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Why ?
Me

 Swine clinician
since … a very long time

Canada

France

 Problem-solving approach (with vet students)

 Many investigations (majority with vet students)

 Take stocks of these many investigations

You

 Expert

 Young (Y generation)

 Motivation  



 Part 1

 Reproduction and infections

 Reproduction and non-infectious causes

Clinical investigation

Traps

Part 2 (if we have time): cliniques cases

 Trap example with an infectious case

 Trap example with a non-infectious case

Proposal



• We are faced with an urgent

problem of reproduction
• Severe ? Accidental ?

 Infectious / Non infectious ?

 If infectious
 Specific agent ?

 Ubiquist agent ?

 Many ? and no time

 But, luckily, …
 intervention of Kanhneman’s System 1 of Kahneman



In 2002, Daniel Kahneman is

winner of the Nobel Prize in 

Economics



Intuitive reasoning
(pattern recognition is the most
well known for of System 1 thinking)



Critical Thinking Analysis; Compare 

and Contrast

Clarify and Question; 

Recognize Ambiguity

Independent, 

Self-confident, Open-minded, Creative



Rodin’s The Thinker

Analytical, problem-oriented, forward reasoning approach
(as a trained form of System 2 thinking)

ABDUCTION



Exemple: « a story in 6 words: 

For sale: baby shoes, never worn »

Abduction
from a sign to a theory (a story)

= science x imagination x intuition x creativity

= « Detective method »

Peirce 1839-1914



Hi Mario, I can you give
you some details on the 
problem: Who has What, 
Where, When, Since
When, How, How many ?
Are you OK to help me ?
gp

Common-sense reasoning
Rarely does one have complete
information from which a decision can
be made

Clinical characteristics:
Imprecise
Incomplet
Imperfect











In most of the cases, we know the herd and the 
producer in whom we are called for a problem

We have thus inevitably preconceived ideas that 
they are positive or negative, as for example the 
stressful character of the producer which worries 
very easily or not or still the history of the already 
met problems or still that it is about a herd of the 
top of the pyramid (selection herd) or …

System 1 System 2

Context dependant Impervious to context



It is also because we know the herd and the producer 
and thus his way of functioning, we shall request (or 
we shall not request) complementary laboratory 
investigations for which we would probably not ask 
(or that we would ask) if it was an unknown herd at 
first investigation

This knowledge has obvious 
positive consequences but also 
leads to hidden traps in 
decision-making



6 Traps to be

avoided

(ACCESS)



Even if we think of being easily available, the lack 

of time is omnipresent in your day-to-day work

We know that, if we begin a work of analysis, the 

time will catch up us

System 1 System 2

Rapids, not much effort, high capacity
The reverse



If my first hypothesis is valid, what are 

symptoms and / or events and / or 

lesions that …

- I should observe / or be aware ?

- I could observe / or be aware ?

- I could not observe / or not be aware ? 

- I should not observe / or not be aware ?

In favor In disfavor
--

--

--

--

--

--

--

--

--

--

--

--

--

--





DIFFERENTIAL DIAGNOSIS

Infectious ? / non infectious ?

Infectious: in favor Common symptoms
Non infectious: in 

favor



In favor In disfavor
--

--

--

--

--

--





In pigs (luteal-dépendant specie)





chez le porc (espèce lutéale-dépendante)







chez le porc (espèce lutéale-dépendante)



Genomic classification
22 genomic species

13 pathogen species

2  intermediate

7 saprophytes 

Leptospirosis: double classification: serological and genomic

Serological classification >300 

sérovars, 30 sérogroupes

Problems: 

1-no superposition between serological and 

genomic classification. 

2-scientific information not easy to extrapolate

3-connexion between the two classifications is

often only speculation



Serological classification 
(>300 identified serovars, in 30 serogroupes):

-est conservée encore aujourd’hui car elle répond à des 

entités cliniques (par ex. le sérovar

Icterohaemorrhagiae est responsable du syndrome 

ictérique), 

-est encore utilisée dans le diagnostic de laboratoire de 

routine

-reste pertinente pour la conception des vaccins



IHC ImmunoHistoChemistry

Canada, 2016 (country with available vaccines)









-Microscopy

-Bacterial culture

-Agglutination assays

-Immuno assays

-Molecular methods

-Histopathology

-Others









chez le porc (espèce lutéale-dépendante)



chez le porc (espèce lutéale-dépendante)

Quid influenza virus ?

