, or an immunclogical active pa:t

of said swine pathogens (16); (18); and (19) [combo 710].
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According to a further embodiment the immunological actiw:re component of
[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (18); and (29), in particular (29a) [combe 711], pfeferably said
jomunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (16); (18); and (29), in particular (29a)
[combo 712].

According to a further embodiment the immunological active component of
[eombe 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (16); (19); and (29), in particular (29a) [combo 713], preferably said-
immunological active component comprises a live modiﬁed form, a killed form, or an
immunological active part of said swine pathogéns (16); (19); and (29), in particular (29a)
jcombo 714].

According to a further embodiment .the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a), (16); (17); and (11} {combo 715], preferably said

immunological active component comprises a live modified form, a killed form, or an

" immunological active part of said swine pathogens (14), in particular (14a), (16); (17); and

(11) fcombo 716].

According to a furfher embodiment the immunological active component of
{combo 1} is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a), (16); (17); and (9) [combo 717], preferably said

immunological active component comprises a live modified form, a killed form, or an
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imnmunological active part of said swine pathogens (14}, in particular (14a), (16); (17); and
(9) [eombo 718]. |

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the .
swine pathogens (14), in particular (14a), (16); (17); and (10) [comboe 719], preférébly said -
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (14), in pai‘ticular (14a), (16}; (17); and
(10) [combo 720} | |

Accordjng to a further embodiment the immunological aci:ivé component of
[cmﬁbo 1} isl effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a), (16); (17); and (12) [combeo 721], i)rcferably said.
immunological active component comprises a live modified form, a killed form, or an
_immunological active part of said swine pathogens (14), in particular (14a), (16); (17); and
(12} [combo 722].

Accotding to a further embodiment the immunological active component of
[combo 1] is effective for the treatinent and/or prophylaxis of infections caused by the
swine pathogen (13), in particular (13a) [combo 723}, preferably said iﬁununological
active component comprises a live modified form, a killed form, or an immunological
active part of said swine pathogens (14), in particﬁlar (142), (16); (17); and (13), in
particular (13a) [combo 724].

According to a further embodiment the immunological aclive coﬁlponent of
[combo 1] is effective for the treatmnent and/or prophylazis of infections caused by the

swine pathogens (14), in particular (14a), (16); (17); and (15) [combo 725}, preferably said
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immunological active component comprises a live modified form, a killed form,.or an
immunological active part of said swine pathogens (14), in particular (14a), (16); (17); and
(15) [combo 726];

According to a further embodiment the immunological active component of
{combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a), (165; (17); and (18) [combo ’72’7], preferably said
immunological active component comprises a live modified form, a killed form, or an
immunological active part of said swine pathogens (14), in particnlar (14a), (16); (17); and
(18) [combo 728]. | |

According to a further embodiment the immunological active component of

[combe 1] is effective for the treatment and/or prophylaxis of infections caused by the

swine pathogens (14), in particular (14a), {16); (17); and (19) [combo 729], preferably said
immunological active component comprises a live modified form, a killed form, or an

immunological acti{/e part of said swine pathogens (14), in particular (14a), (16); (17); and

(19) [combo 730].

According to a further embodiment the immunological active component of
[combo 1] is effective for the treatment and/or prophylaxis of infections caused by the
swine pathogens (14), in particular (14a), (16); (17); and (29), in particular (29a) [combo
731], preferably said immunological active component comprises a live modified form, a
killed form, or an immunclogical active part '(‘)f said swine pathogens (14), in particular

(14a), (16); (17); and (29), in particular (29a) [coinbo 7321
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According to a further embodiment the immunological active component. of
{combo 1] is effective for the {realment and/or prophylaxis of infections caused by the
swine pathogens (9), (11); (12); (14), in particular (14a); (16); and (17) [combo ;733],
preferably said immunological aciive component comprises a live modified fonﬁ, a killed
form, or an immunological active part of said swine pathogens (9); (11); (12); (14), in
partticular (14a), (16); and (17) [combo 734]. ‘

According to a further embodiment, the present invention relates to a combination
vaceine according to [conibo 733 or 734), that further comprises an immunological active
coraponent effective for the treatment and/or prophylaxis of infections caused by infections
caused by swine pathogen (13), in particular (13a); [combo 735], or preferably, wherein
said further immunological active component comprises a live modified form, a killed
form, or an immtmologiﬁal active part of said swine pathogen (13), in particular (13a)
[combo 736].

According to a further embodiment, the present invention relates to a combination
vaceine according to any one of Jecombo ‘?33, 734, 735 or 736], that further conprises an
immunological active component effective for the freatment and/or prophylaxis of
infections caused by infections caused by swine pathogen (10) {eombo 737], or
preferably, wherein said forther imununological active component comprises a live

modified form, a killed form, or an immunological active part of said swine pathogen (10},

" [combe 738].

According to a further embodiment, the present invention relates to & combination
vaccine according to any one of [combo 733, 734, 735, 736, 737 or 738], that further

comprises an immunological active component effective for the lreatment and/or
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prophylaxis of infections caused by infections caused by swine pathogen (1), in particular |
(1a) and /or (1b} [combo 739], or preferably, wherein said firther immunological active
component comprises a live modified form, a killed form, or an immunological active part
of said swine pathogen (1), in particular (12} and /or (1b) [combe 740].

According to a further embodiment, the present invention relates {o a combination
vaceine according to any one of [combo 733, 734, 735, 736, 737, ’-738, 739 or 740}, that
further comprises an immunological active component effective for the treatiment and/or
prophylaxis of infections caused by infections caused by swine paﬂldgen (29), in particular
(292) [coﬁbo 741}, or preferably, wherein said further immunologicz;.l active componeﬁt
comprises a live modified form, a killed form, or an immunologiéal active part of said
swine pathogen (29), in particular (29a) [combo 742].

| According to a further embodiment, the present invention relates to a combination
vaccine according to any one of [combo 733, 734, 735, 736, 737, 738, 739, 740, 741 or
742], that further comprises an fmmunological active component effective for the treatment
and/or prophylaxis of infections caused by infections caused by swine pathogen (15)
[combo 743], or preferably, wherein said further hmnunologic-al active component
comprises a Jive modified form, a killed form, or an immunological active part of said
swine pathogen (15) jeombo 744].
According to a further embodiment, the présent invention relates to a combination

vaccine according to any one of [eombo 733, 734, 735, 736, 737, 738, 739, 740, 741, 742,

743 ox 744], that firther comprises an immunological active component effective for the

treatment and/or prophylaxis of infections caused by infections caused by swine pathogen

~ (18) [combo 745], or preferably, wherein said further immunologif.:al active component
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comprises a live modified form, a killed form, or an immunological active part of said
swine pathogen (18) {combo 746},

Accordihg to a finther embodiment, the present invenlion relates to a combina“ﬁon
vaccine according to any one of [combo 733, -734, 735, 736, 737, 738, 739, 740, 741, 742,
743, 744, 745 or T46], that further comprises an immunological a;ctive component
effective for fhe_treqhnent and/or proj_:)hylaxi.s of infections caused By infections caused by
swine pathogen (19) [coinbo 747], or preferably, wherein said further immunological
active component comprises a live modified form, a killed form, or an immunological
aclive p;lrt of said swine pathogen (19) [ecombo 748].

According to a further embodiment, the present invention relates to a. combination
vaccine according to any one of [combo 001, 002, 003, 004, 005, 006, 007, 008, 009, 016,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 425, 020, 027, 023,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 944, 045, 040,
047, 048, 049, 050, 051, 052, 053, 054, 055, 656, 057, 058, 059, 060, Oﬁi, éﬁz, 063, 064,
065, 066, 067, 068, 069, 079, 071, 072, 073, 074, 075, 076, 077, 078, 079, 680, 081, 082,
083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 130,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,

209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
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227,228,229,230,231,232,233,234,235,236,237,238,239,240,241,242,243,244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277,278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361,.362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
339,390,391,392,393,394,395,396,397,398,399,400,401,402,403,404,405,406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515,516,517,513,519,520,521,5i2,523,524,525,526,527,528,529,530,531,532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,

623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, G40,
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© 641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, G52, 653, 654, 655, 656, 657, G58,

659, 660, 661, 662, 603, 664, 665, 6066, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 7109, 710, 711, 712,
713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730,
731,732,733,734,735,736,737,733,739,740,741,742,743,744;745,746,747 or
748], that furthel; comprises an immunological active component effective for the treatment
andfor ‘prophylaxis of infections caused by infections caused by swine pathogen (2)
[combo 749}, or prefershly, whereiﬁ said further jmmunological active_ component .
(':omf)rises a live modified form, alkilled form, or an i;mnun;alogical active part of said
swine pathogen (2) [combe 750j. |

