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Avian Influenza 
5 

Variability in virus-host interaction at the mucosal surface of the 
chicken reproductive tract depends on virus and host genotype 
characteristics 

Bassel A. Abukhadra1, Frederik Bexter1, Sana I. Mohamed1, Lonneke Vervelde2, Kate Sutton3, 
Sjaak de Wit2, Silke Rautenschlein1 

1Clinic for Poultry, Hannover, Germany. 2Royal GD, Deventer, Netherlands. 3The Roslin 
Insitute, Edinburgh, United Kingdom 

Abstract 

Differences in low pathogenic avian influenza virus (LPAIV) pathogenesis may be associated 
with virus characteristics, which subsequently impact host responses.  LPAIV-infections were 
shown to induce drops in egg production of different magnitudes, suggesting a differential 
virus-host interaction at the virus replication site. To elucidate these differences further, 
oviduct organ cultures (OOC) were prepared from chickens of two genotypes (OOC-A and 
OOC-B), and infected with the LPAIV strains: H3N1 (A/chicken/Belgium/460/2019), H6N1 
(A/chicken/Netherlands/917/2010), and H9N2 (A/chicken/Saudi Arabia/2525/2000). To 
determine the chicken genotype and virus strain impact on pathogenesis, we compared 
microscopical lesions, viral mRNA load and innate immune responses by qRT-PCR or qPCR 
array (only for H3N1 and H9N2). Viral loads varied between strains and genotypes and were 
the lowest in H9N2-inoculated OOC-A (P < 0.05), which was associated with faster induction 
of mRNA expression levels of innate-immune genes at 24 hpi. OOC-B were less susceptible 
to H6N1 infection with lower viral loads compared to OOC-A, this coincided with lower IFN-
λ expression levels in virus-infected tissue at 24 and 48 hpi (P < 0.05). H3N1 triggered a 
stronger immune response at 48 hpi compared to H9N2 with an 8 and 256-fold increase in 
IFN λ and CCL4 expression, respectively. Additional investigation of other host-associated 
factors contributing to influenza virus infection and control such as importin a 3 and 8 also 
showed a differential expression pattern between strains, therefore, our OOC model 
allowed to detect variations in host responses in a virus strain and host-genotype dependent 
manner. 
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49 

Bridging the Gap: Utilizing a Genetically Engineered LPAIV Backbone to 
Uncover the Multi-Organ Dynamics of H5N1 Clade 2.3.4.4b 

Dikshya Regmi1, Claire Gay1, Ignacio Scanarotti1, Teresa Mejias1, David Schofield1, Anice 
Lowen2, Silvia Carnaccini3, Laura-Isobel McCall4, Daniel R. Perez1 

1University of Georgia, Athens, USA. 2Emory University, Atlanta, USA. 3Iowa State University, 
Ames, USA. 4San Diego State University, San Diego, USA 

Abstract 

The extreme virulence of highly pathogenic avian influenza viruses (HPAIV) presents a 
significant experimental paradox: the rapid onset of mortality in poultry often truncates the 
infection window, obscuring the nuanced processes of viral dissemination and tissue-level 
dynamics. To resolve this, we developed a low pathogenic (LPAIV) surrogate using reverse 
genetics, derived from a contemporary clade 2.3.4.4b HPAIV strain (A/blue-winged 
teal/Texas/UGAI22-3189/2022). By modifying the hemagglutinin cleavage site to a 
monobasic motif, we attenuated the lethal phenotype while preserving the critical genetic 
architecture of the circulating HPAIV. 

This H5N1 LPAIV model allowed for a high-resolution, longitudinal investigation of viral 
behavior in both natural reservoirs (ducks) and accidental hosts (chickens). Following 
inoculation 104/106 TCID50 per bird, we tracked replication, tropism, and pathology across 
multiple organ systems. Our findings revealed that ducks maintained higher viral shedding 
and more consistent serological responses, typical of waterfowl adaptation. Conversely, 
chickens exhibited significant viral RNA persistence in the nasal turbinates and unexpected 
neurotropism, with infectious virus recovered from brain tissue at later time points—a 
discovery facilitated only by the extended survival window of the LPAIV model. 

