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ABSTRACT The clinical relevance of avian metapneu-
movirus (aMPV) is growing in the poultry sector, espe-
cially in broiler farming, where no vaccination is
administered in Italy. Given the naïve status of the birds,
a serological survey was conducted in a densely populated
area of Northern Italy, to evaluate aMPV circulation.
Seven farms were selected and sampled in summer/fall,
then sampling was repeated in the following season (win-
ter/spring) to assess a possible seasonal effect. In each
farm, fifteen birds were blood sampled towards the end of
the cycle and sera were analyzed with an ELISA test.
Clinical signs were reported in 5 out of 7 farms, although
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all farms were positive at both sampling points, except
for one, which was negative at the first sampling. The
seroprevalence within farm ranged from 26.6% to 100%,
and antibody titres appear to increase with age. No sea-
sonality effect was evidenced, whereas a farm effect was
more distinct. aMPV circulation appears wide in North-
ern Italian farms, with different clinical outcomes that
could be modulated by intrinsic characteristics of the
farms. In absence of vaccination, serological monitoring
can be a useful tool for viral entrance monitoring,
although sampling timing should be evaluated in order to
spot seroconversion after late infections.
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INTRODUCTION

Avian metapneumovirus (aMPV) is a respiratory
pathogen affecting poultry, primarily turkeys and chick-
ens. It belongs to the family Paramyxoviridae, subfamily
Pneumovirinae, genus Metapneumovirus, and it has
been renamed Metapneumovirus avis by the latest the
International Committee on Taxonomy of Viruses
(ICTV).

aMPV infection causes mainly respiratory signs; when
it affects turkeys, the disease is called turkey rhinotra-
cheitis (TRT), whereas in chickens, the involvement of
aMPV and other pathogens in the upper respiratory
tract can cause a clinical form known as swollen head
syndrome (SHS) (Suarez et al., 2020). aMPV can also
contribute to reproductive disorders and predispose to
secondary infections, supporting the worth of vaccina-
tion in turkeys (Kaboudi and Lachheb, 2021) and in
long-life chickens such as layers and breeders (Cook
et al., 2000), where killed vaccines are usually applied
after live vaccine priming. On the other hand, live vacci-
nation is mainly adopted in growing turkeys and admin-
istered via spray, drinking water or ocular drop
(Kaboudi and Lachheb, 2021). Despite not preventing
the infection, vaccination can effectively contain symp-
toms and losses and reduce viral circulation.
However, vaccination against aMPV presents some

drawbacks related to sporadic vaccine reactions, vaccine
strain circulation and reversion to virulence (Catelli et al.,
2006). Suboptimal live vaccination procedures and cover-
age might generate incomplete protection and vaccine
strain passages within the flock; consequent adverse reac-
tions and disease episodes might follow vaccination, with
vaccine strain persistence in the field (Catelli et al., 2006).
Over the years, different genetic subtypes of the virus

have been recognized and classified as subtypes A to D,
based on genetic and antigenic variations (Suarez et al.,
2020). aMPV subtypes exhibit distinct geographical dis-
tribution and host tropism (Kaboudi and Lachheb,

http://orcid.org/0000-0002-0340-8920
http://orcid.org/0000-0002-2269-7879
http://orcid.org/0000-0003-2991-217X
http://orcid.org/0009-0008-3027-4236
http://orcid.org/0009-0001-1923-3651
http://orcid.org/0009-0001-1923-3651
http://orcid.org/0009-0001-1923-3651
http://orcid.org/0009-0001-1923-3651
https://doi.org/10.1016/j.psj.2024.104182
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:matteo.legnardi@unipd.it


2 RESEARCH NOTE
2021), influencing the epidemiological picture and diag-
nostic surveys.

In Europe, aMPV subtype A detections have
decreased in recent years, in favor of a wider circulation
of subtype B (Franzo et al., 2020), both in turkeys and
chickens. Two additional subtypes have been identified
in gulls and parakeets in North America, where, even
more importantly, A and B subtypes have also been
recently detected (Luqman et al., 2024) (personal com-
munication and published sequences for subtype A): in
fact, the spreading infection had a great impact on the
naïve turkey and chicken populations and the absence of
dedicated tests initially complicated the diagnosis. Pre-
viously, subtype C was the only subtype present in the
US and the North American lineage of subtype C circu-
lated in the turkey domestic population and in wild birds
(Luqman et al., 2024).