According to a further embodiment, the présent invention relates to 2 combination
vaccine according to any one of [combo 001, 002, 003, 004, 005, 006, 007, 008, d09, Olﬂ,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 036, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044,7 045, 0406,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 8646, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 079, 080, 081, 082,
083, 084, 085, 086, 087, 088, 089, 090, 091, 692, 093, 094, 095, 096, 697, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 169, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,

173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
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191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263,264,265,266,267,268,269,270,271,272,273,274;275,276,277,278,279,280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 200, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317,318,319,320,321,322,323,324,325,326,327,328,329,330,331,332,353,334,
335,336,337,333,339,340,341,342,343,344,345,346,347,348,349,350,351,352,
353,354,355,356,357;358,359,360,361,362,363,364,365,366,367,368,369,370,
371,372,373,374,375,376,377,378,379,380,331,382,383,384,385,336,387;388,
389,390,391,392,393,394,395,396,397,398,399,400,401,402,403,404,405,405,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 47,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515,516,517,518,519,520,521,522,523,524,525,526,527,528,529,530,531,532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,

587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
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605,606,607,698,609,610,611,612,613,614,615,616,617,618,619,629,621,625,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,

713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727, 128, 129, 730,

- 131,732, 733, 734, 735, 736, 737, 738, 739, ‘740, 741, 742, 743, 744, 745, 746, 747, 748,

749 or 750], that further comprises an immunolégical active component effective for the
treatment and/or propﬁylaxis of infections caused by infections caused by swine pathogen
(3) [combo 751], or preferably, wherein said furth_er inununolog-ical-acﬁve component
comprises a live sodified form, a killed form, or an immunological aclive part of said
swine pathogen (3) [combo 752].

According to a further embodiment, the present invention relates to a combination
vaccine according o any one of [eembe 001, 002, 003, 004, 005, 006, 007, 008, 009, (19,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 923, 024, 025, 026, 027, 028,
029, 30, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045, 046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 976, 077, 078, 079, 080, 081, 082,
083, 084, 085, 086, 087, 088; 089, 096, 091, 092, 093, 094, 095, 096, 897, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
139, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,

137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
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155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 133, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 216, 277, 278, 279, 280,
231,zsz,233,234,235,286,237,288,239,290,291,292,293,294,295,296,297,298,

299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,

317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,

335,336,337,338,339,340,341,342,343,344,345,346,347;348,349,350,351,352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371,372,373,374,375,376,377,373,379,380,381,382,383,384,385,386,387,388,
389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
4077, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 428, 421, 422, 423, 424,
425,426,427,428,429,430,431,432,433,434,435,436,437,438,435;440,441,442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,

551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
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569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 5806,
587,538,589,590,591,592,593,594,595,596,597,598,599,600,601,602,603,604,
605,606,607,608,609,610,611,612,613,614,615,616,617,618,619,620,621,622,
623, 624, 625, 620, 62’7, 6128, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657,. 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 678, 671, 672, 673, 674; 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 635, 686, 687, 688, 689, 690, 691, 692, 693, 69;4,'
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730,
731, 732, 733, T34, 738, 736, 737, 738, 739, 740, 41, T4L, 743, 744, 745, 746, 747, 748,
749, 750, 751 or 752], that further comprises an immunological active component
effective for the treatment and/or prophylaxis of infections caused by infections caus.,'ed By
swine pathogen (4) [combe 753], or preferably, wherein said further immunological active
component comprises a live modified form, a killed form, or an immunological active patt
of said swine pathogen (4) [combo 754].

According to a further embodiment, the present invention relates to a combination
vamﬁneacconﬁngtozugfoneof[conﬂn)001,002,003,004,005,006,007,008,009,010;
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 643, 044, 045, 046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 079, 080, 081, 082,
083, D84, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 695, 096, 097, 098, 099, 100,

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
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119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137,133,139,140,141,142,143,144,145,146;147,148,149,150,151,152,153,154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371,372,373,374,375,376,377,378,379,380,331,332,383,384,385,386,387,388,
389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, A48, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 435, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,

515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
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533,534,535,536,537,533,539,540,541,542,543,544,545,546,547,548,549,550,

551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,

569, 570, 571, 572, 573, 574, 575, 516, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,

587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,

605, 606, 607, 608, 609, 610, 611, 612, §13, 614, 615, 610, 617, 618, 619, 620, 621, 622,

623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,

641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,

659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,

677, 678, 679, 680, 681, 682, 683, 684, 685, 636, 637, 688, 689, 690, 691, 692, 693, 694,

695, 696, 697, 698, 699, 700, 701, 702, 763, 704, 705, 706, 707, 708, 709, 719, 711, 712,

713, 714, 715, 716, 717, ‘718, 719, 720, 721, 722, 723, 124, 725, 726, 727, 728, 729, 730, .
731, 732, 733, 734, 735, 736, 737, 738, 739, 740’, 741, 742, 743, 74.4, 745, 746, 747, 748,

749, 750, 751, 752, 753 ox 754], that further comprises an immunological active
component effective for the treatment and/or prophylaxis of infections cavsed by infections

caused by swine pathogen (5), in particnlar (5a) and/or (5b) [combe 755}, or preferably,

wherein said forther immunological active component comprises a live modified form, a

killed form, or an immunological active patt of said swine pathogen _(5), in particular (5a)

and/or (5b) [combo 756].

According to a further embodiment, the present invention relates to a combination
vaccine according to any one of [combe 001, 002, 003, 004, 005, 006, 007, 608, 009, 010,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 020, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045, 046,

047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
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065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 679, 080, 081, 082,
083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 699, 100,

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 110, 117, 118,

119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,

137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,

173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 134, 185, 186, 187, 188, 189, 190,

| 191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,

209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 232, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263,264,265,266,267,263,269;270,271,272,273,274,275,276,277,278,279,230,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299,300,391,302,303,304,305,306,307,308;309,310,311,312,313,314,315,316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389,390,39i,392,393,394,395,396,397,398,399,400,401,402,403,404,405,406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425,426,427,428,429,430,431,432,433,434,435,436,437,433,439,446,441,442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,

461, 462, 463, 464, 465, 466, 467, 468, 409, 470, 471, 472, 473, 474, 475, 476, 477, 478,
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479, 480, 481, 482, 483, 484, 485, 486, 487, 488? 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 505, 566, 567, 568,
569,570,571,572,573,574,575,576,577,578,579,580,581,582,583,584,585,586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, G49, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 637, 688, 639, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 504, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 721, 728, 729, 730,
731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 'f45,_746, 747, 748,
749, 750, 751, 752, 753, 754, 755 or 756], that further comprises an immunological active
component effective for the treatment and/or prophylaxis of infections caused by infections
caused by swine pathogen (6), in particular (6a), (6b), (6¢), (6d) and/or (6¢) [;:ombo 7571,
or preferably, wherein said further immunol_ogical active component comprises a live
modified form, a killed form, or an immunological active part of said swine pathogen (6),

in particular (6a), (6b), {6¢), (6d) and/or (6¢) [combo 758].
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According to a further embodiment, the present invention relates to a c-ombination
vaccine according to any one of [eombo 001, 002, 003, 004, mis, poe, 007, 008, 609, 910,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, (43, 044, 045, 046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 066, 061, 0062, 063, 0064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 079, 080, 031, 082,
083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158 159, 160, 161, 162, 163, 164, 165, 166, 167 108, 169 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
2.09, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 24’4,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297; 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 310,

317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,

| '335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,

353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,

371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,

-136-



10

15

20

389, 390, 391, 392, 393, 394, 395, 396, 307, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,

425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,

443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,

461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591,7592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 635, 686, 687, 688, (89, 690, 691, 692, 683, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714, 715, 716, 717, 718, 718, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730,
731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745, T46, 747, 748,
749, 750, 751, 752, 753, 754, 755, 756, 757 or 758), that further comprises an
immunological active component effective for the treatment and/or prophylaxis of

infections caused by infections caused by swine pathogen (20) [combo 759}, or
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preferably, wherein said further immunclogical active component comprises a live
modified form, akilled form, or an immunological active part of said swine pathogen (20}
[combo 760]. |

According fo a further embodiment, the present invention telates to a combination
vaccine according fo any one of {combo ¢G01, 002, 003, 004, 805, 006, 007, 008, 009, 010,
011, 012, 013, 014, {)'15, 010, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045, 046,
047,048,049,050,051,052,053,054,055,056,057,058;059,060,061,062,063;054;

065, 066, 067, 068, 069, 070, 071, 072, 073, 474, 075, 076, 077, 0’78, 079, 080, 081, 082,

083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 100,

101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155,156,157,158,159,160,161,162,163,164,165,166,167,163,169,170,171,172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191,192,193,194,195,196,197,193,199,200,2d1,202,203,204,205,206,207,208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245,246,247,248,249,250,251,252,253,254,255,256,257,253,259,260,261,262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,

317, 318, 319, 326, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
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335,336,337,333,339,340,341,342,343,344,345,346,347,343,349,350,351,352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371,372,373;374,375,376,377,378,379,380,381,382,383,384,385,386,387,388,
389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,

407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,

425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,

443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,

479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,

| 497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,

515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533,534,535,536,537;538,539,540,541;542,543,544,545,546,547,548,549,550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569;570,571,572,573,574,575,576,577,578,579,530,531,582,583,584,585,58@
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 64G, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713,714,715,716,717,718,719,720,721,722,723,?24,725,726,727,728,729,730,

731, 732, 733, T34, 735, 736, 737, 138, 739, 740, 741, 742, 743, 744, 745, 746, 747, 748,
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749, 750, 751, 752, 753, 754, 755, 756, 757, 758, 759 or 760], that further compriscs an
immunological active component effective for the treatment and/or prophylaxis of
infections caused by infections caused by swine pathogen (21), in particular (21a), (21b)
and/or (21c) [combo 761], or preferably, wherein said further Munoiogical active
component comprises a live modified form, a killed form, or an immﬁnological active part
of said swine pathogen (21), in particular (21a), (21b) and/or (21¢) [combo 762].