While ducks displayed minimal histopathological damage despite systemic spread, the 
sustained replication in chickens underscores distinct patterns of persistence that are often 
"missed" in rapid-death HPAIV studies. This study demonstrates that engineering LPAIV 
versions of high-threat strains is a vital tool for influenza risk assessment, providing the 
temporal clarity needed to map the full trajectory of viral evolution and host immune 
evasion. 
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Vaccination against H5N1 in South American commercial poultry: 
vaccine types, administration routes, and tests for monitoring the 
immune response 

Silvana Gagliuffi, Eliana Icochea 

Universidad Nacional Mayor de San Marcos, Lima, Peru 

Abstract 

This study presents a bibliographic review on vaccination strategies against Highly 
Pathogenic Avian Influenza (HPAI) subtype H5N1,a major challenge for poultry production 
and global public health. Since late 2022, clade 2.3.4.4b has been detected in South America, 
causing high mortality in wild and commercial birds, along with isolated cases in marine 
mammals and humans. These outbreaks have revealed the limitations of relying solely on 
biosecurity and mass culling, reinforcing the need for vaccination programs as 
complementary and sustainable control tools. Globally, authorized vaccines are mainly 
inactivated types (95.5%), applied in chickens, layers, turkeys, ducks, and geese. They induce 
strong humoral immunity but require periodic boosters. Vector vaccines, such as 
recombinant turkey herpesvirus (rHVT), represent 4.5% and are notable for eliciting both 
cellular and humoral responses while avoiding interference with maternal antibodies.In 
South America, both approaches are used together, while new platforms (RNA, DNA, 
recombinant proteins) are emerging under the DIVA strategy (Differentiating Infected from 
Vaccinated Animals),which allows distinction between vaccinated and infected birds and 
strengthens epidemiological surveillance. Administration routes include hatchery protocols 
(in ovo and subcutaneous at hatch) and farm-level applications (subcutaneous and 
intramuscular). In ovo delivery ensures early, homogeneous immunity, while subcutaneous 
injection at farm level is most common in breeders and laying hens. Proper application is 
essential to maximize efficacy and reduce immunological failure. Serological monitoring 
validates vaccine response through Hemagglutination/inhibition, indirect ELISA . Viral 
isolation, though slower, remains the diagnostic gold standard. 
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80 

Characterization of H9N2 influenza A viruses that differ in the amino 
acid composition of their antigenic domain 

Teresa de los Angeles Mejias Serrano1, Dikshya Regmi1, Claire Gay1, Tavis K Anderson2, 
Daniel Perez1 

1University of Georgia, Athens, USA. 2National Animal Disease Center, Agricultural Research 
Service, USDA, Ames, USA 

Abstract 

Vaccination is widely used to control H9N2 influenza viruses, which are enzootic in poultry 
across Asia, the Middle East, and parts of Africa. However, vaccine efficacy is frequently 
reduced by antigenic drift driven by amino acid substitutions in the hemagglutinin (HA) 
gene. A limited understanding of the antigenic determinants of H9 HA underscores the need 
to identify the molecular features underlying antigenic mismatch. To address this, we 
generated 20 consensus HA1 sequences, organized into two panels of 10 sequences each, to 
capture global and antigenic diversity among H9 strains. The first panel, named the historical 
panel, comprised sequences from 1966-2016, whereas the second, the contemporary panel, 
encompassed sequences from 2016-2022. Each consensus HA1 was used to generate 
chimeric H9N2 viruses on an isogenic backbone. Antigenic characterization of the historical 
panel using sera from Japanese quail (Coturnix c. japonica) identified key HA1 residues 
associated with antigenic transitions. We expanded this analysis using both panels and anti-
H9 sera from chickens and quails following homologous prime-boost vaccination. Antigenic 
maps derived from cross–hemagglutination inhibition data in chicken sera revealed four 
distinct antigenic profiles across both panels. While antigenic clustering generally 
corresponded to phylogenetic relationships, mismatches between phylogenetic and 
antigenic analyses were observed for some antigens. Moreover, some historical consensus 
antigens clustered with contemporary antigens. These findings suggest a non-strict 
correlation between antigenic phenotype and genotype and persistence of shared antigenic 
epitopes between older and newer H9 HA genes. Ongoing studies using quail sera aim to 
further define species-specific differences in H9N2 antigenic recognition. 
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Do animal models overestimate the pathogenesis of recent H5N1 clade 
2.3.4.4b? 

L. Claire Gay, Flavio Cargnin Faccin, C. Joaquin Caceres, Dikshya Regmi, Ignacio Scanarotti, 
Teresa Mejias, Alison Mark, Daniel R. Perez 

