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Abstract
Avian mycoplasmosis ( Mycoplasma gallisepticum , Mycoplasma meleagridis ) has been assessed
according to the criteria of the Animal Health Law (AHL), in particular criteria of Article 7 on disease
pro le and impacts, Article 5 on the eligibility of avian mycoplasmosis to be listed, Article 9 for the
categorisation of avian mycoplasmosis according to disease prevention and control rules as in Annex
IV and Article 8 on the list of animal species related to avian mycoplasmosis. The assessment has been
performed following a methodology composed of information collection and compilation, expert
judgement on each criterion at individual and, if no consensus was reached before, also at collective
level. The output is composed of the categorical answer, and for the questions where no consensus
was reached, the different supporting views are reported. Details on the methodology used for this
assessment are explained in a separate opinion. According to the assessment performed, avian
mycoplasmosis can be considered eligible to be listed for Union intervention as laid down in Article 5
(3) of the AHL. The disease would comply with the criteria as in Sections 4 and 5 of Annex IV of the
AHL, for the application of the disease prevention and control rules referred to in points (d) and (e) of
Article 9(1). The assessment here performed on compliance with the criteria as in Section 3 of Annex IV
referred to in point (c) of Article 9(1) is inconclusive. The animal species to be listed for avian
mycoplasmosis according to Article 8(3) criteria are mainly domestic and wild birds of the order
Galliformes, and also Passeriformes for M. gallisepticum .
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1.

Introduction

1.1.

Background and Terms of Reference as provided by the requestor

The background and Terms of Reference (ToR) as provided by the European Commission for the
present document are reported in Section
1.2 of the scienti c opinion on the ad hoc methodology
followed for the assessment of the disease to be listed and categorised according to the criteria of
Article 5, Annex IV according to Article 9, and 8 within the Animal Health Law (AHL) framework (EFSA
AHAW Panel, 2017).

1.2.

Interpretation of the Terms of Reference

The interpretation of the ToR is as in Section 1.2 of the scienti c opinion on the ad hoc
methodology followed for the assessment of the disease to be listed and categorised according to the
criteria of Article 5, Annex IV according to Article 9, and 8 within the AHL framework (EFSA AHAW
Panel, 2017).
The present document reports the results of assessment on avian mycoplasmosis
(Mycoplasma gallisepticum , Mycoplasma meleagridis ) according to the criteria of the AHL articles as
follows:
Article 7: avian mycoplasmosis ( M. gallisepticum , M. meleagridis ) pro le and impacts
Article 5: eligibility of avian mycoplasmosis ( M. gallisepticum , M. meleagridis ) to be listed
Article 9: categorisation of avian mycoplasmosis ( M. gallisepticum , M. meleagridis ) according to
disease prevention and control rules as in Annex IV
Article 8: list of animal species related to avian mycoplasmosis ( M. gallisepticum ,
M. meleagridis ).

2.

Data and methodologies

The methodology applied in this opinion is described in detail in a dedicated document about the
ad hoc method developed for assessing any animal disease for the listing and categorisation of
diseases within the AHL framework (EFSA AHAW Panel, 2017).

3.

Assessment

3.1.

Assessment according to Article 7 criteria

This section presents the assessment of avian mycoplasmosis (
M. gallisepticum , M. meleagridis )
according to the Article 7 criteria of the AHL and related parameters (see Table 2 of the opinion on
methodology (EFSA AHAW Panel, 2017)), based on the information contained in the fact-sheet as
drafted by the selected disease scientist (see Section 2.1 of the scienti
c opinion on the ad hoc
methodology) and amended by the AHAW Panel.

3.1.1.