Quid Seneca virus ? 



Year Author

/Country

Infection expérimentale Infection naturelle

2015

2015

2014

Kwit

Poland
H1N2

1/3 gestation: NOTHING

2/3 gestation : NOTHING

3/3 gestation : NOTHING
2011 Grontvedt

Norway
pH1N1

118 herds; reproductive problems: 40% of herds

2005 Pejsak

Poland
H1N1

Abortions between d23 and d92; Fertility : -20%

2004 Wesley

USA
H3N2

Reproductive problems

+ (mild)
2002 Direksin

USA
H3N2

Reproductive problems only if H3N2 + PRRS
1989 Gourreau

France
Early gestation effects +++

Mi-gestation effects +

Late gestation 1 abortion/18 sows
1985 Gourreau

France
Transplacental infection

1984 Madec

France
H3N2

Respiratory AND reproductive (some) abortions or early

farrowings (with virus isolation on Stillbirth and fetuses) 

decrease litter size
1982 Brown, USA NOTHING
1979 Wallace

USA
H1N1

Transplacental infection + 

(few sows)
1962 Mensik Transplacental infection
1949 Young et 

Underdahl
Suspicion of reproductive problems



PRRS



Abortion

Abortion

109

Abortions: définitionS







Hemi-placentation: 6 layers with a accurate distinction 

between maternal and fetal tissues



During viremia, monocytes take SDRPV

Adhesion of monocytes to endometrial endothelium



Replication within endometrial macrophages

SDRPV => apoptose  

Maternal macrophages cross barriers



Replication in placental macrophages

SDRPV => apoptose

SDRPV => fetus via ombilical circulation



Onset of immunological response via NK CD8+

Suppression of the réplication within macrophages



Detaching of trophoblast (maternal)

Focal necrosis of the placenta (fetus)



Multofocal degeneration of the placenta



Novakovic et al., PlosOne 2016



Au moins 6 molécules 

sont rapportées comme 

récepteurs au SDRPV





PCV2 and reproduction

• Classical case
• New herd / new breeding stock

(Lebret et al., 2015)

• Late abortions/ mummified/ stillbirth

• In question
• « Could » be (Mateusen et al., 2007)

• PCV2 replication in embryos
• Embryonic death

• « May be » PCV2 and endometritis
(Limsaranrom et al., 2015)





TRAPS AND CRITERIA OF THE DIAGNOSTIC 
DECISION DISORDERS IN SWINE REPRODUCTION



6 Traps to be

avoided

(ACCESS)



How do we think when we are in investigation ?





Confucius

Experience is like a lantern hanging 
from your back; it only ever lights 
up the path we have already 
travelled 



Clinical investigation
By Willie Sutton and Guillaume d’Occam



Willie Sutton         and          Guillaume d’Occam
1901-1980 1285-1347

Pluralitas non est ponenda sine 

necessitate



67

Rodin’s The Thinker

ABDUCTION DEDUCTION

« Illness script »
B

E
F

O
R

E

System 1 System 2

Heuristic, intuition Analytic, systematic



Yogi Berra

“If you don’t know 
where you are 
going you might 
end up someplace 
else”

« Illness script »



Unconscious

Conscious

Rapid

Intuition

System 1

Deliberate

Metacognition

System 2

Quirk, M 2006;

Croskerry, 2009 



Exemple: « a story in 6 words: 

For sale: baby shoes, never worn »

Abduction
from a sign to a theory (a story)

= science x imagination x intuition x creativity

= « Detective method »

Peirce 1839-1914



Occam's razor (also written as Ockham's razor, and 

lex parsimoniae in Latin, which means law of 

parsimony) is a problem-solving principle

Among competing hypotheses, the one with the fewest 

assumptions should be selected.

