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Epidemiology of Enzootic Pneumonia in pigs 



Mycoplasma hyopneumoniae infection 
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A multi-factorial disease 

Environment 

- Age structure of the 

  herd 

- Structure of barns 

- Housing systems 

- Separation of 

  production stages 

- Separation of farrowing 

  groups 

- Pig density 

- No. of pigs per pen 

- Air volume per pig 

- Pen barriers 

- Ventilation 

- Handling of liquid  

  manure 

Coinfections 

- Pasteurella multocida 

- Streptococcus suis 

- PRRSV 

- Influenza 

- PCV 2 

Enzootic 

Pneumonia 

M. hyo 

- Virulence 

- Dose 

- Resistance 

- Persistence 

- Tenacity 

Animal 

- Age 

- Resistance 

- Immunity (active, passive) 

- Performance 

Management & Hygiene 

- Vaccination 

- Gilt acclimatisation 

- Farrowing rhythm 

- Cleaning & Disinfection 

- Idle time of barns 

- Treatments 

- Farrowing control 

- Castration 

- Weaning time 

- Replacement 

- Movement 

- Marketing 

- Minimizing of stress 

 modified from Stärk, 1998 
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M. hyopneumoniae 
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• Small bacterium without cell wall 

 

• Slow growth in vitro  

 

• Slow growth in vivo 

 

• Attaches to the cilia on epithelial cells in the airways 

 

• Invades epithelial cells in the airways (?) 



Spread & transmission 
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Batista-Linhares et al. 2015 



Spread & transmission 
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Spread & transmission 
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M. hyopneumoniae plus X 
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M. hyopneumoniae interacts with 

 

• Other bacteria such as A. pleuropneumoniae & P. multocida 
(Kobisch et al. 1993, Sörensen et al. 1197) 

 

• Viruses such as PCV2, PRRSV & SIV H1N1 (Opriessnig et al. 2004, 

Thacker et al. 1999, Thacker et al. 2001) 

 

• Parasites such as A. suum (Steenhard et al. 2009) 

 

• Mycotoxines such as Fumonisin B, but not DON (Posa et al. 2013, 

Michiels et al. 2016) 



Effect of Fumonisin B 
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Posa et al. 2013 



Economic impact of EP 
Heterogeneity of data from the field 
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• Daily weight gain of pigs infected by direct contact was 

reduced by 12-16% and feed conversion ratio (feed:gain) 

increased by 14% (Pointon et al. 1985) 

 

• Daily weight gain of pigs decreased 38g for those being 

seropositive towards M. hyopneumoniae (Rugala et al. 2000) 

 

• Daily weight gain of pigs decreased 37g for every 10% of lung 

surface affected by lesions (Straw et al. 1989) 

 



Economic impact of EP 
Example 
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• Daily weight gain of pigs decreased 37g for every 10% of lung 

surface affected by lesions (Straw et al. 1989) 

 

• Example herd: 

– 55% unaffected lungs: decrease of     0.0g 

– 25% lungs with score 1: decrease of   18.5g 

– 15% lungs with score 2: decrease of   74.0g 

–   5% lungs with score 3: decrease of  >111g 

 

>>> Average decrease in such a herd: 21.2g per day per pig!! 



Economic impact of EP 
Necessity of research 
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Economic impact of EP 
Necessity of research 
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Source: https://www.pig333.com/what_the_experts_say/economic-

impact-of-mycoplasma-hyopneumoniae-on-pig-farms_8936/ 



Diagnosis of Enzootic Pneumonia 



Diagnostic approach 
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Pathology 

Laboratory 
testing 

Clinical 
examination 

Meat 
inspection 



Clinical examination on-farm 
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• Increased body temperature     °C 

• High morbidity, but low mortality     % 

– except for high virulent strains 

• Reduced weight gain             g/day 

• Increased feed conversion ratio            kg/kg 

 

• Chronic dry and non-productive coughing   Cind 

– spontaneously occuring 

– can be provoked by enforcing the pigs to move 

 

 



Value of clinical examination on-farm 

If PCR positivity was >50%, then the risk for high CInd was increased by 76% 

(odds ratio: 1.762; 95% CI: 1.141-2.719) 

If ELISA positivity was >50%, then the risk for high CInd was increased by 50% 

(odds ratio: 1.501; 95% CI: 1.026-2.195) 
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Nathues et al. 2012 



Clinical impact of EP 

Cytokine responses for IL-1β (left) and IL-6 (right) in tracheobronchial 

lavage fluid of Hillcrest- (black bars), and Beaufort- (grey bars) 

challenged pigs before and 17–18 days after challenge, compared 

with controls given sterile medium (white bars) (mean ± S.E.M.). 

Within each graph, different letters above the columns indicate group 

means are significantly different as determined by ANOVA (P < 

0.001). 

Woolley et al. 2012 

Temporal mean coughing scores among treatment groups 

(Hillcrest, Beaufort, Control) from 1 to 28 days post-

inoculation, based on twice-daily recording of individuals 

on a scale of 0 (normal), 1 (mild abnormal) or 2 (severe 

abnormal). 
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• M. hyopneumoniae 

shows high genotypic 

varaince among isolates 

from different countries, 

regions and farms 

Detection of M. hyopneumoniae by PCR 

Mayor et al. 2007 
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Strait et al. 2008 



Indirect detection of M. hyopneumoniae 

H. Nathues 24 04.11.2016 

Leon et al. 2001 



Indirect detection of M. hyopneumoniae 
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Martelli et al. 2006 



Interpretation of laboratory reports 
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Treatment of Enzootic Pneumonia 
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• Group treatment • Individual treatment 

Basic concepts of treatment 



Mode of action of different antimicrobials 
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Maes et al. 2013 