Article 7(a) Disease Pro

le

3.1.1.1. Article 7(a)(i) Animal species concerned by the disease
Susceptible animal species
Parameter 1

Naturally susceptible wildlife species (or family/orders)

M. gallisepticum
Naturally M. gallisepticum infections occur in several wild avian species. In Europe, the main wild
avian species affected by M. gallisepticum infections are game birds (belonging to the order
Galliformes): pheasants, grey partridges, chukar partridges, etc.; often because of captive rearing
conditions resembling those of domestic Galliformes such as chickens and turkeys (Nicholas, 2012).
But other bird orders can also be affected: a recent Belgian study detected
M. gallisepticum in one
wood pigeon (Columbiformes), two grey herons (Pelecaniformes), one mallard (Anseriformes) and one
Eurasian magpie (Passeriformes) (Michiels et al., 2016). In the USA,
M. gallisepticum was detected in
birds belonging to the order Galliformes (wild turkeys, peafowls, peacocks, bobwhite quail) and
Passeriformes (house
nches, rooks, American gold nches, pine grosbeaks, evening grosbeaks, purple
nch and blue jay) (for review, see Stipkovits and Kempf, 1996; Raviv and Ley, 2013). Cases were
www.efsa.europa.eu/efsajournal
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reported for Japanese quails (Passeriformes) and parrots (Psittaciformes). Antibodies were also
detected in several other bird species (Luttrell et al., 2001; Dhondt et al., 2014).
M. meleagridis
M. meleagridis is a speci c pathogen of turkeys (order Galliformes) (for review see Chin, 2013) and
wild turkeys in America are therefore susceptible to this disease (Charlton, 2000). No other data are
available about another susceptible wildlife species (clinical signs or lesions). However, seropositivity is
often reported in several wild bird species: antibodies were found in sera of other bird species belonging
to the order Galliformes (lesser prairie chickens and peafowls in the USA (Hagen et al., 2002; Hollamby
et al., 2003) and of a scaled quail in Mexico (Aguirre et al., 1992)). Occurrence of
M. meleagridis in
peacocks and Japanese quail (Galliformes), and pigeons (Columbiformes) was also reported (Yamamoto,
1991). M. meleagridis was also isolated from birds of prey (Falconiformes) without clinical signs or
histopathological alterations in air sac biopsies in Germany (Aguirre et al., 1992; Lierz et al., 2000).
Parameter 2

Naturally susceptible domestic species (or family/orders)

M. gallisepticum
M. gallisepticum infections occur mostly in domestic Galliformes, mainly chickens and turkeys
(Stipkovits and Kempf, 1996; Raviv and Ley, 2013), but has also been described in geese and ducks
(Jordan and Amin, 1980; Buntz et al., 1986; Bencina et al., 1987, 1988).
M. meleagridis
M. meleagridis was thought to be very host-speci
c and only restricted to turkeys but
M. meleagridis was recently isolated from chicken breeders with respiratory symptoms and poor
performances reared near a turkeys breeding unit in Tunisia (Bejaoui Khiari et al., 2011).
Parameter 3

Experimentally susceptible wildlife species (or family/orders)

M. gallisepticum
Experimental infections were carried out on several wild species of birds. House sparrows and
pigeons are none to mildly susceptible (Dhondt et al., 2008; Gharaibeh and Hailat, 2011), whereas
house
nches are very susceptible (Sydenstricker et al., 2006; Dhondt et al., 2008). American
gold nches develop intermediate clinical signs (Dhondt et al., 2008). Chukar partridges were also used
as experimental models with development of clinical signs and lesions (McMartin et al., 1996).
M. meleagridis
No reports available on experimentally infected wildlife species for
Parameter 4

M. meleagridis .

Experimentally susceptible domestic species (or family/orders)

M. gallisepticum
Most of experimental studies were performed on chickens and turkeys (for review see Stipkovits
and Kempf, 1996; Raviv and Ley, 2013) which are susceptible for the infection. However, studies were
also carried out on budgerigars and canaries with development of clinical signs and lesions (Brown and
Butcher, 1991; Hawley et al., 2011).
M. meleagridis
Experimental infections were conducted on turkeys and turkey embryos, leading to airsacculitis,
deciliation of trachea, induced curved toes,
ssures of the cartilage, alterations of the eggshell
membranes (Lam et al., 2003a,b, 2004).
One experiment performed on chicken embryos resulted in abnormal-shaped toes and severely
denuded tracheae (Lam, 2004).
Reservoir animal species
Parameter 5