According to a further embodiment, the present invention relates to a combination

vaccine according to any one of [combo 001, 002, $03, 804, 005, 006, 007, 008, 009, 010,

011,012,013,014,015,016,017,013,019,020,021,022,023,024,025,026,027,028,
029,030,031,032,033,034,035,036,037{038,039,040,041,042,643,044,045,046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 079, 080, 081, 082, .
083, 084, 085, 036, 087, 088, 089, 090, 691, 092, 093, 094, 095, 096, 097, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 126, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191,192,193,194,195,196,197,198,199,200,201,202,203,204,205,206;207,208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 269, 261, 262,

263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
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281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298, |
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346,'347, 348, 349, 350, 551, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389, 390, 391, 392, 393, 394, 395, 396, 3977, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 4858, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 596, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,

677, 678, 679, 680, 681, 682, 683, 684, 685, 6306, 687, 688, 689, 690, 691, 692, 693, 694,
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695,696,697,698,699,700,701,702;703,704;705,706,797,708,709,710,711,712,
713, 714, 715, 716, 717, 718, 719, 728, 721, 722, 723, 724, 725, 7126, 727, 728, '72.9; 730,
731, 732, 733, 734, 735, 736, 737, 738, 739, 740, T41, 742, 743, 744, 745, 746, 747, 748,
749, 750, 751, 752, 753, 754, 755, 756, 757, .758, 759, 760, 761 or 762], that forther
comprises an immunological active component effective for the treatment and/or
prophylaxis of. infections caused by infections caused by swine pathogen (22) [combo
763j,- or preferably, whetein said further immunological active component coi'npriseé a
live modified form, a killed formn, or an immunological active part of said swine pathogen
(22) [combo 704].

According to a further embodiment, the present invention refates to a combination
vaccine according to any one of [combo 001, 002, 003, 004, 005, 006, 07, 008, 009, 010,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045,7 046,
047, 048, 049, 055, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, ﬁﬁs, 0064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 474, 075, 076, 077, 078, 079, OSO, 081, 082,
083, 084, 085, 086, 037, 088, 089, 090, 091, 092, 093, 094, 095, 096, 697, (98, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 130,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,

209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
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227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306G, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,
353,354,s%s,356,357,358,359,369,361,362,363,364,365,366,367,368,369,370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389,390,391,392;393,394,395,396,397,398,399,409,401,402,403,404;405,406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443, 444, 445, 446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479,480,431,482,483,484,435,486,437,488,489,490,491,492,493,4#4,495,496,'
497,493,499,500,501,502,503;504,505,506,507,503,509,519,511,512,513,514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603; 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,

623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
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641,642,643,644,645,646,647,648,649,650,65i,652,653,654,655,656,657,658,-
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 630, 681, 682, 653, 634, 685, 68G, 687, 688, 689, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,

713, 714, 715, 716, 747, 718, 719, 720, 721, 722, 723, 724, 725, 726, 127, 728, 729, 730,
731,732,733,734,735,736,737,%38,739,740,741,742,743,744,745,746,747,748,
749, 750, 751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763 or 764}, that

further comprises an immunological active component effective for the treatment and/or

prophylaxis of infections caused by infections caused 5}' swine pathogens (29b) and/or

(29c), in particular (29c1) [eombo 765), or  preferably, wherein said further
immunological active component comprises a live.modiﬁed form, a killed form, or an |
immunolegical active part of said swine pathogens (20b) and/or (29¢), in particular (29¢1)
feombo 766]. |

According to a further embodiment, the present inveation relates to a combination

- vaccine according to any one of [combe 001, 002, 003, 004, 005, 006, 007, 608, 009, 019,

011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045, 046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 066, 067, 068, 069, 070, 071, 072, 073, 074, 075, 076, 077, 078, 079, 080, 081, 082,
083, 084, 085, 086, 087, 088, 039, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,

137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
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155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227,228,229;230,231,232,233,234,235,236,237,238,239,240,241,242,243,244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
231,232,283,584,285,286,237,288,289,290,291,292,293,294,295,296,297,293,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335,336,337,338,339,340,341,342,343,344,345,346;34%,348,349,350,351,352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389,390,391,392,393,394,395,396;397,398,399,400,401,402,403,404,405,406,
407,408,409,410,411,412,413,414,415,416,417,418,419,420,421,422,423,424;
425,426,427,428,429,430,431,432,433,434,435;436,437,438,439,440,441,442,
443, 444, 445, 446, 4477, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479,480,481,482,433,484,485,486,487,48:,489,490,491,492,493,494,495,496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 582,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,

551,552,553,554,555,556,557,558,559,560,561,562,563,564,565,566,567,568,
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569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 640,
641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 650, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 634, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714, 715, 716, 717, 718, 719, 720, 721, 722,723, 724, 725, 726, 727, 728, 729, 730,
731, 732, 733, 734, 735, 736, 737, 738, 739, T4, TA1, 742, 743, 744, 745, 746, 747, 748,
749, 750, 751, 752, 753, 754, 755, 56, 757, ‘758, 759, T60, 761, 762, 763, 764, 765 ox
766], that further comprises an immunological active component effective for the treatment
and/or prophylaxis of infections caused by infections caused by swine pathogen (30)
[éumbo 767}, or preferably, wherein lsaid further immunological active component
compriscs a live modified form, a killed form, or an immunological active part of said
swine pathogen (30) jcombo 768].

According to a further embodiment, the present invention relates to a combination
vaceine according to any one of [combo 001, 002, 003, 004, 005, 006, 007, D08, 009, 019,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 642, 043, 044, 145, 046,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065,066,067,068,059,070,071,072,073,074,075,076,077,078,079,080,081,082,

083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 169,
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101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155,156,157,158,159,160,161,162,163,164,165,166,167,168,169;170,171,172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190,
191, 192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,
227, 228, 229, 230, 231, 232, 233, 234, 235 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 204, 295, 296, 297, 298,
299,309,301,302,303,304,305,306,387,308,309;310,311,312,313,314,315,316,
317,318,319,320,321,322,323,324,325,326,327,323,329,330,331,332,333,334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 3590, 351, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,
371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
389, 390, 301, 392, 393, 394, 395, 396, 397, 398, 399, 400, 401, 402, 403, 404, 405, 406,
407, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443,444,445,446,447,443,449,450,451,452,453,454,455,456,457,458,459,460,
461, 462, 463, 464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,

497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
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515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, sis, 539, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, G11, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, G40,

641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,

659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,

677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 689, 690, 691, 692, 693, 694,

495, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,

713, 714, 715, 716, 717, 718, 719, 726, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730,

731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 144, 745, 746, TAT, 748,
749, 750, 751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 764, 765, 766,
767 or 768], that further comprises an immunological active component effective for the
treatment and/or prophylaxis of infections caused by infections caused by swine pathogen
(31), in particular (31a), (31b), (31c), (31d), 31e), (319, (31 2), (31h) and/or (311) [combo
769], or preferably, wherein said further immunological active component comprises a
live modified form, a killed form, or an immunological active part of said swine pathogen
(31), in particular (312), (31b), (31¢c), (31d), 3le), (31h), .(3 1g), (31h) and/or (31i) [combao

770].
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According to a further embodiment, the present invention relates to a combination
vacciﬂe according to any one of [combo 001, 002, 003, 004, 005, 006, 007, 008, 009, 010,
011, 012, 013, 014, 015, 016, 017, 018, 019, 020, 021, 622, 023, 024, 025, 026, 027, 028,
029, 030, 031, 032, 033, 034, 035, 036, 037, 038, 039, 040, 041, 042, 043, 044, 045, 040,
047, 048, 049, 050, 051, 052, 053, 054, 055, 056, 057, 058, 059, 060, 061, 062, 063, 064,
065, 066, 067, 068, 069, 670, 071, 072, 673, 074, 075, 076, 077, 678, 079, 080, 081, 082,
083, 084, 085, 086, 087, 088, 089, 090, 091, 092, 093, 094, 095, 096, 097, 098, 099, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, |
119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 152, 133, 134, 135, 136,
137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154,
155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 199,
191, 192, 193, 194, 195, .196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208,
209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 224, 225, 226,

