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Streptococci in pigs

S dysgalactiae subsp. equisimilis
beta-hemolytic streptococci

 arthritis

« endocarditis } young piglets

* meningitis

S. porcinus
» beta-hemolytic streptococci
« submanibular lympadenitis

S. suis

« alfa-hemolytic streptococci
 arthritis

« endocarditis

meningitis
bronchopneumonia
septicemia
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Streptococcus suis

* Gram-positive bacterium

« Common in healthy pigs (tonsils)

« Systemic disease/meningitis/arthritis
» Zoonotic

Unterweger et al. Pathogens 2018, 7(2), 34;
https://doi.org/10.3390/pathogens7020034



Contaminated raw pork meat
or typical (raw blood/meat) Asian dishes
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Other species
(possible reservoirs?)
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Pigs and human S. suis infections

Country |

Cases

Argentina |
Canada
USA
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Streptococcus suis, Human Cases and Pig Density

Country | Cases

China _ 332
Vietham 293
Thailand 118

United Kingdom 15|

Austria
Hungary

Portugal
Sweden
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Heiman et al. Clinical Infectious Diseases
Vol. 48, No. 5 (Mar. 1, 2009), pp. 617-625
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Ways to distinguish S. suis types

Sero-typing (capsular
polysaccharides)

29 serotypes described

Sequence typing

Plasma
membrane

Genetic
information
encoded by DNA

C|i1rcular
chromosomes
in nucleoid Eytosol
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Serotypes and clinical disease

S.suis serotypes
2,3,%,7,8,14

S.suis serotypes
2,3,%,6

TR

S.suis serotypes
2,4,7,9

S.suis serotypes
2,3,4

S.suis serotypes
2,3,6

Goyette-Desjardins et al. (2014), Zimmermann et al. (2019), and Gebhart (2019)
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Which types cause clinical problems?

o S suis serotype
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DOI: 10.1038/emi.2014.45
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Factors of importance for S. su/s infections
Co-infections

- Serotype «Poor ventilation
- Sequence type « T dust and ammonia
*Virulence markers T humidity
* Repeated isolation * Important
temperature
variations
«! vitamin E
Factors related *Inadequate sanitatio&

to the
pathogen

f

* Overcrowding
* Cross-fostering
* Poor adaptation to

*Age

solid feed *Presence or absence
* Teeth clipping, tail of maternal or natural
docking, ear notching active antibodies
. Jvitamin E J « Stress y

Obradovic, M.R., Segura, M., Segalés, J. et al. Vet Res 52, 49 (2021).
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Why and how do systemic infections occur?

« Several “essential” virulence factors have been proposed
« Concurrent viral infection (e.g. PRRSV - SIV)
* Methods to test pathogenicity remain controversial

* No current vaccines provide broad protection
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S. suis type 2 wild-type
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*https://www.frontiersin.org/articles/10.3389/fmicb.2018.00545/full
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Means of prevention by vaccination

 Human streptcocal pneumoniae

BM RESEARCH

Efficacy of 23-valent pneumococcal vaccine in preventing
pneumonia and improving survival in nursing home residents:
double blind, randomised and placebo controlled trial

Takaya Maruyama, resident physician and researcher,' Osamu Taguchi, associate professor and vice
chairman,' Michael S Niederman, professor of medicine and chairman,® John Morser, senior research
scientist,” Hiroyasu Kobayashi, assistant professor and chief resident,' Tetsu Kobayashi, assistant professor,'
Corina D'Alessandro-Gabazza, research assistant,' Sei Nakayama, resident physician,* Kimiaki Nishikubo,
resident physician,* Takashi Noguchi, director,* Yoshiyuki Takei, professor and chairman,? Esteban C

(Gabazza, professor and chairman® A A= A= $$

* No commercial vaccine against S. suis
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Autogenous vaccines

Farm-specific vaccines
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Step 1

Viral and bacterial pathogens weaken the animal

0’ : &
- 9%
Step 3

Production of a herd-specific vaccine

Step 5

After treatment the animal form antibodies
against the pathogen

Step 2 ' ool

dentification of the pathogen from tissue or sampling
of the infected animal

Stepg

Treatment with herd-specific vaccine

Step 6

Vaccine reduces morbidity from field infection
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Vaccination coverage

/ Serotype-independent

Serotype-specific
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Expectations to autogenous vaccine prophylaxis

Status of predisposing PRRSV+ SIV+ unobtrusive
virus infection . . ‘
Age classes 1-5 weeks 6-8 weeks 9-11 weeks > 12 weeks
of affected piglets

Necropsies

Histopathology collection of tissue meningitis arthritis endocarditis
samples/ body liquids
¢ ¢ '

Profile of a-hemolytic culture samples on cps2 cps2 +cps 9 cps 9 cps type other

5 blood agar, determine than cps 2 or 9
streptococci serotype of isolates l l l l
Management of
expectations

prognosis

¢ B

n26 piglets, n>3/ age class

fibrinous - suppurative

¢ :

good moderate

for preparturient sow prime/
boost vaccination

good moderate

for weaning piglets prime/
boost vaccination

careful

utod awiy Jayjoue e uldwes jeaday

Rieckmann, K., Pendzialek, SM., Vahlenkamp, T. et al. A critical review speculating on the protective efficacies of autogenous Streptococcus suis bacterins
as used in Europe. Porc Health Manag 6, 12 (2020). https://doi.org/10.1186/s40813-020-00150-6
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Important points at autogenous vaccine use

PRRS (and SIV) limits positive effect

Endocarditis limits value of antibiotic treatmet (biofilm)

Presence of >3 capsular types leads to poor prognosis

Know the epidemiological “landscape” of S. suis

Vaccination of weaners of at least 3 to 4 weeks of age

Vaccination of sows based on situation in the farm
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Bacterial membrane vesicles are ideal vaccines

Gram-negative
bacterium

Z
' vaccines MDPL

Article
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of Outer Membrane Vesicles That Effectively Protect
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Spectrum

RESEARCH ARTICLE
September/October 2022 Volume 10 Issue 5 e01819-22
https:/idoi.org/10.1128/spectrum.01819-22

AMERICAN
SOCIETY FOR
MICROBIOLOGY

Outer Membrane Vesicles of Actinobacillus
pleuropneumoniae Exert Inmunomodulatory Effects on
Porcine Alveolar Macrophages

Zhuang Zhu®, Fabio Antenucci?, Hanne Cecilie Winther-Larsenb, Kerstin Skovgaardc. Anders Miki
Bojesen (%) @




.? UNIVERSITY OF COPENHAGEN 03/11/2023 17

S. suis Membrane Vesicles

Gram-positive bacteria

Peptidoglycan Cytoplasmic membrane
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Take home

S. suisis endemic in most pig herds

Common cause of antimicrobial prescription

Resource demanding management in problem herds

« the epidemiological landscape is typically incompletely understood

» targeted prevention rely on herd-specific characteristics
PRRS status
Presence of > 3 S. suis capsular types

Broadly protective vaccine needed
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