Wild reservoir species (or family/orders)

M. gallisepticum
As described below in Section 3.1.1.6 Parameter 1, airborne transmission is a major way of
transmission of M. gallisepticum between birds. Wild birds described in Section 3.1.1.1 can therefore
www.efsa.europa.eu/efsajournal
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be reservoir animals (Ferguson et al., 2003) as
M. gallisepticum infections do not always lead to clinical
signs. However, wild birds probably play a limited role as a reservoir compared to domestic species
such as chickens and turkeys.
M. meleagridis
As described below in Section 3.1.1.6 Parameter 1, airborne transmission is apparently of little
signi cance for M. meleagridis transmission compared to vertical transmission (Stipkovits and Kempf,
1996; Chin, 2013). Therefore, even if this Mycoplasma species can be isolated or detected by serology
in some other avian species described below, it is quite unlikely that these species may act as a
reservoir for M. meleagridis infection in turkeys.
As described in Section 3.1.1.6 Parameter 1, M. meleagridis was isolated from birds of prey in
Germany (Aguirre et al., 1992; Lierz et al., 2000) and antibodies were also found in sera of lesser
prairie chickens, peafowls, a scaled quail, peacocks, pigeons and Japanese quails (Yamamoto, 1991;
Hagen et al., 2002). However, no reports showed evidence of turkey
ock recontamination from these
bird species.
Parameter 6

Domestic reservoir species (or family/orders)

M. gallisepticum
Backyard
ocks and multiage
ocks (especially laying-hen
ocks) can be reservoir for
M. gallisepticum infections (Mohammed et al., 1987; McBride et al., 1991; Haesendonck et al., 2014).
M. meleagridis
M. meleagridis was isolated from chicken and turkey
ocks near turkey breeding units or meat
turkey ocks (McBride et al., 1991; Bejaoui Khiari et al., 2011).
3.1.1.2. Article 7(a)(ii) The morbidity and mortality rates of the disease in animal
populations
Morbidity
Parameter 1

Prevalence/incidence

M. gallisepticum
M. gallisepticum infections have a worldwide distribution. They resulted in important
ock health
problems before implementation of control programmes, which succeeded in reducing the prevalence
of M. gallisepticum in all areas of commercial productions, especially in the USA and Europe (Levisohn
and Kleven, 2000). However, outbreaks of
M. gallisepticum infections continue to occur in production
ocks and M. gallisepticum is endemic in many multiage commercial egg production farms (Levisohn
and Kleven, 2000; Raviv and Ley, 2013). Recent studies on prevalence of
M. gallisepticum in Europe
are scarce. A seroprevalence of 2.4% was found in Latvia (Zute and Valdovska, 2015). Two studies
performed in France in 1998 and in 2003 showed a low seroprevalence of
M. gallisepticum (between
0% and 2%) in laying hen
ocks (Kermorgant, 1999; Dufour-Gesbert et al., 2006). Likewise, in
Germany, Kohn et al. (2009) did not detect
M. gallisepticum infection in laying hens from different
housing systems. However, antibodies against
M. gallisepticum were found in 36.7% of birds from
backyard and fancy poultry
ocks in Belgium (Haesendonck et al., 2014), highlighting the possible risk
of transmission to commercial
ocks.
Seroprevalence of M. gallisepticum in other countries outside Europe is often much higher: 69.9%
in broiler and laying chickens in Algeria (Heleili et al., 2012) and 56.1
64.5% in Bangladesh (Ali et al.,
2015). M. gallisepticum was also detected by polymerase chain reaction (PCR) in 18.7% of samples
from breeder, broiler and layer
ocks (Faisal et al., 2011).
M. meleagridis
Studies performed before 1980 showed that
M. meleagridis was a common pathogen of turkeys with
a worldwide distribution (Vlaovic and Bigland, 1971; Rosenfeld and Grimes, 1972; Shimizu and Yagihashi,
1980). However, little recent data is available on prevalence/incidence of this disease as intensive
eradication programmes were conducted to eliminate
M. meleagridis from turkey breeder
ocks (Chin,
2013). These programmes succeeded in reducing the prevalence of
M. meleagridis infections in
the major producing areas of the world. Studies performed in Germany and Belgium on several
turkey ocks showed that M. meleagridis infections could not be detected (Van Loock et al., 2005).
www.efsa.europa.eu/efsajournal
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More recently, M. meleagridis was detected by PCR in 3/624 (0.5%) meat-type turkeys randomly
selected in Turkey (Ongor et al., 2009).
Parameter 2