227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,

| 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,

263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280,
281, 282, 283, 284, 285, 286, 287, 288, 289, 200, 291, 292, 293, 294, 295, 296, 297, 298,
299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 316,
317, 318, 319, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334,
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 348, 349, 350, 351, 352,
353, 354, 355, 356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370,

371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 387, 388,
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389,390,391,392,393,394,395,396,397,398%399,400,401,402,403,404,405,406,
4077, 408, 409, 410, 411, 412, 413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424,
425, 426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 441, 442,
443,444,445,446,447,448,449,450,451,452,453,454,455,456,457,458;459;460,
461,462,463,464,465,466,467,463,469,470,471,472,473,474,475,476,477,473,
479,480,481,482,483,434,485,485,487,488,489,490,491,492,493,494,495,496,
497,498,499,500,501,502,503,504,505,506,507,508,509,510,511,512,513,514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533,534,535,536,537,538,539,540,541,542,543,544,545,546,547,543,549,550,
551,552,553,554,555,556,557,558,559,560,561,562,563,564,565,566,567,568,‘
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 502, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,

605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,

623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 634, 635, 636, 637, 638, 639, 040,

641, 642, 643, 644, 645, 646, 647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658,
659, 660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 674, 675, 676,
677, 678, 679, 680, 681, 682, 683, 684, 685, 686, 687, 688, 639, 690, 691, 692, 693, 694,
695, 696, 697, 698, 699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 712,
713, 714, 715, 716, 717, 718, T19, 720, 721, 722, 723, 724, 725, 726, 727, 728, 729, 730,
731, 732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 745, 746, 747, 748,

749, 750, 751, 752, 753, 754, 155, 756, 757, 758, 159, 760, 763, 762, 763, 764, 765, 766,

767 768, 769 or 770, that further comprises an immunological active component effective

for the treatment and/or prophylaxis of infections caused by infections caused by swine
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pathogens (7), (8), (23), (24), (25), (26), 27), (28) (32), (33), (34), (35), (36); (37), (38),
(39), (40), (41), (42), (43) and/or (44) [eombo 771}, or preferably, wherein said further
immunological active component comprises a live modified form, a kilted form, or an
immunological active part of said swine pathogen (7), (8), (23), (24), (25), (26), (27), (28)
(32), (33), (34), (35), (36), (37), (38), (39), (40), (41), (42), (43) and/or (44} [combo T72].

In Oﬁe further embodiment, the combination vaccine comprises L. intracellularis
and at least one immunological active component compriseé a live moditied form, a killed
form, or an immunological active parl of one or more swine pathogens selected from the
group consisting of: (1b); (11); (4); (6), in pacticular (6a), (6b), (6¢c), (6d) and/or (6e); and
(44) [combo 773]. |

In another embodiment, the combination vaccine comprises L. intracellularis anci at
least one immunological active component comprises a live modified form, a killed fOl;II.I,
or an inumunological active part of one or more swine pathogens selected from the group
consisting of: Clostridium spp. (e.g., Clostridium tetani), equine influenza virus (EiV)
(e.g., EIV-1, EIV—Z), .equine herpes virus (EHV) (e.g., EHV-1, EHV-2, EHV-3, EHV-4,
EHV-5, EHV-6, EHV-7,), alphavirus (e.g., eastern encephalitis virus, western encephalitis
virus, Venezuelan encephalitis virus), or West Nile virus [combo 774].
According to further aspect, the L. infracellularis antigen can also combined with the
antigen(s), or with the final vaccine formulation listed below [eombo 775]: ENTERISOL®
SC-54; ENTERISOL® SC-54 FF; Bnterisol® Coli 3Plus; Enterisol® Coli-Clost;
Ingelvac® Aujeszky MLV; INGELVAC® APP ALC; INGELVAC® APP ALC;
INGELVAC®AR4; INGELVAC®ERY-ALC; INGELVAC® Fly; HP-1INGELVAC®

HP-1; INGELVAC®M. HYO; INGELVAC® PRRS ATP; INGELVAC®PRRS MLV,
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Ingelvac® PRRS KV; INGELVAC®PRV-Gl; REPROCYC® PRRS-PLE;

TETGUARD™; TOXIVAC®AD+E; TOXIVAC® PLUS PARASUIS (Boehringer

' Ingellieim); Argus® SC/ST; E-Bac®; End-FLUence®; End-FLUence®2 ; MaGESTic®7

with SPUR® ; Myco Silencer® BPM; Myco Silencer® BPME; Myco Silencer® M;. Myco -
Silencer® MEH; Myco Silencer® Once; Porcilis® APP; Porcilis® AR-T; Porcilis®
Begonia; Porcilis® Glésser; Porcilis® ?RRS; ProSystem® CE; ProSystem® Pilin__lune;
ProSystem® RCE; ProSystem® TGE; ProSystem® TGE/Rota; ProSystem® | TREC;
Rhinogen® BPE; Rhinogen® CTE 5000; Sow Bac® CE II; Sow Bac® E II; Sow Bac®
TREC; Strep Bac® with Imugen ® II; SUPER-TET® with HAVLOGEN (Intervet Inc.);
BratiVac-6; ER BAC® PLUS/LEPTOFERM-5®; ER BAC PLUS; FARROWSURE@
PLUS; FARROWSURE® PLUS B; FLUSURE™; FLUSURE™ RTU; FLUSURE™/ER
BAC® PLUS; FLUSURE™/RESPISURE®; FLUSURE™/RESPISURE ONE®;
FLUSURE™/RESPISURE® RTU; FLUSURE™/RESPISURE-ONE®/ER BAC@ I_‘LUS;
LITTERGUARD®; LITTERGUARD® LT; LITTERGUARD® LT-C; PARVO-VAC®/
LEPTOFERM-5®; RESPISURE@; RespiSure/ER® Bac Plus®; RESPISURE-ONE®;
RESPISURE-ONE/ER BAC PLUS (Pfizer Iic); HYORESP®; NEOCOLIPOR®
PROGRESSIS® (Merial LTD); M+Pac®, MaxiVac® XL3, SS Pac®, PNEU PAC®,

PARAPAC®; PNEU PAC® -ER; AR—PARAPAC@ +ER; PNEU PARAPAC® +ER; AR~ |
Pac-P® +ER; SCOURMUNE®; PRV/Marker Gold®; PRV/Marker Gold®; MaxiVac-
FLU® tSchering Plough Animal Health Corporation); SUVAXYN® RespiFend® MH;
SUVAXYN® MH-one; SUVAXYN® RespiFend® MI/HPS; SUVAXYN® RespiFend@
HPS; SUVAXYN® RespiFend® APP; SUVAXYN® SIV/MH-one; SUVAXYN® SIV

(HlN.I and H3N2); SUVAXYN®P; SUVAXYN® PLE; SUVAXYN® PLE4B;
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SUVAXYN® IFE+B; SUVAXYN® PLEPRVgpl; SUVAXYN® PLE+B/PRVgpl;
SUVAXYN® PRVgpl ; SUVAXYN@ EC-4; SUVAXYN® E; SUVAXYN@ E-oral (Fort
Dodge Animal Health); ENDOVAC-Porci® (Imumvac, Inc.); Antitﬁx Tet™ ; Denagard®;
Myco Shield™; Parvo Shield® L5E; PneumoSTAR® Myco; PneumoSTAR® SIV;
Porcine Pili Shield™ + C; Prefarrow Shield™ 9; Rhinicell® FD; Rhini Shield™ TX4;
Salmo Shield® Live (Novartis Animal Health); Breed Sow 6; Breed Sow 7; E Colicin 5
3; B Colicin 8 3-+C; Erysipelas Bacterin; Lepto 5; Swine Master M Plus (AgriLabs).

A further aspect relates to a container that compriscs at least one doge of the L
intracellularis antigen and at least one dose of the further immunological active component
of one or more of other swine pathogens as listed above. Preferably that container
comprises at least one dose of the L intracellularis antigen and at least one dose of the
immunological active components according to any one of [combo 1] to [combo 775} as
described above. Preferably, said container comprises 1 to 250 doses each of the L
intracellularis antigen and f_he inumunological active components according to any one of
[combo 1] to [combo 775) as described above. Preferably it contains 1, 10, 25, 50, 100,
150, 200, or 250 doses each of the L intracellularis antigen and thé immunclogical active
components according to any one of [combo 1] to [combo 775]. Preferably, each of the
containers further comprises an anti-microbiological active agent. Those agents are for
éxamljle mlﬁbioﬁcs including Gentamicin and Merthiolate and the like..