Based on these epidemiological evidences, a subtype
shift or the entrance of a new subtype in the domestic
population could be hardly diagnosed without a steady
monitoring of the susceptible populations and appropri-
ate diagnostic tests, as it happened in the US for A and
B subtypes. Similarly, subtype C circulation in Europe
could be underestimated as most of the diagnostic tools
rely on methods detecting only A and B subtypes. On
the other hand, aMPV is problematic also in terms of
detection timing, since its direct identification can be
performed only within a short timeframe from the begin-
ning of the symptoms (Suarez et al., 2020), possibly
leading to an underestimation of its contribution due to
delayed sampling.

Broilers are particularly exposed to aMPV, especially
in contexts such as Northern Italy, where subtype B is
prevalent and all productive types of chickens and tur-
keys are closely reared in a high densely populated area
(Tucciarone et al., 2018; Franzo et al., 2020). Moreover,
aMPV vaccination is not commonly administered to
broilers (Tucciarone et al., 2018) and is usually reserved
to long life birds for preventing reproductive diseases
and production drops (Cook et al., 2000).

Given the particular context of a naïve Northern Ital-
ian broiler population, this study aimed at evaluating
the circulation of aMPV in broiler farms in Italy in dif-
ferent seasons through a serological monitoring.
MATERIALS AND METHODS

Broiler farms were selected in densely populated areas
in Northern Italy. Sampling was planned for animals
older than 40 d of age (doa), towards the end of the pro-
duction cycle in summer/fall 2022 for diagnostic pur-
poses, then the same farms were sampled again in
winter/spring 2023. Blood samples were collected from
15 birds per broiler flock, estimating a 35% seropreva-
lence with a population size of 10000 individuals per
flock, assuming test specificity and sensitivity of 95%
(https://epitools.ausvet.com.au/freecalctwo) to deter-
mine the presence/absence of viral circulation within
the flock. Samples were centrifuged, serum was
separated and stored at �20°C. Serum samples were
transferred to the Laboratory of Infectious Diseases of
Animal Medicine Production and Health (MAPS)
Department (Legnaro, Italy) and were analyzed in 2 sep-
arate batches (summer/fall and winter/spring) using the
ELISA Avian Rhinotracheitis Antibody test kit (Bio-
Chek BV, The Netherlands), detecting total anti-aMPV
antibodies for both A and B subtypes. Sample to posi-
tive (S/P) ratio was calculated with the following for-
mula: S/P ratio = (sample mean optical density
[OD] � mean negative control OD)/(mean positive con-
trol OD � mean negative control OD); then antibody
titre was calculated as antilog of Log10 titre = 1 * Log10
(S/P) + 3.62, as recommended by the kit manual. Sam-
ples were considered positive with a titer equal to or
higher than 1656. Results were organized in a Microsoft
Excel� database including farm identification, shed
number, bird age at sampling, collection date and the
presence or absence of respiratory clinical signs along
the cycle. The presence of farm or season effects on anti-
body titers was investigated by performing the Scheirer-
Ray-Hare nonparametric test within the R environment
(R Core Team, 2022), using the rcompanion package
(Mangiafico and Mangiafico, 2017) and setting the sig-
nificance level to P < 0.05. Posthoc Dunn’s test with
Bonferroni correction was then employed to investigate
significant differences.
RESULTS AND DISCUSSION

Seven broiler farms were sampled firstly in the period
from August to October 2022, then again in February-
May 2023, and a total of 210 serum samples were col-
lected. The mean age of the birds was 46.4 d (min = 41,
max = 61, median = 45.5): at the summer/fall sampling,
the mean age was 44 d (min = 41, max=49,
median=43), whereas in winter/spring the mean age
was 48.9 d (min = 44; max = 61; median = 47). All
farms were positive at both sampling points, except for
farm D, whose birds were negative at the first sampling
and did not display clinical signs (Table 1, Figure 1A).
Instead, respiratory clinical signs, including coughing,
conjunctivitis, swollen sinuses and periorbital area were
reported in 5 out of 7 farms (71.4%) and 9 out of 14
flocks (64.3%), even though birds seroconverted also in
flocks where no signs were reported (farms A and E).
Mortality was in line with expected rates at the end of
the cycles in all farms (Table 1).
In 2 farms (A, B), summer/fall prevalence was higher