Case-morbidity rate (% clinically diseased animals out of infected ones)

M. gallisepticum
M. gallisepticum causes chronic respiratory disease in chickens and infectious sinusitis in turkeys
characterised by rales, coughing, nasal discharge, sinusitis and the development of severe airsacculitis
(Stipkovits and Kempf, 1996; Raviv and Ley, 2013). M. gallisepticum infections usually affect nearly all
chickens in a ock but severity and duration of disease are variable. It affects males and young birds
more severely than females and adult birds. The disease is also more severe in winter than in summer.
In broilers, M. gallisepticum infections lead to retarded growth with a reduction in weight gain up to
20 30% and to a 10 20% decrease in food conversion ef
ciency. Clinical signs and lesions are also
source of 10 20% of condemnations or downgrading of carcasses in slaughterhouses (Stipkovits and
Kempf, 1996).
In breeders and laying hens, M. gallisepticum infection is responsible for a 10 20% decrease in egg
production.
Escherichia coli and Infectious Bronchitis virus (IBV) infections lead to complicated diseases with
more severe clinical signs and lesions and a higher morbidity rate. Moreover, vaccination programmes
against infectious bursal disease (IBD), IBV, laryngotracheitis and infectious coryza signi
cantly
increase economic losses due to M. gallisepticum infection (Stipkovits and Kempf, 1996; Raviv and Ley,
2013).
Turkeys are more susceptible to M. gallisepticum infections than chickens, developing more severe
clinical signs such as marked swelling of infraorbital sinuses: partial to complete closure of the eyes
can affect 1 70% of birds in affected
ocks and can lead to weight losses when birds cannot see to
eat (Raviv and Ley, 2013). However, clinical signs may be highly variable within a
ock or between
ocks.
M. meleagridis
M. meleagridis causes late incubation mortality (from 25 to 28 days of incubation) in infected
turkey embryos (Carpenter et al., 1981), with a loss of hatchability of 5
6% of fertile eggs, but does
not affect egg production or fertility in adult birds (Chin, 2013).
Most of problems are seen in young birds: 10
25% of young turkeys under 15 16 weeks can show
M. meleagridis -associated air sacculitis; 5 10% may show
M. meleagridis -associated skeletal
abnormalities such as wry necks, twisting and shortening of the tarso-metatarsal bones (Wise et al.,
1973; Chin, 2013). Reduction of growth rate is not always observed in
M. meleagridis -infected ocks
compared to M. meleagridis -free ocks (Wise et al., 1973; Carpenter et al., 1982).
Mortality
Parameter 3

