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ABSTRACT 

Control of swine enzootic pneumonia involves a wide range of measures including immunoprophylaxis, 

therapy and metaphylaxis. The article is dedicated to research in the field of therapy, control of the disease and 

prevention of bacterial resistance. An overview of antimicrobial therapy mentions the suitable drugs against M. 

hyopneumoniae, the optimal dosage regimes and routes of application. Types of vaccines, immunization strat-

egies and some unfavorable factors that influence immunity to swine enzootic pneumonia are being described. 
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Respiratory disease is one of the important health issues leading to economic loss in swine-

breeding worldwide. It is one of the main causes of antibiotic treatment and results in 40% mortality 

rate (Loeffen, 2001). Respiratory symptoms are due to different primary etiological agents: Porcine 

Reproductive and Respiratory Syndrome Virus (PRRSV), Porcine Circovirus type 2 (PCV-2), 

Actinobacillus pleuropneumoniae (App), Mycoplasma hyopneumoniae (M. hyopneumoniae) as well 

as secondary infections that complicate the main condition. This led to the formulation of a term in 

medical literature - Porcine Respiratory Disease Complex (PRDC) (Bochev, 2007; Pepovich, 2015). 

The main pathogen in PRDC is M. hyopneumoniae, which causes swine enzootic pneumonia 

(Thacker and Minion, 2012; Pepovich, 2015). 

Control of swine enzootic pneumonia is a combination of management optimization, hygiene 

conditions, immune-prophylaxis and/or therapy and metaphylaxis with antimicrobial drugs (Martelli 

et al., 2006; Maes et al., 2008). 

Application of antimicrobial therapy as a control measure of swine enzootic 

pneumonia. 

Vaccination strategies, diminishing stress factors and modern farm strategies are necessary 

and useful, but even the most careful management cannot protect swine population from secondary 

bacterial infections. According to Bosch (2004) antibacterial therapy is a main point in infectious 

disease prevention. 

Present day swine-breading is focused in raising the group, not the separate individual. 

Therapy and methaphylaxis to diseases is usually conducted by adding medication in fodder or water 

that makes application easier and diminishes stress. Giving medication in fodder is useful in enzootic 

and chronic diseases like swine enzootic pneumonia. The use of drugs in water is more suitable in 

acute respiratory conditions. Diseased swine continue to drink water even if they refuse food (Henry 

and Apley, 1999).  

The emergence of multiple antimicrobial resistances focuses modern human and veterinary 

medicine to this problem. Application of antibiotics is done only if needed and the concrete drug is 

chosen carefully. M. hyopneumoniae lacks a cellular wall which makes it resistant to all beta-

lactamase antibiotics. It owns also inherent resistance to some 14-membered macrolides like 

erythromycin and oleandomycin (Tanner et al., 1993; Chambaud et al., 2001; Bébéar and Bébéar, 



10 Iliyan Manev 

 

2002; Francoz et al., 2005). Though M. hyopneumoniae shows acquired resistance to tetracyclines, 

16-membered macrolides (tylosin, tilmicosin), lincosamides (lincomycin) and fluoroquinolones 

(Stakenborg et al., 2005; Le Carrou et al., 2006; Vicca et al., 2007; Thongkamkoon et al., 2013; 

Tavio et al., 2014; Maes et al., 2017), these drugs are in use of swine enzootic pneumonia treatment. 

The group of potentially active antibiotics against M. hyopneumoniae includes tetracyclines, 

macrolides, lincosamides, pleuromutilins, fluorchinolones, amphenicols and aminoglycosides 

(Vicca 2005; Pepovich et al., 2016; Pepovich, 2018), but tetracyclines and macrolides are the most 

often used for treatment and control of respiratory infections (Timmerman et al., 2006). Table 1 

shows antimicrobial drugs, its doses, therapy and metaphylaxis regimes in case of enzootic 

pneumonia. 

Table 1: The effect of different antimicrobial regimens for treatment of M. hyopneumoniae infections in herds clini-

cally affected by enzootic pneumonia (Vicca, 2005). 