The present invention also relates to a kit, that comprises L. intracellularis antigen
and the further immunological active components of one or more of the other swine
pathogens as listed. Preferably the kit comprises L. intracellularis antigen aﬁd the further

immunological active components according to any one of [combo 1] to [combo 775].
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The present _invéntion also relates to a kit, that comprises L. intracellularis antigen.
and the further immunological active components of one or more of the other swine
pathogens as listed in one container. Preferably, the kit comprises L. intracellularis antigen
and the further immunological active components according to any one of [combo 1] to
fcombo 775] in one container. According to a further aspect, the present inv;:ntion also ;
relates to a kit that comprises L. intracellularis aptigen and the further immunologicai
active componeuts of one or more of the other swine pathogens as listed in two or more
containers. Preferably, the kit corprises L. intracellularis antigen and the further
immmunological active components according to any one of [combo 1] to [combo 775] in
two or moré containers. For exampls, L. immcellulqri;s antigen may be provided in one
container, and the further immunological active components, preferably any one of [combo
1] to fcombo 775] may be provide in a separate container. Both containers are part of the
kit. It is within the meaning of the present invention, that eacﬁ container may include a
mixture of L. intracellularis antigen, a mixturelof at east of one but not all of the Turther
immunologi_cal active components, preferablyy any one of [combo 1] to [combo 775}, or a
mixture of L. intmcelluiaris.' antigen and al least of one but not all of the furthes.
immunological active components, preferably any one of [combo 1] to [combo 775]. The
missing immunological active component(s) of that combination vaccine is then provided
in one or more separate containers, which all are pari of the kit. Thus, the combination
vaceines as provided herewith can be provided as a multivalent vaceine that comprises all
antigenic components in a single container, or in parts of a kit in form of separate

containers, that comprise the L. infracellularis aniigen and the immunological active
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components of any further swine pathogen as listed above, preferably according to any one
of fcombeo 1] to [combo 775], in at least to separate containers.

A further aspect of the present invention. relates to a kit, that comprises any of the
containers described above, and an instruction manual, including the information for the.
administration of the L intracellularis antigen and at least ope dose of the immunological
active components accordingﬂ to any one of [combo 1] to [combo 775] as descﬁbed above..
Moreover, according to a further aspect, said instruction manual comprises the information
of a repeatable administration of at least one dose of said combination vaccines. According
{o a further aspect, said instruction manual aiso includes the iﬁformation, to administer an
immune stimulant prior to or simultaneously with the combination vaccine.- This is
preferably desirable when the combination vaccine cousists of killed microorganisms, or
parts of microorganisias, or a combination thereof, Preferably, said immune stimulant shall

be given at least twice. A preferred immune stimulant is for exampie is keyhole limpet

. hemocyanin (KLH),' still preferably emulsified with .incomplete Freund’s adjuvant

(KLH/ICFA). However, it is herewith understood, that any other immune stimulant known

to a person skilled in. the art can also be used. “Tmumune stimulaot” as used herein, means

any agent or composition that car trigger the immune response, preferably without
initiating or increasing a specific imumune response, for example the immune response
against a specific pathogen. It is further instructed to administer the imniune stimulant in a
suitable dose. According to a further espect, the instruction manual comprises the
information that all feed or otherwise administered antimicrobials shall be withheld around
the time of vaccination, preferably at least 3 to 4 days prior to vaccination through 7 to 14

days post-vaccination. If the immunological active components, including the L.
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intracellularis antigen of the vaccines are dehydrated, e.g. by lyophilization, the container
further comprises a suitable reconstituent, preferably in form of a physiologically
acceptable solution. Preferably, it further comprises meaus, e.g. a syringe for reconstitution

and/or administration.

Formulations

A further important aspect of the present invention is the preparation of the
combination vaccine(s). The skilled person knows additional components Wilich may be
comprised in said composition (see also Remington's Pharmaceutical Sciences. (1990).
18th ed. Mack Publ., Easton). The expert may use known injectable, physiologically
accepiable sterile solutions. For preparing a ready-to-use solﬁtion for parenteral injection
or infusion, aqueous isotonic solutions, such as e.g. saline or corresponding plasma protein
solutions are readily available. The phafmaceuﬁcal compositions may be present as

Iyophylisates or dry preparations, which can be reconstituted with a known irijectable

.golution directly before use under sterile conditions, e.g. as a kit of parts.

In addition, the immunogenic and vaccine compositions of the i)resent invention
can include one or more veterinary-acceptable carmriers. As used herein, "a veterinary-
accei)table carrier” includes any and all solvents, dispersion media, coatings, adjuvants, _
stabilizing agents, diluenis, preservatives, antibacterial and antifongal agents, isotonic
agents, adsorption delaying agents, and the like.

‘°Dilue11ts” can include water, saline, dexirose, ethanol, glycerol, and the like.

Isotonic agents can include sodium chloride, dexirose, mannitol, sorbilol, and lactose,
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among others. Stabilizers include albumin and alkalisalts of ethylendiamintetracetic aci_d,
among others. |

Adjuvants” as used herein, can include | aluminum hydroxide and aluminum
phosphate, saponins e.g., Quil A, QS-21 (Cambridge Biotech Inc., Cambridge MA), GPI-
0100 {Galenica Pharmaceuticals, Inc., Birmingham, AL), water-in-oil emulsion, oil-in-
water emulsion, water-in-oil-in-water emulsion. The emulsion can be bésed in particular
on light liquid paraffin oil (European Pharmacopea type); isoprenoid oil such as squalane
or squalene ; oil resuiting from the oligomerization of alkenes, in pﬂrticulér of isobutene or
decene; esters of acids or of alcohols containing a linear alkyl group, more. particulﬁrly
plant oils, ethyl oleate, propylene glycol di-(caprylate/caprate), glyceryl tri-
(caprylate/caprate) or propylene glycol dioleate; esters of branched fatly acids or alcohols,
in particular isostearic acid esters. The oil is used in combination with emulsifiers to form
the emulsion. The emulsifiers are preferably nonionic surfactants, in particular esters of
sorbitan, of mannide (e.g. anhydromamnitol oleate), of glycol, of polyglycerol, of
propylene glycol and of oleic, isostearic, ricinoleic or hydroxystearic acid, which are
optionally ethoxylated, and polyoxypropylene-polyoxyethylene copolymer blocks, in
particular the Pluronic products, especially L121. See Hunter et al., The Theory and
Practical Application of Adjuvanis (Bd.Stewart-Tull, D. E. 8.). JohnWiley and Sons, NY,
ppS1-94 (1995) and Todld et al., Vaccine 15:564-570 (1997). (The teachings and content
of which are hereby incorporated by reference.) |

For example, it is possible to use the SPT emulsion described on page 147 of

"Vaccine Design, The Subunit and Adjuvant Approach” edited by M. Powell and M.

-157-



10

15

20

Newinan, Plemun Press, 1995, and the emulsion MF59 described on page 183 of this same
book. (The teachings and content of which are hereby incorporated by reference.) |

A further instance of an adjuvant is a compound chosen from the polymeré of
actylic or methacrylic acid and the copolymérs of maleic anhydride and g]keﬁyl derivative.
Advantagecus adjuvant compounds are the polymers of acrylic or methacrylic acid which
are cross-linked, especially with polyalkenyl ethers of sugars or polyalcohols. These
compounds are known by the term carbomer (Phameuropa Vcﬁ. 8, No. 2, June 1996).
Persons skilled. in the art can also refer to U. S. Patent No. 2,909,462 which describes such
acrylic polymers cross-linked with a polyhydroxylated compound having at least 3
iydroxyl groups, preferably not more than 8, the hydrogen atoms of at least three
hydroxyls being replaced by unsaturated aliphatic radicals having at least 2 carbon atoms.
The preferred radicals are those containing from 2 to 4 carbon atoms, e.g. vinyls, allyls and
other ethylenically unsaturated groups. The unsaturated radicals may themselves contain
other substituents, such as methyl. The products sold under the name Carbopol ; (BF
Goodrich, Ohio, USA) are particularly appropriate. They z;;e cross-linked with an aﬂyl
sucrose or with aliyl pentaerythritol. Among then, there may be mentioned Carbopol 974F,
934P and 971P. Most preferred is the use of Cabopol 971P. Among the copolymers of
maleic anhydride and alkenyl derivative, the copolymers EMA (Monsanto) which are
copolymers of maleic anhydride and ethylene. The dissolution of these polymers in water
leads to an acid solution that will be neutralized, preferably to physiclogical pH, in order to
give the adjuvant solution into which the immunogenic, immunological or vaccine

composition itself will be incorporated.
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Further suitable adjuvants include, but are not limited to, the RIBI adjuvant system
(Ribi Inc), Block co-polymer (CyiRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
monophosphoryl lipid A, Avridine lipid-amine adjuvant, heat-labjle enterotoxin from E.
coli (recombinant or otherwise), cholera toxin, IMS 1314 or muramyl dipeptide among
many others.