Case-fatality rate

M. gallisepticum
Experimental inoculation of M. gallisepticum in embryos usually results in embryo deaths within
5 7 days. Natural infection leads to a 5 10% increase in embryo mortality (Stipkovits and Kempf,
1996; Raviv and Ley, 2013). In broilers, the mortality may range from low in uncomplicated disease to
as much as 30% in severe outbreaks due to concurrent infections (
E. coli or viruses) and
environmental factors (ammoniac, low or high temperatures).
Mycoplasma , and especially M. gallisepticum infections are source of morbidity (sinusitis and
conjunctivitis) and mortality rates of 5 10% in game birds housed in high density (Nicholas, 2012).
According to several studies, M. gallisepticum was responsible for up to 60% of population decline in
house nches in the USA (Luttrell et al., 2001; Sydenstricker et al., 2006; Raviv and Ley, 2013).
M. meleagridis
Except embryo mortality, M. meleagridis infections do not lead to direct mortality, which is due
primarily to cannibalism of affected birds (Chin, 2013).

www.efsa.europa.eu/efsajournal
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3.1.1.3. Article 7(a)(iii) The zoonotic character of the disease
Presence
Parameter 1

Report of zoonotic human cases (anywhere)

M. gallisepticum
No reports of zoonotic human cases have been published.
M. gallisepticum infects a relatively
narrow range of exclusively avian host species and has no public health signi
cance.
M. meleagridis
No reports of zoonotic human cases have been published.
M. meleagridis infects a very narrow
range of exclusively avian host species as listed in Section
3.1.1.1 .
3.1.1.4. Article 7(a)(iv) The resistance to treatments, including antimicrobial resistance
Parameter 1

Resistant strain to any treatment even at laboratory level

M. gallisepticum
Because M. gallisepticum is a wall-less bacteria, it is assumed that most of the commonly employed
chemical disinfectants are effective against this
Mycoplasma species (Brunner and Laber, 1985; Raviv
and Ley, 2013).
M. gallisepticum , as other Mycoplasma species, is naturally resistant to penicillin and other
antibiotics acting on cell-wall synthesis. Several studies showed that most of
eld strains are
susceptible in vitro and in vivo to several antibiotics of the tetracycline, macrolide, pleuromutilin and
uoroquinolone families (for review see Brunner and Laber, 1985; Raviv and Ley, 2013). However,
recent studies showed that
M. gallisepticum can develop resistance and cross-resistance mechanisms
to several antimicrobials (within an antimicrobial family) (Raviv and Ley, 2013; Ammar et al., 2016).
However, no strain was found to be resistant to all treatments
in vivo or in vitro.
M. meleagridis
There are a very low number of publications on
M. meleagridis and resistance to treatments. It is
assumed that most chemical disinfectants would be effective on
Mycoplasma species as these bacteria
do not have a cell wall (Brunner and Laber, 1985).
As occurrence of M. meleagridis infections is very low, due to eradication programmes, no recent
studies were performed on minimum inhibitory concentration (MIC) determination. Most studies on
ef cacy of different antibiotics (gentamycin, tetracyclines, macrolides, spectinomycin,
uoroquinolones)
against M. meleagridis -induced clinical signs were carried out in vivo or in ovo before or at the
beginning of eradication programs between 1970 and 1982 (for review see Brunner and Laber, 1985;
Chin, 2013). A publication on antibiotic MIC determination against
M. meleagridis in 1989 showed that
the four strains tested were susceptible to enro
oxacin, tylosin and tiamulin (Jordan et al., 1989).
However, M. meleagridis strains resistant to tylosin have been reported in 1969 (Chin, 2013).
3.1.1.5. Article 7(a)(v) The persistence of the disease in an animal population or the
environment
Animal population
Parameter 1

Duration of infectious period in animals

M. gallisepticum
Transmission may be more likely during the acute phase of infection (usually 4
8 weeks after
infection) when a large quantity of Mycoplasma may be excreted by nasal discharge, breathing or
coughing. However, once a bird is infected by M. gallisepticum, it is considered chronically infected for
life and it is a source of infection for other birds. Thus, infected
ocks are often sources of new
infections (in the same farm or in neighbouring farms).
M. meleagridis
Several old studies showed that once established,
M. meleagridis reproductive tract infections in
turkey hens and males persist for long periods (Kumar and Pomeroy, 1969; Rhoades, 1969, 1971;
Chin, 2013), with variation during the laying period (Kumar and Pomeroy, 1969; Rott et al., 1989).
www.efsa.europa.eu/efsajournal
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These genital infections are the main way of transmission: once contaminated, a turkey (male or
female) remains a source of contamination (infected eggs and poults for the hens, contaminated
semen for the males). Tracheal infections are observed only in the
rst 14 weeks of age (Stipkovits
and Kempf, 1996; Chin, 2013).
Parameter 2