University of Georgia, Athens, USA 

Abstract 

To understand differences in disease severity between ferrets and humans exposured to 
H5N1 viruses, we investigated the infectivity of H5N1 strains from the clade 2.3.4.4b in an in 
vitro model of the human respiratory system. We utilized an air-liquid interface (ALI) model 
with fully differentiated immortalized BCi-NS1.1 human airway epithelial (HAE) cells. To 
examine airborne transmission, we employed an aerosol system to assess the aerosol 
infectivity of influenza in vivo and in vitro. Our ferret studies showed that A/Texas/37/2024 
(H5N1) (A/Texas) caused systemic infection and mortality via liquid or aerosol inoculation, 
consistent with previous studies. Liquid inoculation of HAE cells resulted in infection at both 
multiplicities of infection (MOI) of 0.1 and 1. At 72 h post-inoculation, aerosol inoculation 
showed a reduced infection rate. For A/Texas, at MOI of 1, all aerosol-exposed HAE wells 
were positive at 72 h, but at MOI of 0.1, only 33% were positive. For A/British Columbia/PHL-
2032/2024 (H5N1) (A/BC), at MOI of 0.1, no wells were positive by aerosol while 50% were 
positive by liquid inoculation by 72 h. The control virus A/California/04/2009 (H1N1) (Ca04) 
efficiently infected both HAE/ALI and MDCK cells under all tested conditions. A/Texas and 
A/BC infected MDCK cells via liquid and aerosol routes. These in vitro findings suggest that 
HAE cells exhibit decreased susceptibility to H5N1 HPAIV strains, particularly via aerosol at a 
lower dose. This reduced susceptibility may contribute to the milder, conjunctivitis-focused 
infections observed in humans compared with the severe disease in ferrets. 
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Global Progress Towards Acceptance of Vaccination as a Prevention 
and Control Tool Against H5 High Pathogenicity Avian Influenza 

David Swayne 

Birdflu Veterinarian LLC, Watkinsville, USA 

Abstract 

The expanded use of vaccination for the prevention and control of high pathogenicity avian 
influenza (HPAI) was strongly emphasized in 2025. The release of the Global Strategy for the 
Prevention and Control of High Pathogenicity Avian Influenza (2024–2033) by the Food and 
Agriculture Organization of the United Nations (FAO) and the World Organisation for Animal 
Health (WOAH) established a global framework and collective blueprint for action. This 
emphasis was further reinforced by the FAO meeting Tackling HPAI Together, held 9–11 
September 2025 in Brazil, which highlighted vaccination as a critical component of effective 
HPAI prevention and control. 

Substantial progress toward broader acceptance of vaccination as an HPAI control tool was 
achieved in 2025. Key developments included the release of USDA Grand Challenge funding 
supporting new HPAI vaccine projects; approval of HPAI vaccination in the Philippines and 
South Africa, with vaccination plans under development and implementation; and the 
release of a targeted vaccination framework for laying hens in the United States by United 
Egg Producers (UEP), subsequently endorsed and expanded to turkeys by the National 
Turkey Federation. Additional advances included development of emergency vaccination 
plans for ducks and geese in Hungary; ongoing work in Italy on vaccination strategies for 
layers and turkeys; release of a proposed turkey vaccination plan in the United Kingdom; 
completion of a laying hen vaccination field trial in the Netherlands; and completion of three 
years of duck vaccination in France, demonstrating reduced infection in vaccinated 
populations. 
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Protective efficacy of different vaccination strategies against highly 
pathogenic avian influenza H5N1 clade 2.3.4.4b in fattening female 
turkeys 

JOSE LUIS LOSADA TORRES1, Andrea Delvecchio2 

1Boehringer Ingelheim, Ingelheim-Am-Rhein, Germany. 2Boehringer Ingelheim, Lyon, France 

Abstract 

Highly pathogenic avian influenza (HPAI) H5N1 clade 2.3.4.4b continues to cause major 
outbreaks in Europe, with turkeys being particularly susceptible. This study evaluated the 
protective efficacy of different vaccination strategies to identify approaches capable of 
providing long‑lasting protection. A total of 145 day‑old turkeys were assigned to three 
groups: unvaccinated controls; birds receiving a recombinant herpesvirus of turkey 
(HVT)‑vectored H5 vaccine (rHVT+IBD+H5) at day‑old; and birds primed with rHVT+IBD+H5 
at day‑old and boosted at 36 days of age with a baculovirus‑expressed H5 subunit vaccine. 
Birds were challenged at 50 or 100 days of age under biosafety level 3 (BSL‑3) conditions 
with H5N1 A/turkey/Italy/21VIR9520 3/2021. H5 immune responses—hemagglutination 
inhibition (HI) and enzyme‑linked immunosorbent assay (ELISA) — as well as clinical signs, 
mortality, and tracheal and cloacal viral shedding were assessed post‑challenge. 

At 50 days of age, both vaccinated groups were fully protected. Booster vaccination 
enhanced virological protection, resulting in the lowest shedding levels. At 100 days of age, 
rHVT+IBD+H5 alone provided complete clinical protection with minimal or no shedding. All 
control groups showed 100% mortality. Differentiation of infected from vaccinated animals 
(DIVA) using NP and N1 ELISAs distinguished infected from non‑infected birds, and H5 ELISA 
results correlated well with HI titers. 

Overall, a single vaccination with rHVT+IBD+H5 provided excellent protection in turkeys 
when challenged up to 100 days of age. The prime‑boost vaccination approach improved 
shedding reduction, especially at 50 days. These findings support tailored vaccination 
programs for turkey production. 