Antibiotic and dosage Scheme Effects References 

Marbofloxacin  

3 mg/kg IM 
during 3 d improved ADG and CS Thomas et al., 2000 

Enrofloxacin  

50 mg/10 kg b.w. IM 
during 3 d 

reducing CS, mortality rate 

and emergency slaughtered 
Pepovich et al., 2016 

Chlortetracycline  

800 ppm in-feed 
during 3 w 

improvement of CS and ox-

ygen saturation 
Ganter, 1995 

Chlortetracycline  

500 ppm in-feed 

1 w medication,  

1 w no medication, and 

again  
1 w medication 

decreased the prevalence LL 

and reduced CS 

Del Pozo Sacristán et al., 

2012a 

Doxycycline  

11 mg/kg in-feed 

during 8 d 

in the fattening unit 

improvement of ADG, inci-

dence of diseased pigs and 

cure rate 

Bousquet et al., 1998 

Lincomycin  

220 ppm in-feed 
during 3 w no significant improvements Mateusen et al., 2002 

Tiamulin  

30 ppm in-feed 

during 8 w in pigs from 

30 to 70 kg 

improvement of ADG, FCR 

no beneficial effect on MLL 
Burch, 1984 

Tylosin 4 mg/kg or  

Lincomycin 5 mg/kg IM 

during 3 d after birth or 

and for 

3 d at weaning 

Tylosin: improvement of 

ADG no beneficial effect on 

FCR and CS for both antibi-

otics 

Kunesh, 1981 

Tilmicosin  

300 ppm in-feed 
during 9 or 14 d 

improvement of ADG, CS 

and less secondary bacteria 
Binder et al., 1993 

Tiamulin 200 ppm + Chlortetracy-
cline 600 ppm  

in-feed 

pulse medication:  
2 d treatment/2 w during 

fattening period 

lower prevalence on MLL 
no beneficial effect on se-

verity of MLL 

Le Grand and Kobisch, 
1996 

Tiamulin 40 ppm + Oxytetracy-

cline 300 ppm  

in-feed 

pulse medication: 

2 d treatment/w during 

fattening period 

improvement of ADG and 

mortality rate no beneficial 

effect on FCR and severity 

of LL 

Jouglar et al., 1993 

Tiamulin  

100 ppm in feed  

during 7 d at weaning 

and 

during 7 d at 4 m of age 

(and during 7 d at 6 m of 
age) 

improved ADG and mortal-

ity rate, improvement of 

FCR and severity of LL 

Stipkovits et al., 2003 

Florfenicol 

40 ppm in feed 
during 7 d at fattening 

improvement CS, decrease 
in death, lowering LL and 

increase ADG 

Pepovich, 2018 

Florfenicol  

30 mg/kg IM 
once 

reduced CS, improved 

ADG, mortality rate and LL 

Del Pozo Sacristán et al., 

2012b 

Florfenicol  

300 mg/20 kg b.w. IM 

twice at a 48-hour inter-

val 

reducing CS and mortality 

rate, normalization in indi-

cators of blood 

Pepovich et al., 2016 

* Adapted from Vicca (2005); IM: intramuscular; b.w.: bodyweight; d: day(s); w: week(s); m: month(s); ADG: average 

daily gain; FCR: feed conversion ratio; LL: lung lesions; CS: clinical signs; MLL: macroscopic LL; mLL: microscopic LL; 
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Application of immunoprophylaxis as a control measure of swine enzootic pneumonia. 

Effective application of antibiotics with fodder and water to control respiratory diseases in 

swine, including enzootic pneumonia, decreases clinical symptoms and lung lesions and prevents 

secondary bacterial infections (Thacker, 2006; Pepovich, 2018). However misuse increases the risk 

of antimicrobial resistance and content of antibiotic residues in pork meat (Maes et al., 1999). After 

the end of antimicrobial treatment there can be new cases of diseased animals (Wallgren et al., 2000; 

Stipkovits et al., 2001). All these factors as a combination make immunoprophylaxis a must in swine 

enzootic pneumonia measures (Pepovich, 2015). It is a general instrument to control mycoplasmal 

infection (Simionatto et al., 2013).  

Immunopriphylaxis against swine enzootic pneumonia includes the investigation of different 

vaccines and schemes of vaccination. Some authors use inactivated vaccines (Martelli et al., 2014), 

while others prefer live attenuated vaccines (Feng et al., 2013). The vaccination scheme is chosen 

according to the herd type, production system and the epidemiological situation. The application of 

some vaccines against swine enzootic pneumonia is done twice intramuscular during the first week 

the pig life and again 3 weeks later (Maes et al., 1998). One dose application vaccines can be used 

on 3 weeks of age or later and lead to а higher average daily growth, better conversion of fodder, 

lower incidence of pulmonary lesions and decrease in mortality in contrast to unvaccinated 

individuals (Del Pozo Sacristan et al., 2014; Pepovich et al., 2015b). They are preferred because of 

lower expenses and lower degree of stress in swine farms (Baccaro et al., 2006). Table 2 shows the 

most often used vaccines against M. hyopneumoniae that can be found on the world market.  