Guillaume d'Ockham or Guillaume d'Occam (v. 1285-1347) 

science x imagination x intuition x creativity

Novice Expert



A razor is used to cut all which exceeds (cf. the 
technic of hairstyle used by the franciscan
monks), that is here the useless hypotheses



System 1 System 2

Heuristic, intuition Analytic, systematic



Unconscious

Conscious

Rapid

Intuition

System 1

Deliberate

Metacognition

System 2

Quirk, M 2006;

Croskerry, 2009 



System 1 System 2

Heuristic, intuition Analytic, systematic

What are heuristics and dow they play a role in diagnostic reasoning ? 

« Why do I need to know 
anything about heuristics ? »

"Eureka" comes from the Greek word 
εὕρηκα, meaning "I have found (it)", is 
closely related to heuristic, which refers to 
experience-based techniques for problem 
solving, learning, and discovery

https://en.wiktionary.org/wiki/%CE%B5%E1%BD%95%CF%81%CE%B7%CE%BA%CE%B1


British Journal of General Practice, May 2002



Characteristics of intuition



System 1 System 2

Context dependant Impervious to context



Unconscious

Conscious

Rapid

Intuition

System 1

Deliberate

Metacognition

System 2

Quirk, M 2006;

Croskerry, 2009 



Errors

“Our propensity for certain types of 
error is the price we pay for the 
brain’s remarkable ability to think and 
act intuitively. Heuristics play the 
odds: sometimes, particularly under 
unusual circumstances, these rules 
of thumb lead to wrong decisions.” 

M. Graber, Acad Med 2002





Clinical expertise –alignment of different descriptors



The knowledge of the herd has positive and 
also negative consequences:
-preconceptions

-traps
-herd visit
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Willie Sutton         et           Guillaume d’Occam

Uncommon diseases are … uncommon

Sutton’s slip is used when possibilities
other than the obvious are not 
considered
(When you’ve got a hammer in your
hand, everything looks like a nail)

Sutton’s law states that when
diagnosing, one should first consider
the obvious



Willie Sutton
1901-1980





Hippra lab





Gambler’s fallacy
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System 1 System 2

Heuristic, intuition Analytic, systematic

"Eureka" comes from the Greek word 
εὕρηκα, meaning "I have found (it)", is 
closely related to heuristic, which refers to 
experience-based techniques for problem 
solving, learning, and discovery

https://en.wiktionary.org/wiki/%CE%B5%E1%BD%95%CF%81%CE%B7%CE%BA%CE%B1






Frame biais Influence of the formulation of a problem. 
The transfer of information with the protagonists (owner, herd 
manager, worker, technician) contains errors or partial 
information

-Emphasize infectious diseases (stop making the pig producer feel guilty, reassure the vet

because of action: vaccines, antibiotics, …)

- A great deal of lab exams difficult to interpret (interpretation of the tests ?)

-Emphasize on uncommun disease (but not infections such as Lepto, PCV2)

-Emphasize « passive » informations / observations (herd visit constraints / batch 

farrowing)

-Emphasize a single source of information (employee versus owner)



Statut quo 
biais

Favor the status which asks for less effort (of conviction, no risk-taking) as 
well on behalf of the veterinarian as of the producer.

From the point of view of the veterinarian: make it a lot to spare our égo.

From the point of view of the producer: " nothing changed! " While 

everything changes all the time.

Excess of faith in our own opinions which can lead the trend to pass fewer 

time in search of proofs. Action on partial information or on intuitions





Very well done

Problems



Abduction







Conclusion 1/4

• Clinical approach(initiative) is the spearhead of the 
approach for  problems in swine medicine

• Expert

• Novice

• Traps are numerous and fearsome
• Expert

• Novice 

• Be careful concerning « Laboratory God »

• Non infectious >>>>> infectious
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Conclusion 2/4

• The producer is the central element of 
enzootic problems in reproductive (as well as 
others) area

• Clinical approach is a Science even if we faced
inaccuracies, imperfections, uncertainties AND 
traps

=0,05
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INFORMATION

KNOWLEDGE

Veterinary expertise

Data analysis

Conclusion 3/4



Conclusion 4/4
… « a diagnosis is a matter of fact. It is not a 
matter of opinion »

Steve Henry, « for each mistake we make by 
not knowing, we shall make ten mistakes by 
not looking »
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It was:
Actual swine reproduction problems (infectious and 
non infectious) including clinical investigation 
methodology and diagnostic traps 
Part 1

Guy-Pierre Martineau
g.martineau@envt.fr