 
 

 
 

 



11 

172 

Protection Against HPAI-H5N1 Early Challenge in Commercial Broilers 
with Maternal Immunity: Prime-Boost vs. Single Vaccination regimen 

Wael Elfeil1, Mohamed Zain2, Samier Nassef3, Ahmed Sedeek4, Dalia Omar3, Nermin Monir3, 
Lamiaa Omar3 

1Suez Canal University, Ismailia, Egypt. 2RLQP, AHRI, Giza, Egypt. 3Central Laboratory for 
Evaluation of Veterinary Biologics (CLEVB), Cairo, Egypt. 4Middle East for Vaccines, Cairo, 
Egypt 

Abstract 

This study involves a field investigation to evaluate various vaccination schedules using the 
H5 inactivated vaccine against the HPAI-H5N1 clade 2.3.4.4 virus, focusing on an early 
challenge in commercial broilers that possessed maternal immunity.  Commercial broilers 
received three different vaccination schedules and were raised under real farm conditions. 
Twenty chickens from each flock were transported to the BSL-3 isolator just before the 
challenge. The vaccination regimens are as follows: a two-dose (prime-boost) regimen at 
days 1 and 9 for group 1 (G1); a single dose on day 1 for group 2 (G2); and a single dose on 
the 8th day for group 3 (G3). The antibody titers against AI-H5 were checked weekly. On day 
28, both the vaccinated and unvaccinated control groups were challenged with the HPAI 
H5N1 virus clade 2.3.4.4b. The survival rate, virus shedding rates, and clinical pathology 
were tracked for 10 days after the challenge. At three weeks after vaccination (WPV), 
antibody titers in the prime-boost regimen were considerably higher than those in the 
single-dose groups. G2 and G3 had very low survival rates (60% and 80%, respectively) and a 
very high shedding rate after the early virus challenge (3-WPV). G1, on the other hand, had a 
100% survival rate and very little viral shedding. The prime-boost vaccination offered 
stronger protection against the HPAI H5N8 virus in the early challenge. These results show 
how important effective vaccination programs are for reducing the risks posed by HPAI 
viruses in the intensive commercial chicken farming industry. 
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Avian Metapneumovirus 
21 

"Chasing Clarity: aMPV Experiences in Layers" 

Gunnar Dunnam 

Cal-Maine Foods, Inc., Ridgeland, USA 

Abstract 

Avian metapneumovirus (AMPV) continues to present diagnostic and management 
challenges in commercial layer operations due to variable clinical expression, inconsistent 
detection, and limited field-level prevalence data. This presentation summarizes multi-state, 
multi-premises surveillance and field experience with AMPV across approximately 350 
commercial layer flocks. Sampling strategies were designed to capture a broad cross-section 
of production systems, ages, and geographic regions, allowing assessment of AMPV status at 
both flock and regional levels. Field observations and case experiences are used to 
contextualize surveillance findings, highlighting common patterns of presentation, 
challenges in sampling timing, and practical considerations for interpretation of results. 
Emphasis is placed on lessons learned from large-scale surveillance rather than individual 
case diagnosis. This work provides a practical overview of AMPV status in commercial layers 
at scale and offers insight into how surveillance data can inform expectations, diagnostic 
strategies, and management decisions in modern egg production systems. 
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Avian Metapneumovirus (aMPV) in the United States: Awareness, 
Biology, and Control—Lessons Learned, 2023–2026. 

Steven Clark 

Huvepharma, Inc, Peachtree City, USA 

Abstract 

Avian metapneumovirus (aMPV) subtypes A and B emerged as clinically and economically 
significant respiratory pathogens of U.S. poultry in 2023, marking the first confirmed 
detection of these subtypes in the United States. Beginning in late 2023, widespread 
respiratory disease was recognized in breeder and commercial turkey flocks in North 
Carolina, prompting intensified field investigations, expanded diagnostic testing, and 
unprecedented collaboration among poultry veterinarians, researchers, regulatory agencies, 
and industry partners. Concurrently, similar disease presentations were identified in turkey 
flocks in California. These collaborative efforts confirmed the presence and rapid geographic 
spread of aMPV subtypes A and B across the United States, affecting turkeys, broilers, and 
laying chickens. 

 
 

This presentation provides a national overview of the current aMPV situation in the United 
States, integrating field observations, diagnostic submissions, and information shared 
through a national and international ad hoc working group comprising more than 200 
poultry health professionals. Clinical signalment and disease presentation are characterized, 
including age susceptibility, morbidity patterns, and the frequent presence of co-infections 
that complicate diagnosis. Key epidemiologic lessons related to geographic distribution, 
transmission dynamics, and early detection are highlighted. 