Table 2. Most commonly used commercially available M. hyopneumoniae bacterin vaccines. Vaccines available in 

only one or a few countries are not included (Maes et al., 2017) 

Vaccine Antigen/strain Adjuvant 
Route of 

administration 

Age of 

administration 

(days) 

Boost 

needed after 

. . .weeks 

Hyogen (Ceva) 
Ceva strain 

BA 2940-99 
Imuvant (W/O J5 LPS) IM ≥21 — 

HYORESP (Merial) NIa Aluminium hydroxide IM ≥5 3–4 

INGELVAC MY-

COFLEX (Boehringer 

Ingelheim) 

J strain isolate 

B-3745 

Impran (water-in-oil 

adjuvant emulsion) 
IM ≥21 — 

M+Pac (Intervet Int.)b NIa 
Mineral oil and Alu-

minium hydroxide 
IM ≥7 3–4  

MYPRAVAC SUIS 

(Hipra Lab) 
J strain 

Levamisole and car-

bomer 
IM ≥7–10 3 

PORCILIS M. HYO (In-

tervet) 
Strain 11 dl-a-tocopherol acetate IM ≥7 3 

Porcilis PCV M. HYO 

(MSD-Intervet Int)c 
J Strain 

Mineral oil and Alu-

minium hydroxide 
IM ≥21 — 

Porcilis MHYO ID Once 

(MSD-Intervet Int.) 
Strain 11 

Paraffin oil and dl-a-

tocoferylacetaat 
ID ≥14 — 

STELLAMUNE MYCO-

PLASMA (Eli Lilly) 
NL 1042 

Mineral oil and leci-

thin 
IM ≥3 2–4 

STELLAMUNE ONE 

(Eli Lilly) 
NL 1042 

Amphigen Base, and 

Drakeol 5 (mineral oil) 
IM ≥3 — 

SUVAXYN M.HYOd 

(Zoetis) 
P-5722-3 Carbopol IM ≥7 2 

SUVAXYN MH-ONEe 

(Zoetis) 
P-5722-3 Carbopol and squalane IM ≥7 — 

SUVAXYN M.HYO—

PARASUISf (Zoetis) 
P-5722-3 

Carbopol and 

squalane 
IM ≥7 2 

aNo information available. bVaccination scheme when 1 ml is used for each administration. No boost vaccination needed if 

a 2 ml dose is used the first time. cCombination vaccine with Porcine Circovirus type 2. dNamed Suvaxyn RespiFend MH in 

USA. eSame name is used in the USA, but Amphigen is used as adjuvant in the USA, and vaccine can be administered from 
day one of age onwards. fCombination vaccine with Haemophilus parasuis - named Suvaxyn RespiFend MH HPS in USA.  
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The optimal strategy for vaccination should balance between the benefit of a vaccination done 

later in life and the need of a stable immunity to combat the pathogen (Pepovich et al., 2015a). As 

long as M. hyopneumoniae infection can develops during the first 4 weeks after birth (Vicca et al., 

2002; Sibila et al., 2007), vaccination in this age group if often introduced. The effectiveness of this 

scheme was proved in experimental and field investigation (Jensen et al., 2002; Pepovich et al., 

2015b). 

The benefit of vaccinating piglets is that animals develop immunity before they encounter 

infective agents and the number of pathogens that can hinder immune response is lower. Potential 

negative effects due to vaccination before weaning include higher risk of activating PCV-2 infection 

and inhibited effect of maternal antibodies. Investigations done by Opriessnig et al. (2003) show 

that vaccination against M. hyopneumoniae before experimental or natural PCV-2 infection 

increases the severity of PCV-2 induced lesions. This question is still debated because the research 

of Haruna et al. (2006) concluded that routine vaccination against M. hyopneumoniae is not a leading 

factor in PCV-2 infection. Influence of maternal antibodies to vaccinal reactions in piglets is still not 

certain. Animals with high titers may show similar (Martelli et al., 2006) or lower (Hodgins et al., 

2004) serological response following vaccination. Surveys of Jayappa et al. (2001) and Pepovich et 

al. (2013) concluded that high titers of maternal antibodies induced by infection of after vaccination 

of mother pigs have negative effect on vaccination efficacy in piglets. Infection with PRRSV or the 

application of a modified live virus (PRRSV vaccine) in experimental and field conditions during 

vaccination against M. hyopneumoniae may result in a considerable decrease in the vaccine efficacy 

(Thacker et al., 2000; Pepovich, 2015).  

Conclusion 

Mycoplasma hyopneumoniae infection leads to high morbidity rate and economic loss in swine 

stock. Adequate timely measures to control this disease are necessary. Application of antibiotics in 

fodder and water and different vaccination schemes may help decrease clinical symptoms, diminish 

pulmonary lesions, increase mean daily growth and most important – lower mortality. 
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