Presence and duration of latent infection period

M. gallisepticum
M. gallisepticum incubation period varies from 6 to 21 days, but development of clinical signs can
be highly variable depending on strain virulence, concomitant infections (other bacteria or viruses) and
other stresses (Raviv and Ley, 2013).
M. meleagridis
Isolation of M. meleagridis and development of air-sac lesions are observed after an incubation period
of 1 2 weeks after infection in poults (Rhoades, 1971).
M. meleagridis can be isolated from respiratory
and reproductive tracts of experimentally infected adult turkeys from 2 weeks after exposure.
Parameter 3

Presence and duration of the pathogen in healthy carriers

M. gallisepticum
In general, Mycoplasma infections, once established, are known to persist for all of the
ock s life:
persistence of M. gallisepticum in infected chickens and turkey has been described (Stipkovits and
Kempf, 1996; Reinhardt et al., 2005; Raviv and Ley, 2013). Chickens and turkeys often develop clinical
signs near the onset of egg production, or after a vaccination (or another operation on animals),
suggesting a low level of subclinical infection without antibody response (healthy carrier state) that
becomes clinical in response to a stress. At later stages of infection, the number of
M. gallisepticum
organisms in chronically infected birds, such as commercial layers or backyard poultry, may be so low
that M. gallisepticum may not be detected by usual sampling and culture methods (Raviv and Ley,
2013). However these birds still remain a possible source of infection since additional stresses (bad
environmental conditions, vaccinations, etc.) or infection with other microorganisms can increase
excretion of M. gallisepticum in these birds (Stipkovits and Kempf, 1996).
M. meleagridis
In general, Mycoplasma infections, once established, are known to persist for all the
ock s life. As
described in Section 3.1.1.5 Parameter 1, persistence of M. meleagridis in the genitalia of adult turkeys
has been reported for several weeks without clinical signs and lesions (Kumar and Pomeroy, 1969;
Rhoades, 1969, 1971; Chin, 2013). Cloacal infection detected in the male at the time of hatch can
persist through sexual maturity. Infection may occur without clinical signs and lesions in adult birds.
Moreover, adult males can be serologically negative carriers of
M. meleagridis (Rhoades, 1971).
Environment
Parameter 4
Length of survival (dpi) of the agent and/or detection of DNA in selected matrices (soil,
water, air) from the environment (scenarios: high and low T)
M. gallisepticum
Several studies were performed on
M. gallisepticum survival in the environment (for review see
(Stipkovits and Kempf, 1996; Raviv and Ley, 2013)). The survival time of
M. gallisepticum outside of a
host varies from 1 to 14 days and depends upon environmental conditions (mainly substrate (faeces,
feathers, dust, clothes and human hair, etc.) on which
M. gallisepticum cells are found, but also
temperature, humidity and pH). The longest survival time was found in egg material: up to 3 weeks in
allantoic uid, and up to 18 weeks in egg yolk. PCR is more sensitive than culture for assessing
dissemination of M. gallisepticum in poultry environment, but it detects viable and non-viable bacteria
(Marois et al., 2002a).
M. meleagridis
Very few studies were performed on M. meleagridis survival in the environment as the major way
of transmission is the vertical one. M. meleagridis was recovered from an arti cially created aerosol in
gradually decreasing amounts during a 6-h period (Beard and Anderson, 1967).
M. meleagridis is able
to survive in turkey semen during cryopreservation and subsequent thawing (Ferrier et al., 1982).
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