 
 

Diagnostic approaches emphasize rapid development of in-house PCR assays, testing 
strategies, appropriate sample selection, and result interpretation under field conditions. 
Vaccination experiences—including emergency deployment of live vaccines, evaluation of 
vaccine “take,” and interpretation of serologic responses—are reviewed. Collectively, 
lessons learned provide actionable guidance for veterinarians and producers as the U.S. 
poultry industry adapts to this newly emerging disease involving aMPV subtypes A and B. 
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aMPV (Type A) in Broiler Breeders and Broilers: Our Experience, 
Unexpected Findings, and Key Learnings from Diagnostic Surveillance 
and Vaccination 

Robinette Gilbert 

Wayne Sanderson Farms, Tyler, USA 

Abstract 

Avian metapneumovirus (aMPV) subtype A was confirmed in Texas broiler breeders in 
February 2024. Despite aggressive biosecurity measures, the virus spread rapidly within and 
between complexes, affecting both broiler breeders and broiler flocks. In the absence of 
commercially available vaccines or other effective intervention strategies at the time, aMPV 
quickly emerged as one of the most clinically and economically significant respiratory 
pathogens impacting Texas poultry operations. 

This presentation provides an overview of findings from two years of field observations and 
applied trials conducted to better characterize disease severity, seasonal patterns, and 
susceptibility among different bird classes. Additionally, outcomes related to supportive care 
approaches and the evaluation of various vaccination strategies are discussed. 
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Establishing a challenge model for Avian Metapneumovirus subtype A 
in Turkeys 

Eman Gadu1,2, Jianqiang Zhang1, Maria Chaves1, Mostafa Shelkamy1, Sara Abd El-Mawgod1, 
Joaquin Caceres3, Silvia Carnaccini1, Mohamed El-Gazzar1, Yuko Sato1 

1Iowa State University, Department of Veterinary Diagnostic and Production Animal 
Medicine, Ames, USA. 2Faculty of Veterinary Medicine, Mansoura University, Mansoura, 
Egypt. 3Iowa State University, Ames, USA 

Abstract 

Avian metapneumovirus (aMPV) is a respiratory pathogen of turkeys and chickens. The 
recent emergence of aMPV subtypes A and B in the US underscores the need for vaccines 
and standardized challenge models to evaluate their efficacy. A challenge model was 
recently established for subtype B. In this study, we aim to establish a reproducible 
challenge model using the U.S. aMPV-A isolate. Thirty-one-day-old turkey poults were 
randomly assigned to four groups (G1–G4) and acclimated for two weeks. At 14 days of age, 
birds in G1, G2, and G3 were inoculated via the oculo-nasal route with aMPV-A 
(USA/IA55601-6/2024) at doses of 10⁵, 10⁴, and 10³ TCID₅₀ per bird, respectively, while G4 
was sham inoculated with phosphate-buffered saline. Birds were monitored daily for clinical 
signs using a standardized scoring system. Oropharyngeal swabs were collected daily for 
seven days post-challenge (DPC) and tested for viral shedding by RT-qPCR. All birds were 
then euthanized on 7 DPC for gross lesion evaluation and additional samples collection. Viral 
shedding was detected in all challenged groups, peaking between 2nd and 5th DPC. However, 
clinical signs were only observed in the 10⁵ and 10⁴ TCID₅₀ groups. No significant differences 
in viral RNA levels were observed among inoculation doses in oropharyngeal swabs. This 
study demonstrates successful reproduction of aMPV-A infection in turkeys at 10⁵ and 10⁴ 
TCID₅₀ via the oculo-nasal route and establishes a reliable challenge model suitable for 
evaluating the safety and efficacy of aMPV-A vaccines. 
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Avian Metapneumovirus: challenges related to diagnostics and 
vaccination 

Silke Rautenschlein 

Clinic for Poultry, University of Veterinary Medicine Hannover, Hannover, Germany 

Abstract 

Avian Metapneumoviruses (aMPV) of different subtypes are circulating in various regions 
worldwide. Depending on the subtype and strain, especially turkeys, but also chickens and 
ducks may be affected by aMPV-induced respiratory and reproductive disease. Since first 
detection at the end of the 1970th in South Africa, diagnostic tools were revolutionized and 
various live and mono- as well as multivalent inactivated aMPV vaccines were licensed in 
different countries. The introduction of aMPV subtypes A and B about two years ago 
challenged the U.S. poultry industry as no vaccines were available and the disease increased 
the susceptibility to secondary infections. Since then, major efforts were undertaken to 
improve diagnostics and implement biosecurity and management strategies to control the 
disease and associated risks. Today live and inactivated vaccines can be imported for 
emergency use. Live vaccines allow especially the control of the respiratory disease, as the 
induction of mucosal immunity is, although not long lasting, mandatory for virus control. 
Vigorous sequencing approaches of isolated strains allowed to suggest possible aMPV-
introduction routes into the U.S.A., and provided the basis for epidemiological 
investigations, the improvement of diagnostic tests and eventually the development of new 
candidate vaccines. For diagnostics it is important to consider that the time window for virus 
detection is short and coincides with clinical disease after monoinfection. We expect new 
vaccine candidates to reach the market in the future, which may improve protection of the 
evolving aMPV in the field, including new generation vaccines allowing fast, cost-efficient 
production and mass application. 
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Isolation and whole genome sequencing of avian metapneumovirus 
from chickens and turkeys in Pennsylvania 