Preferably, the adjuvant is added in an amount of about 100 g to about 10 mg pér
dose. Even more preferably, the adjuvant is added in an amoﬁnt of about 100 pg to about
10 mg per dose. Bven more preferred the adjuvant is added in an amount of about 500 pg
1o about 5 mg per dose. Even more preferred the adjuvant is added in an amoﬁnt of about
750 pg to about 2.5 mg per dose. Most preferred the adjuvant is added in an amount of
about 1 mg per dose.

The vaceine composition can further include one or more other immunomodulatory
agents such as, e. g.,interléukins, interferons, or other cytokines. The vaceine compositions
can also include Geniamicin and Merthiolate. While the amounts and concentrations of
adjuvants and additives useful in the context of the present invention can readily be
determined by the skilled artisan, the present invention contemplates compositions
comprising from about 50 ug to about 2000 ug of adjuvant and preferably about 250 ug/ ml
dose of the vaccine composition. In another preferred embodiment, the present nvention
contemplates vaceine compositions comprising from about Tug/ml to about 60 ug/ml of
aniibiotics, and more preferably less than about 30 ug/ml of antibiotics.

According to a further embodiment the combination vaccine is first dehydrated. If the
composition is first Iyophilized or dehydrated by other methods, then, prior to vaccination,

said composition is rehydrated in aqueous (e.g. saline, PBS (phosphate buifered saline)) or
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non-aqueous solutions (e.g. oil emulsion (mineral oil, or vegetable/metabolizable oil
based/single or double emulsion based), aluminum-based, carbomer based adjuvant).

As described above, the L iniracellularis antigen and any further immunological
active components according to any one of [combo 1] to {combo 774] can be formulated as
mono or multivalent formulations, whereas mqltivalent formulations are preferred. In the
event, several mono and or muliivalent formulations are prepared, it is preferred to

package all components of the combination vaccine in one kit.

Dosage and administration

According to the present invention, an effective amount of a coﬁbinatioa vaccine
administered to pigs provides effective immunity against microbiclogical infections or a
decreased incidence of or severity of clinical signs ceused by L. intracellularis and at least
one further pathogen as listed above. Preferred combinations of antigens for the treatment
and prophylaxis of microbiological diseases in pigs are listed above. |

The combination vaccines according to the invention are generally administered to
susceptible animals, preferably swine, in one or more doses. Live or killed vaccine may be
administered 1 or 2 times at 2 to 4 week intervals. For the attenuated, live vaccines, one
dose is preferred. Preferably, the- first or single administration is performed when the
animal is about 2 to 3 weeks to about 8 weeks of age. If a second administration is
desirable or necessary, the second adminisiration is performed about | to about 4 weeks
after the first administration of the vaccine. According to a further aspect, revacoination is "
performed in an interval of 3 fo 12 month alter administration of any previous vaccination.

Administration of subsequent vaccine doses is preferably done on an 6 month to an annual
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basis. In another preferred aspect, anﬁnals vaccinated before the age of about 2 to 3 weeks
should be revaccinated. Administration of subsequent vaccine doses is preferably done on
an annual basis.

The amount of combination vaccine that is effective depends on the ingredients of

the vaccine and the schedule of administration. Typically, when an inactivated virus or a

modified live virus preparation is vsed in the combination vaccine, an amount of the

vaccine contains about 10? to about 10° TCID50 per dose, preferably. aboiit 10° to .about
108 TCIDéO per dose, more preferably, about 10" to_about 10° TCID50 per dose, In
general, inactivated antigen is normally used in higher amounts than live modified viruses.

Typically, whén bacterial antigen is used in the combination vaccine, the vaccine
c-ontajns an amount of about 10° to about 10° colony forming units (CFU) per dose,
preferably, about 10* to about 10® (CFU) per dose, more preferably about 10° to about 10°
(CFU) per dose.

In particular, when modified live L. intracellularis bacteria are used in the
combination vaccines, e.g. the bacteria isolates designated isolate B3903, ATCC accession
No. PTA-4926 and designated isolate N34NP40wk, ATCC accession No. 55783 (both
described in WO 96/39629 and WO 05/01173 1), the recommended dose fo be administered
to the susceptible animal ié preferably about 3.0 TCIDs (tissue culture infective dose 50%
end point)/dose to about 6.0 TCIDsp/dose and more preferably about 4,0 TC_IDso/dosg to
about 5.0 TCIDsy/dose. In a preferred embodiment, the titer of the vaccine is abo_ut 4.9
TCIDsq /dose as determined ‘t'Jy Tissue Culture Infective Dose 50% endpoint dilution assay

(TCIDsg). In general, the quantity of immunogen will be between 5 and 5000 micrograus,
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and between 10”° and 10°° TCIDsy, preforably between 10>° ami 10%¢ TCIDsy, more
preferably between 10*® and 10°* TCIDsp, when purified bacteria are used.

In particular, when Ery&;pelothirx' rhusiopathiage is used in the comi)inat‘ion
vaceines, e.g. in form of Ingelvac ® Bry-ALC, the recommended dose to be administered
to the susceptible animal is preferably about 1 x 10%° CFU (colony form units) /doée to
about 1 x 10%% CFU /dose and more preferably about 1 x 10°° CFU/dose to about 9 x 10°?
CFU/dose.

In partia;nlaf, when Sallmonella spp., in particular avirulent S. cholerasius is used in
the combination vaccines, e.g. in form of Enterisol ® SC54FF, the recommended dose to
be administered to the susceptible animal is preferably about 1 x 167?0 CFU (colony form
units) /dose to about 1 x 10*Y CFU /dose and more prcférably about 1 x 10%® CFU/dose to
about 6 x 10%° CFU/dose.

Sub-unit vaccines are normally administered with an antigen inclusion level of at
least 0.2 pg antigen per dose, préferably with about 0.2 to about 400 pg/dose, still more
preferably with ébout 0.3 to about 200 pg/dose, even more preferably with about 0735 to
about 100 pg/dose, still more preferably with about 0.4 to about 50 pg/dose, still more
preferably with about 0.45 to about 30 pg/dose, still more preferably with about 0.6 to
about 15 pg/dose, even more preferably with about 0.75 to about 8 pg/dose, even more
preferably with about 1.0 to about 6 pg/dose, still more preferably with about 1.3 to about
3.0 pg/dose.

The composition according to the invention may be applied intradermélly, ’
intratracheally, or intravaginally. The composition preferably may be applied

intramuscularly or intranasally. In an animal body, it can prove advantageous to apply the
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pharmaceutical compositions as described above via an intravenous or by dirf.ect injection
iﬁto target tissues. For syst-emio application, the infravenous, intravascular, intramuscular,
intranasai, intraarterial, intraperitonéal, ofal, or infrathecal routes are preferred. A more
focal application can be effected subcutancously, intradermally, intracutaneously,
intracardially, intralobally, intramedullarly, ‘intrapulmonarily or directly in or near the
tissue to be ’a‘éated (connective-, bone-, muscle-, nerve-, epithelial tissue). Depending on
the desired& duration and effectivenéss of the treatment; the compositions according fo the
invention may be administered once or several times, also intermittently, for instance on &
daily basis for several days, weeks or months and in different dosages.

The vaccine compositions as provided herein are intended to be used as an
inmmunogen in antimicrobial vaccines for pigs. However, where applicable, the vaccine
compositions provided herewith can also be used for the treatment and prophylaxis of

other animals, including birds, fish, and mammals such as catile, horses, and primates.

Methods for treatment

Yet another important aspect of the invention is a method for the prophylazis or
treatment of diseases and/or lessening of the clinical signs caused by L. frztracellularis, and
one ox more other swine pathogenic microorganism(s), wherein L. intracellularis antigen is
adiministered to a pon-human animal in need thereof together with a further immunologiéal
active components effective for the treatment and/ 61' prophylaxis of the infection caused by
said other swine pathogenic microorganism. Relevant swine pathogenic microorganisis as
well as preferred combination vaccines that can be used are those described above.