than winter/spring prevalence, conversely in 3 farms (C,
D, E) more birds were positive at the second sampling.
Two farms (F, G) showed 100% seroprevalence at both
sampling points. Antibody titers are reported in Table 1.
Overall, titres slightly increased with age (Figure 1B),
suggesting a more suitable time window for sampling
towards the end of the cycle. A likely aMPV entrance
around 30 to 35 doa, had been previously suggested
(Tucciarone et al., 2018), and was supported by the high
seroprevalence in birds sampled after 44 doa. However,
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some exceptions were identified; in 2 farms (A, B), a low
percentage of positive birds was identified at 44 (farm
B) and even at 41 doa (farm A), possibly indicating a
later entrance of the virus and the ongoing seroconver-
sion within the flock. Similarly, the negative flock (Farm
D) was sampled around 41 doa and the infection onset
could have been missed, even though the absence of clin-
ical signs might corroborate the lack of aMPV circula-
tion. In fact, sampling time and delay for seroconversion
have been discussed in other situations as constraints for
aMPV diagnosis by serological means, since antibodies
are generally produced 10-14 d after infection (Rautens-
chlein et al., 2011), and the short broiler lifespan might
set an early cut-off for serum sampling. On the other
hand, the immune response against aMPV infection is
also generally featured by a strong cell mediated compo-
nent (Rautenschlein et al., 2011), that can intervene pre-
cociously and might compensate a weak seroconversion,
masking a wider infection rate within the flock.
The percentage of seropositive birds within farm

ranged from 26.6% to 100%; the coefficient of variation
(CV%) was calculated on positive results and ranged
from 0.11 to 0.85, whereas cumulative CV ranged from
0.32 to 0.99. Based on statistical analyses, seasonality
was not found to play a significant role in determining
antibody titers (P = 0.108), whereas the farm effect
(P < 0.001) and the interaction between the 2 factors
(P < 0.001) proved significant. According to posthoc
tests, the titers measured in summer/fall and winter/
spring differed significantly in farms A, B, D, and E (all
with P < 0.002), but not in farms C (P = 0.07),
F (P = 0.37) and G (P = 0.09). In addition to a clear
farm effect, the titers measured in subsequent flocks of
the same farm tended to also be significantly different.
However, since the observed within-farm changes were
not univocal, with some farms scoring higher and other
lower in winter/spring compared to summer/fall, this
finding can hardly be attributed to season alone and was
likely determined by other factors, such as an inherent
between-flock variability and the unaccounted time
from the start of infection. Comparably, seroconversion
was observed in both symptomatic and asymptomatic
flocks, suggesting that other conditions (i.e., manage-
ment, stress, concomitant infections. . .) might have con-
tributed to determining the final infection outcome.
Due to their multifactorial nature, respiratory prob-

lems are among the most common issues faced in inten-
sive farming settings. The contribution of aMPV to the
respiratory complex appears to increase, and the wide
seropositivity of the investigated unvaccinated broiler
flocks supports the perceived uprise of the virus in a rela-
tively small geographic area (Northern Italy), where
farms rearing various species and productive types of
poultry are abundant and very close.
aMPV has generally been considered a minor problem

for chicken farming compared with other pathogens;
however, other than its primary pathogenetic role, its
wide presence might predispose to the entrance of sec-
ondary pathogens, whose action might be enhanced and
result in severe losses. In these circumstances, the



Figure 1. (A) Antibody titre distribution on the 2 sampling points for each farm. Samples below the dotted line (kit cut-off: 1,656) are negative;
(B) Antibody titre distribution according to age at sampling, different farms are color-coded, samples collected in summer/fall are represented by
circles, samples collected in winter/spring are represented by triangles.
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Northern Italian productive context features an extreme
density of turkey, broiler, layer, and breeder farms, set-
ting the premises for an intense pathogen exchange,
increasing the risks. Whereas aMPV-related issues are
addressed in turkey and long-life bird farming by vacci-
nation, broiler farming is more exposed to infection,
since the cost-benefit ratio of vaccination has been con-
sidered unfavorable and other issues, such as timing and
interactions with other vaccines, may play a role. How-
ever, the epidemiological scenario is constantly chang-
ing, and ongoing monitoring must be arranged and
maintained in order to interpret new clinical episodes,
update diagnostic tools and possibly re-evaluate control
strategies.
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