Mathias Martins1, Koy Drabek1, Leonardo Caserta2, Diego Diel2 

1The Pennsylvania State University, University Park, USA. 2Cornell University, Ithaca, USA 

Abstract 

Avian metapneumovirus (aMPV) is classified into four subtypes (A–D), with A and B primarily 
affecting chickens and turkeys. aMPV reemerged in the United States in late 2023 and 
rapidly spread across major poultry-producing states. Live attenuated vaccines containing 
aMPV-A or -B have been imported from Europe and deployed in the United States poultry 
flocks since 2025. In Pennsylvania, aMPV-B began circulating widely in early 2024, while 
aMPV-A was first detected in 2025. Between April 2024 and June 2025, the Penn State 
Animal Diagnostic Laboratory tested 773 swab pools using a multiplex reverse transcription 
RT-PCR (rRT-PCR) assay targeting aMPV subtypes A, B, and C. aMPV RNA was detected in 
26% of samples, of which 1.5% were identified as aMPV-A and 98.5% as aMPV-B. Of these 
aMPV-positive specimens, 19% originated from chickens and 81% from turkeys. Virus 
isolation attempts using embryonated chicken eggs and BHK-21, Vero, and Vero E6 cells 
yielded eight aMPV-B isolates, which were recovered and confirmed by rRT-PCR and 
immunofluorescence after three blinded passages. Further characterization of recovered 
isolates is ongoing. Targeted whole-genome sequencing was performed directly from swab 
pools using the GridION nanopore sequencing platform (Oxford Nanopore Technologies). 
Reference-based alignment using Minialign generated near-complete genomes from two 
aMPV-A and 115 aMPV-B samples, showing greater than 99% nucleotide identity with 
wildtype strains circulating in the northeastern, midwestern, and southeastern United 
States. The retrieval of isolates and genomic characterization of aMPV strains, together with 
optimized isolation and sequencing protocols, support continued diagnostic refinement and 
molecular surveillance in Pennsylvania poultry. 
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Sequence Typing of Avian Metapneumovirus Using the Full-Length G-
Gene Sequence for the Differentiation of Wildtype from Live 
Attenuated Vaccine 

Mohamed El-Gazzar, Eman Gadu, Maria Chaves, Laura Bradner, Silvia Carnaccini, Yuko Sato 

Iowa State University, Ames, USA 

Abstract 

To effectively control avian metapneumovirus (aMPV), the poultry industry must be able to 
accurately track wildtype infections. Therefore, a reliable typing assay that can distinguish 
aMPV wildtype from live vaccines is necessary. The G gene remains the foundation of 
aMPV subtyping and phylogenetic classification. However, the percent sequence difference 
between wildtype and currently available live vaccines in the US, for both subtypes A and B, 
is approximately 5% distributed across the full-length of G gene. Therefore, we aimed to 
developed an assay capable of amplifying the full-length of the G gene of subtypes A 
and/or B.  

This nested PCR approach has allowed for the successful amplification of the full-length of 
the G gene of subtypes A and B, independently or mixed, directly from clinical samples with 
both low and high viral loads. Sanger sequencing followed by percent similarity and 
phylogenetic analysis clearly distinguished all available live vaccines from wildtype infections 
of both subtypes A and B. This assay has been used in more than 260 samples (as of January 
2026) submitted to Iowa State University Veterinary Diagnostic Laboratory and revealed 
important insights into live attenuated vaccines and wildtype virus’s behavior in the field.  

Compared to other approaches, such as next generation sequencing, this full-length G-gene 
sequencing assay is practical, rapid and cost-effective, which renders this differentiation 
accessible to the poultry industry. Therefore, by addressing this diagnostic gap we increase 
the chances for successful outbreak response, informed vaccination strategies, and effective 
disease containment. 
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An overview of avian metapneumovirus and associated coinfections in 
broiler and broiler breeders in Alabama 

Pankaj Gaonkar1,2, Carey Laster1, Arthur Cheng1,2, Bryan Larsen1, Brigetta Hughes3, Sam 
Christenberry4, Terry Slaten5, Margaret Handley1, Kellye Joiner2, Heather Walz1, 
Mohammadreza Ehsan1, Erfan Chowdhury1 

1Thompson Bishop Sparks State Diagnostic Laboratory System, Auburn, USA. 2Dept of 
Pathobiology, College of Veterinary Medicine, Auburn University, Auburn, USA. 3Mitchem 
Sparks State Diagnostic Laboratory System, Boaz, USA. 4J.B. Taylor State Diagnostic 
Laboratory System, Elba, USA. 5Hinton Mitchem State Diagnostic Laboratory System, 
Hanceville, USA 

Abstract 

Avian metapneumovirus (aMPV) subtypes A and B, causing severe respiratory disease in 
poultry, recently emerged in U.S. poultry. This retrospective study presents epidemiological, 
clinical, and pathological data on cases submitted to the Alabama Veterinary Diagnostic 
Laboratory System (AVDLS) from January to December 2025. 