Resistance of M. hyopneumoniae 
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Thongkamkoon et al. 2013 



Prevention of Enzootic Pneumonia 



A strategic approach is needed 
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• Elimination of risk factors 

– Purchase policy 

– Stocking density 

– Biosecurity measures 

– Herd size 

– Pig density in the region 

– Seasonal influence 

 

• Vaccination 

 

• Eradication 

Easy to implement 

Difficult to change 



A multi-factorial disease 
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Environment 
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Assessment of biosecurity 
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http://www.fp7-prohealth.eu 



Impact of different risk factors 
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• Acclimatisation of gilts (Acc) 
– In a recent study it was shown that suckling pigs are 10 times more likely being infected with  

M. hyopneumoniae, when gilts in the particular herd do not have contact to living animals 
during their acclimatisation period 

• Length of suckling period (Suc) 
– The likelihood of transmission of M. hyopneumoniae from sows to their offspring 

exponentially increases with the length of the suckling period, which is equal to the time 
under exposure 

• Vaccination of suckling pigs against M. hyopneumoniae (Vac) 
– When suckling pigs get vaccinated against M. hyopneumoniae, the basic reproductive rate of 

the infection is lowered by approximately 20%  

• Contact between growing and fattening pigs of different age during 
restocking of compartments (Con) 
– The contact between pigs of different age during restocking of fattening compartments has 

been shown effectively increasing the spread of the infection in this age group (OR: 13.8) 

• Co-infections in growing and fattening pigs (Inf) 
– Knowledge about the impact is rare. An expert opinion was utilized in order to include this risk 

factor in the model basically working on the β of growing and fattening pigs 

 



Estimates from a SEIR model regarding EP 
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Scenario Risk factor Suckling period Nursery period Growing period Finishing period Whole life time 

No. Vac Acc Suc Con Inf Median Median Median Median Median 

1 - - + + + 0.01 0.10 0.03 0.13 0.09 

2 + - + + + 0.01 0.10 0.02 0.11 0.08 

3 + + + + + 0.00 0.01 0.00 0.00 0.00 

4 + + - + + 0.00 0.02 0.01 0.07 0.04 

5 + + + - + 0.00 0.01 0.00 0.03 0.02 

6 + + + + - 0.00 0.01 0.00 0.11 0.05 

7 + + - - + 0.00 0.02 0.01 0.16 0.12 

8 + + + - - 0.00 0.01 0.01 0.27 0.20 

9 + + - + - 0.00 0.03 0.02 0.30 0.14 

10 + - - + + 0.03 0.21 0.04 0.12 0.11 

11 + - - - + 0.03 0.20 0.04 0.13 0.11 

12 + - - + - 0.03 0.23 0.08 0.24 0.18 

13 + - - - - 0.03 0.23 0.08 0.25 0.20 

14 + - + - + 0.01 0.10 0.02 0.15 0.12 

15 + - + - - 0.01 0.11 0.04 0.30 0.24 

16 + - + + - 0.01 0.11 0.04 0.30 0.17 

17 + + - - - 0.00 0.03 0.02 0.34 0.25 

18 - + - - - 0.00 0.03 0.02 0.34 0.26 



Role of gilts I 
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• Gilts have been identified being the most critical factor for the 

infection of suckling pigs with M. hyopneumonniae 

 

Calsamiglia et al. 2002 



Role of gilts II 
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• Gilts have been identified being the most critical factor for the 

infection of suckling pigs with M. hyopneumonniae 

 

Nathues et al. 2012 



Sow to piglet transmission 
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• The length of the suckling period is the most important issue 

in regard to M. hyopneumoniae infection in nursery pigs 

Nathues et al. 2013 



Separation of age groups 
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• Considering the overall impact of the disease, the all-in-all-out 

principle is most important in terms of preventing the 

transmission of M. hyopneumoniae in closed pig herds 



Prevention of «instability» 
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Pieters et al. 2009 

 Fig. 1. Experimental design for the assessment of the duration of M. hyopneumoniae infection in an experimentally infected 

population of pigs. *Principals (n = 18) and sentinels (n = 15) at each time point were humanely sacrificed, M. hyopneumoniae DNA 

and ant... 

Acute infection 
0 - 70 days 

Chronic infection 
70 - 240 days 



«50-350 management of gilts» 
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Proposed timeline for gilt acclimation in a reproductive herd where recipient 

sows are positive to M hyopneumoniae and newly introduced gilts are free of 

the pathogen and disease, or obtained from a low prevalence multiplier.  
Pieters et al. 2016 



Vaccination 

H. Nathues 43 04.11.2016 

• Reduction of M. hyopneumoniae in the lung tissue after 

vaccination, but no elimination of the pathogen 

Vranckx et al. 2012 



Interference with maternal immunity I 
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This pattern of immune responsiveness (i.e. the collective results of Groups A, B, C and 
D) suggested that vaccination of pigs had primed their immune system for subsequent 
exposure to M. hyopneumoniae, and that passively acquired antibody had little or no effect 

on either a vaccine-induced priming or a subsequent anamnestic response. According to 
the statistical analysis sow serological status did not interfere with the antibody 
response in early vaccinated piglets. In conclusion, the results pointed out that 
early vaccination  of  piglets  may  assist  M.  hyopneumoniae  control independently from 

the serological status of sows. 



Interference with maternal immunity II 
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Take home message for today 
Based on recent studies … 
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… we can say that 

 

• Gilts can become the most critical factor for the infection 

dynamics 

 

• Considering the overall impact of the disease, the all-in-all-out 

principle is most important in terms of preventing the 

transmission of M. hyopneumoniae in closed pig herds 

 

• Vaccination is an excellent tool in prevention programs for EP, 

but cannot work alone without implementation of additional 

measures 
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