According to a further aspeot, the L. infracellularis antigen and at least one further
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immunological active component effective for the treaiment and/or prophylaxis and/or a
jessening of the clinical signs of the infection cansed by another swine pathogenic
microorganism other than L.infracellularis are administered in form of a single vial txuxed
formulation. Most preferred, all antigenic components, including the L. intracellularis
antigen of those vaccines are mixed together in form of a single vial mixture. However,
according to a further aspect of the method of treatment, the L. intracellularis anligen and
one or more of the additional immunological acfive components effective for the treatment
and/or prophylaxis of infection(s) caused by one or more other swine pathogenic
microorganisms other than L.intracellularis are administered in the form of separate single
vial formulations, that are administered separately at least within one week, preferably
within 2 to 5 days, more preferably at 1 day, even more preferably within 12 hours, even
more preferably within 6 hours, even more preferably within 3 hours, most preferably
within 1 hour. | |

All publications and patents cited herein are incorporated by reference in their
entireties. |

The present inveqtion is further desctibed in the following exampies which are
provided for illustrative purposes only and are not to bc;. construed as limiting. Indeed,

other variants of the invention will be readily apparent to one of ordinary skill in the art,
EXAMPLES

Efficacy of a combination vacecine comprising Lawsornia intracellularis, Erysipelothrix

rhusiopathiae and Salmonella cholerasuis antigen:
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Test Substance(s):

Lawsoniq ;’ntr&cellularzk Vaccine, Avirulent Live Oﬁune, trade name Eﬁterisbl@
lleitis FF, Product Code 10L1.00; Lawsonia intracellularis Vaccine, Avirulent Live
Cuiture, trade name Enterisol® Ileitis Lyophilized, Product Code 101.1.01; Etﬁfszpelothrix '
rhusiopathiae Vaccine, Live Culture, trade name Ingelvae® Ery-ALC, Product Code
1541.00; Saln-:oﬁella cholerasuis Vaccine, Avirulent Live. Culture, trade name Enterisol®
SC-54FF, Product Code 19A1.00. All products are registered for Boehringer Ingelheim

Vetmedica, Inc., St. Joseph, MO, T1.8.

Formnla_ﬁon

The test articles were combination vaccines consisting of 1 ml v/v each of
Enterisol® Heilis (FF or LYO)-Enterisol® SC-54, FF- Ingelvac® ERY-ALC FF Three
vials of each vaccine component were pooled individually. The ERY component was used
in the vaccine formulations undiluted. The L. intracellularis, FF and LYO, and SC-54

components were diluted as shown below before addition to the final vaccine formulation.
L. intracellularis, FF dilution: 2.5 ml bacterin in 97.5 mi growth medium (1:40)
L. intracellularis, 1LY O dilution: 31.6 ml bactetin in 68.4 ml growth medium (1:3.2)

SC-54 dilution: 50 ml bacterin in 250 mi PBS (1:6)

The final vaccines were formulated with equal volumes of the three components
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A, Efficacy of the L. intracellularis component;

The objectives of the study were to demonstrate the efficacy of the lyophilized and
frozen forms of the Lawsonia intracellularis antigen in young pigs when given in
combination with Erpsipelothrix rhusiopathiae antigen and Salmonella cholerasuis antigen
and Jack of interference by ﬂie_ Erysipelothrix rhusiopathice antigen andl Salmonella

cholerasuis antigen on the efficacy of the Lawsonia intracellularis antigen.

Experimental desigu:

The study consisted of 4 treatment groups of weaned 3 week old (+/- 5 days) L.
intracellularis-negative test pigs. All vaccinations were given on day 0 of the study.
Treatiment grovp 1 (n=20) will receive a target dose of 1 x 10*? TCIDsg/dose of Enterigol®
Heitis (FF) in combination with Ingelvac® ERY-ALC (9 x 10° cfidose) and Enterisol®
SC-54 (EF) (4 x 10° cfu/dose) via oral drench. Treatment group 2 (n=20) will receive a
target dose of 1 x 10*° TCIDs/dose of Enterisol® Ileitis lyophilized jn combination with
Ingelvac® ERY-ALC (9 x 10’ cfu/dose) and Enterisoi@ SC-54 (FF) (4 x 10° cﬁ::/dose) via
oral drench. Treatment group 3 (=20) ave designated as study “challenge controls” and did
not receive a vaccination but were given an equivalent volume of placebo via oral drench.
Treatment group 4 (n=10) are designated as study “Strict Conirols” and did not receive a
vaccine or placebo treatment or challenge.

On day 23 of the study, treatment groups 1, 2 and 3 (20 pigs each) received a target
dose of greater than 1 x 107 TCIDs, of heterologous virulent low passage pure culture

chalienge material (L. intracellularis) by pavage. Three weeks after challenge
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achiministration (day 43), all ireatment groups (1 through 4) were euthanized and necropsied

for gross and inicroscopic analysis for lesions from PPE.

._-Results:

Gross lesions

At necropsy, a section of the intestinal tract approximately 1 meter long containing
segments of the ileum, cecum and colon was removed from each pig and examined for
gross lesions. The lesions were scored by severity and the ileal-cecal junction was
removed for immumohistochemistry (IHC) staining. Table 1, below shows the average
lesion scores for freatment group by lesion sité and the number of animals with a positive.
score per group. Treatment group 4, strict conirols are include;i in this table because 2 of
the 10 animals did have mild lesion scores characterized by redness and slight Sweﬂhlg in

the colon.

Table 1. Average gross lesion scores by treatmeni group and numper of animals with
a positive score within groups.

Group ID | Treatment fleum Cecum Colon Overall | # 4/
SCOLe score score group group
score total
i | FE-combo 0.2 0 0.1 0.3% 520°
2 Lyo-combo 0.3 0 0 0.3% 4/20°
3 Controls 1.2 0.4 0.3 1.9° [13/18°
4 Strict controls 0 0 0.2 02 | 210

2

PScores with different letters denote statistically significant differences (p<0.05). Strict
controls were not past of the statistical analysis. '

Statistical analyses were run on individual site scores, overall scores and positive

animals per treatment group. There was a slalistically significant difference between
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vaccinates in treatment groups 1 and 2 versus the controls for gross lesion scores overall

and by treatment group (p<0.0001). There was also a significant difference betwéen

vaccinates versus controls in number of positive animals (p<0.0001). There was no

significant difference between ireatment groups 1 and 2.

Microscopic lesions

treatment group 4 11":_1(1-110 samples positive for L. intracellularis.

Table 2. Average IHC scores for microscopic lesions by treatment group.

Table 2, below, shows the microscopic lesion data by treatment grovp. Note that

Group | Treatment | Small Small Small Large Large Large # 4/
1D intestine | intestine | intestine | intestine | intestine | intestine | group
sites lesions | THC sites lesions | IHC total
positive positive

1 FE-combo 0.4 0.3 0.35 0.1 0.05 0.05 5/20

2 Lyo- '
combo 0.45 0.40 0.30 0.25 0.15 0.15 6/20
3 Controls 0.56 0.39 0.39 0.22 0.22 0.28 6/18
4 | Strict 0 0 - |
controls 0 0 0 0 0/10

The control group did show higher microscopic lesion scores with more positive

apimals than either vaccinate group but the differences noted were not statistically

significant (p>0.05).

Conclusion

The results of this study demonsirate that fhe combination of Ingelvac® ERY-ALC,

Enterisol® SC-54 with Enerisol® leitis, ALC does not cause interference with the
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Lawsonia fraction of the vaccine. Both the frozen and lyophilized forms of the vaccine
significantly reduced intestinal lesions caused by Lawsonia intracellularis in this
vaccination /challenge study. No inlerference by the Erysipelothrix and Salmonella

vaccines on the efficacy of the Lawsonia vaccine was observed in this study

B. Efficacy of the Erysipelothrix rhusiopathiae component:

The objectives of the study wete to demonstrate the efficacy of the lyophiliied and
frozen forms of the Erysipelothrix rhusiopathiae antigen in young pigs when given in
combination with Lawsonia intracellularis antigen and Salmonella cholerasuis antigén and
lack of interferenct_e by the Lawsonia intracellularis antigen and Salmonella- cholerasuis

antigen on. the efficacy of the Erysipelothrix rhusiopathiae antigen.

Experximental design:

This study consisted of four groups with 15 animals in each of groups 1, 2, and 3,
and five animals in group 4. Group 1 was vaccinated with _the Ingelvac® Ery-ALC (9 x 10°
cfu/dose), Enterisol® SC-54 6.9 x 10° cfiwdose) and Enterisol® Deitis 1 x 10°'
TCIDsp/dose), combination via oral drench on day 0. Group 2 was vaccinated with
Ingelvac® Ery-ALC (9 x 10° cfu/dose) only via oral drench on day 0. Groups 3 and 4
served as chalienge controls and sitrict controls, respectively. ‘

Pigs in groups 1, 2, and 3 were challenged with virulent E. rhusiopathiae, strain E-
1-6 on day 21 by intramuscular injection in the ham muscle (4 x 10* cfivdose.). Animals
were observed daily for clinical signs, lesions, or elevated temperatures associated with

Erysipelas. All animals were euthanized seven days post challenge. Pigs that displayed
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clinical signs and/or elevated temperatures were necropsied. Kidney and spleen samples
were collected in an attempt to determine if the cause of the clinical lesions and/or elevated

temperatures was due to an Erysipelas infection.