A total of 411 oropharyngeal, tracheal, or nasal swabs from 321 commercial broiler and 
broiler breeder farms submitted to AVDLS were tested by PCR for aMPV. Overall, 27.41% of 
farms were aMPV-positive, with subtype A detected in 22.12%, B in 4.36%, and both in 
0.93% of farms. A commercial aMPV ELISA results revealed widespread seropositivity across 
94 farms. Among 20 farms tested by both ELISA and PCR, 50% were positive only by ELISA 
and 50% by both.  Among aMPV-positive farms, IBV co-detection occurred in 50/88 farms, 
with the predominant serotype being DMV1639. 

Flock history included high mortality, swollen heads, and torticollis. Primary gross lesions 
observed were swollen head and eyelids, fibrinous exudates in the nares, skull, lung, air sac, 
heart, liver, and joints, and enlarged spleen. Histologically, acute fibrinoheterophilic and 
granulomatous lesions with intralesional bacteria were observed in these tissues. 
Lymphocytic meningitis, brain perivascular cuffing, and lymphoplasmacytic tracheitis were 
also observed. The major bacterial pathogens isolated were Escherichia coli, Pasteurella 
multocida, and Staphylococcus spp. 

This retrospective analysis indicates that aMPV is circulating in commercial poultry flocks in 
Alabama, with frequent co-detection of IBV and secondary bacterial infections contributing 
to disease severity. Thus, alongside IBV, implementing an effective vaccination program for 
aMPV is critical for the poultry industry. 
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Abstract 

Avian metapneumovirus (AMPV) has been a challenge since the Fall of 2023. The turkey 
industry, including breeders and meat birds, has been highly impacted. Vaccines were 
approved for importation to the United States early 2025. The goal of this presentation is to 
discuss the different approaches and tools that we have been utilizing since the introduction 
of the AMPV vaccine in our programs. AMPV subtype B has been the predominant subtype 
affecting commercial tom turkeys and turkey breeders in North Carolina (NC) whereas 
subtype A has been the predominate subtype in hen turkeys in Arkansas (AR). AMPV 
subtype A was only recently confirmed in NC. Since April of 2025, over 300 flocks have been 
vaccinated for AMPV in NC and over 500 flocks vaccinated in AR. Numerous samples were 
collected at different ages to evaluate the serological and molecular vaccine response for 
both live and killed vaccines, especially comparing the various vaccine application strategies. 
In addition to the sample collections, field evaluations were conducted to assess how birds 
responded to secondary infections. Further analysis has been conducted on NC subtype A 
positive samples demonstrating point mutations that are unique and do not match the 
established U.S. field strain profile, strongly suggesting an ongoing evolution. In summary, 
this presentation will provide an overview of different vaccine strategies, assessment of 
vaccine detection and protection efficacy, and examine mortality trends in turkeys. 
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A new live attenuated aMPV/B vaccine is safe to administer to turkeys 
from 1 day of age 

Elena Marzo Escartín, Isabel Barril Basil, Ester Taberner Brugué, Sònia Feu Coll, Evelyn 
Guirado Cáceres 
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Abstract 

A new live attenuated subtype B avian metapneumovirus (aMPV/B) vaccine has been 
developed for use in chickens and turkeys. Its safety and efficacy have previously 
been demonstrated in chickens. The present studies assessed the safety of this aMPV/B 
vaccine in turkeys.  

Five laboratory trials were conducted using SPF turkeys.   

The safety of an overdose administration (10 times the maximum recommended dose) and 
repeated vaccination (four doses given at 14-day intervals) was evaluated following spray 
vaccination at 1 day of age. Birds were monitored throughout the study period, and no 
clinical signs were observed. No macroscopic lesions were detected at necropsy.  

The potential for reversion to virulence was evaluated through serial passages in SPF turkeys 
following forced inoculation. The vaccine virus was not recovered after the second passage 
involving ten birds, demonstrating a lack of reversion to virulence.  