Results:
Clinical observations:

Daily clinical observations were made from Trial Day 19 (-2 DPC) through Trial
Day 28 (7 DPC). There were no clinical symptoms seen in the group given tﬁe
cotubination vaccine. Only one of fifteen (6.7%) animals that received Ingelvac® Ery-
ALC only became lethargic and had a lesion that was red and raised. In ctﬂntrast, all of the
challenge control animals were affected by the challenge, with symptoms including rapid
respiration, lethargy, red and raised lesions, and lameuess. There was also a 33% mortaiitj

rate in the challenge control group with death occurting in 5 of 15 animals.

Table 3; Clinical Signs

. # of animals | Bacterial Isolation .
Treatment Group affected ( % Positive) Mortality
Ery/SC-54/1leitis 0/15 (0%) N/A 0/15 (0%)
Ingelvac® Bry- 1115 (6.7%) i/1 (100%) 0/15 (0%)
ALC
Challenge Controls | 15/15 (100%) 13/15 (86.7%) 5/15 (33.3%)
Strict Conirols 0/5 (0%) N/A 0/5 (0%)

Post challenge organ culture:
At study termination, the animals were euthanized, and those affected with clinical

signs of erysipelas were necropsied, and the kidney and spleen were cultured for the
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presence of Erpsipelothrix. E. rhusiopathiae was tecovered from 13 of 15 of the animals

in the challenge control group, and from the one animal in the Ingelvac® Ery-ALC group.

‘Table 4: Results of the post challlange organ culture

Parameters SC-54/Ery Ingelvac® Challenge Strict
Tleitis Ery-AlLC Confrols Controls
Clin Score (% affected) 0 6.7 100 0
% Mortality 0 0 33.3 0
Bacierial Isolation (% N/A 6.7 86.7 - N/A
Pos) )
Avg.Temps (F) 103.7 103.5 104.7 103.2
Conclusion:

"The combination of Ingelvac® Ery-ALC, Enterisol® SC-54, and Enterisol® Leitis,
ALC proved io be efficacious against an E. rhusiopathige challenge and, therefore proves

that there is no interference from the Eoterisol SC-54 and Enterisol Heitis vaccines.

C. Efficacy of the Salmonella cholerasuis component:

The objectives of the study were to demonstrate the efficacy of the lyophilized and
frozen forms éf the Salmonella cholerasuis antigen in young pigs when given in
combination with Lawsonia intracelluloris antigen aﬁd Erysipelothrix rhusiopathiae
aﬂtigen and lack of interference by the Lawsonia intracellularis antigen and Erysipelothrix

rhusiopathiae antigen on the efficacy of the Salmonella cholerasuis antigen.

Experimental design:
This study consisted of four groups with 15 animals in groups 1, 2, and 3, and five

animals in group 4. Pigs in group 1 were vaccinated with the Ingelvac® Ery-ALC (3.3 3
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10" lfogs/dose), Enterisol® SC-54 (2.8 x 10° logs/dose) and Enterisol® Ileitis (6.1
logs/dose) combination via oral drench on day 0. Pigs in group 2 were vaccinated with
Enterisol® SC-54 only via oral drench on day 0. Pigs in groups 3 and 4 did not receive
vaccine treatment and served as challenge and strict controls, respectively.

Pigs in groups 1, 2, and 3 were challenged with virulent Salmone;'la cholerasuis,
Strain 38, intranasally on day 28 (2.93 x 10° cfa/dose). Fecal swabs were collected daily
following challenge and cultured for Salmonella sp.. Animals were weighed at the time of |
vaccination, challenge, and necropsy. Body temperatures were monitored for two days
prior to challenge and daily following challenge. The clinical ﬁealth of each animal was
monitored daily for the duration of the study. At the teﬁnination of the study (day 41), pigs
were euthanized and organs (tousil, lung, liver, spleen, mesenieric lymph node (MLN),

ileum, and colon) were collected and cultured for the presence of Salmonella sp..

Results:

Ingelvac® Ery-ALC and Enterisol® Ieitis vacc;ines were used according to label
recommended dosage, and the Enterisol® SC-54 vaccine was diluted to the minimum
immunizing dose, 2.8 x 10° cfu/mL, prior io administration. General observations were
made from vaceination to challenge. Clinically, both vaccinated groups (combination and
Enterisol® SC-54 only) performed well against the virulent Swlmonella cholerasuis
challengs, with significant (P<0.05) reductions in rectal temperatures, clinical symptoms,
and increased weight gains in comparison to the challenge controls. There were notable
differences between vaccinated and challenge control groups in the culture results. Both

vaccinated groups had reduced amounts of fecal shedding (8.1%-combo, 11.4%-SC-54) as

-172-~



10

15

compared to the challenge controls (24%), with significant (P<0.05) reductions of the

number of animals shedding the bacteria in the last 5 days of the 13-day observation

period. Salmonella cholerasuis was recovered from all tissues in the Enterisol® SC-54
vaccinate and challenge control groups, but only from four of the seven tissues in each
vaccinate of the combination vaccinate group. In addition, there was a significant (P<0.05)

reduction in the recovery of bacteria from the MLN and colon from pigs in both vaccinated

groups compared to the challepge control group.

Table 5: Results Summary Table

Paramelers Salm/Bry | Salmonella | Challenge Strict .
Lawsonia Only Controls - Controls
Mean Clinical Scores 10.26 10.34 10.28 . _10.02
e #days significantly 3 days ,
(P<0.05) different from (3139, & 2 days N/A 2 days
Chaltenge Controls ;l 0), (39 and 40) _ (31 and 39)
(post-challenge) '
Mean Rectal Temps (CF) 103.7 103.9 104.5 103.2
e i days significantly _
(P<0.05) different from 10 days 8 days N/A 10 days
Chalienge Controls (3141) (32-39) (29-38)
(post-challenge) _
Average Daily Weight Gain ab a b e
(Ibs/day post-challenge) 0.84 1.00 0.60 1.54°
Fecal Culiure (% Pos) 8.1 114 24 1.7
Tissue Culture (% Pos) 9.5 17.1 35.7 0

b = Like letters are not statistically (P<0.05) different.

Conclusion:

'The combination of Ingelvac® Ery-ALC, Enterisol® SC-34, and Enterisol® Ieitis
proved to be efficacious against a virulent Salmonella cholerasuis challenge. Therefore,
this study demonstrates that there is no interference of the Ery-ALC and Ileitis-ALC

vaceines to the SC-54 vaccine,
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Claims

1. A combination vaccine which comprises i) modified live Lawsonia intracellarlaris effective for reducing the
incidence of or lessening the severity of porcine proliferative enteropathy caused by Lawsonia intracellularis, and ii)
modified live Salmonella choleraesuis effective in treatment and/or prophylaxis of infections caused by Salmonella
choleraesuis, and iii) modified live Erysipelothrix rhusiopathiae effective in treatment and/or prophylaxis of
infections caused by Erysipelothrix rhusiopathiae,

2. The combination vaccine according to claim 1, wherein the modified live Lawsonia intracellarlaris is the bacteria
isolate with the ATCC accession No. PTA-4926 or the bacteria isolate with the ATCC accession No. 55783.

3. A kit comprising i) modified live Lawsonia intracellarlaris bacteria effective for reducing the incidence of or
lessening the severity of porcine proliferative enteropathy caused by Lawsonia intracellarlaris, and ii) modified live
Salmonella choleraesuis effective in treatment and/or prophylaxis of infections caused by Salmonella choleraesuis,
and iii) modified live Erysipelothrix rhusiopathiae effective in treatment and/or prophylaxis of infections caused by
Erysipelothrix rhusiopathiae in one container, and wherein the kit further comprises an instruction letter for the
treatment and/or prophylaxis of diseases of swine.

4. A kit comprising i) modified live Lawsonia intracellarlaris effective for reducing the incidence of or lessening
the severity of porcine proliferative enteropathy caused by Lawsonia intracellularis, and ii) modified live
Salmonella choleraesuis effective in treatment and/or prophylaxis of infections caused by Salmonella choleraesuis,
and iii) modified live Erysipelothrix rhusiopathiae effective in treatment and/or prophylaxis of infections caused by
Erysipelothrix rhusiopathiae; each in a separate container, or wherein the kit comprises two containers with one
container including a mixture of two immunologial active components of 1)-iii) and one container including the
missing immunologial component i), ii) or iii).

5. The kit according to claim 3 or 4, wherein the modified live Lawsonia intracellularis bacteria are the bacteria
isolate with the ATCC accession No. PTA-4926 or the bacteria isolate with the ATCC accession No. 55783.

6. The kit according to claim 4, wherein the kit further comprises an instruction letter for the treatment and/or
prophylaxis of diseases of swine.
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