Vaccine dissemination was evaluated by PCR detection in oropharyngeal and cloacal swabs, 
as well as in respiratory and reproductive tissues, following oculonasal administration in 1-
day-old turkeys. The vaccine strain was detected mainly in the upper respiratory 
tract, without associated clinical effects, and was not detected in the reproductive system 
(oviduct).  

Finally, vaccine transmission from vaccinated 1-day-old turkeys to in-contact turkeys and 
chickens was investigated. The vaccine strain was detected in nasal secretions of both 
contact groups, confirming spread to in-contact birds without any clinical consequences.  

Overall, these studies demonstrate that this live attenuated aMPV/B vaccine is safe for use 
in turkeys, showing a clear safety profile under the evaluated conditions. 
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Infectious Bronchitis Live Vaccines in Broiler Chickens 
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Abstract 

Avian metapneumovirus (aMPV) is an important respiratory pathogen of poultry, and live 
attenuated vaccination has recently become available for broiler chickens in the United 
States. In commercial production, aMPV vaccines may be administered concurrently with 
live infectious bronchitis virus (IBV) vaccines, raising concerns regarding potential viral 
interference. The objective of this study was to evaluate interactions between a live 
attenuated aMPV subtype B vaccine and two live attenuated IBV vaccines (GA08 and Mass) 
following co-administration in broiler chickens. Embryonated broiler eggs derived from 
breeder flocks without evidence of aMPV seroconversion were hatched and allocated to five 
experimental groups, including non-vaccinated controls, aMPV alone, aMPV combined with 
each IBV vaccine individually, and aMPV combined with both IBV vaccines. One-day-old 
broilers were vaccinated by the ocular route and housed in isolators under controlled 
conditions. Choanal swabs were collected at 3, 7, and 14 days post-vaccination and tested 
individually by quantitative RT-PCR for detection of aMPV and IBV vaccine strains. Chickens 
vaccinated with aMPV alone showed consistent early detection of aMPV RNA. In contrast, 
birds receiving aMPV in combination with individual IBV vaccines exhibited markedly 
reduced aMPV detection at all time points. When all three vaccines were co-administered, 
suppression of aMPV detection was present but less pronounced. Detection frequency and 
Ct values of IBV vaccines were not affected by co-administration with aMPV. These findings 
demonstrate asymmetric and transient viral interference and highlight the importance of 
vaccination timing when multiple live respiratory vaccines are applied in broiler chickens. 
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A novel U.S. avian metapneumovirus subtype B –derived live 
attenuated vaccine confers safe and effective protection in chickens 

Mohamed Selim, Tamer Sharafeldin, Parfait Kada, Noreen Bashir, Ravi Gupta, Ahmed 
Mansour, Ahmed Abdallah, Sunil Mor 

SDSU, Brooking, USA 

Abstract 

The aMPV-B/chicken/USA/SD-24/P6 strain was isolated from a chicken farm suffering from 
swollen head syndrome (SHS). After successful adaptation in Vero E6 cells, sixty successive 
passages (P60) were conducted. With consequent passages, virus titration and whole-
genome sequencing were performed to confirm viral growth and track genetic mutations in 
response to serial passages. Multiple passages up to P60 were tested in vivo to assess loss of 
virulence and protection efficacy against challenge with the homologous virulent parental 
strain (SD-24/B-P6). The passage that showed promising safety and efficacy underwent six 
bird-to-bird backpropagations to assess both clinical and genetic stability. The results 
revealed that the best vaccine candidate showed complete loss of virulence while replicating 
in the upper respiratory tract. This was confirmed by viral RNA detection from choanal cleft 
swabs collected from vaccinated birds for 7 days post-vaccination (DPV). Upon early 
challenge (16 DPV), this candidate conferred complete viral clearance against the parental 
virulent strain SD-24/B-P6 and provided full protection against aMPV-B–associated clinical 
disease, as evidenced by the absence of clinical signs and gross and microscopic lesions. 
Additionally, the vaccine candidate showed clinical and genetic stability after six serial 
passages in SPF chickens. The demonstrated safety and efficacy of the vaccine in this study 
support its potential as a promising live-attenuated aMPV-B vaccine candidate. Since no live 
aMPV vaccines are available in the U.S. based on the local strains, the developed vaccine 
could enhance current control measures in the poultry industry, reducing economic losses 
from aMPV infection. 
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Emergence of new variants of avian metapneumovirus subtypes A and 
B circulating in the U.S. poultry 
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Mor 

South Dakota State University, Brookings, USA 

Abstract 

From 2023, the emerging U.S. aMPV A and B showed consistent identical genetic sequence. 
From 2025, a total of 85 aMPV-PCR positive (Ct 19-36) samples (15 chickens and 70 turkeys) 
were sent to Animal Disease Research and Diagnostic Laboratory (ADRDL) for whole genome 
sequencing. These farms experienced respiratory disease and variable mortality. Using 
targeted amplicon sequencing, we successfully assembled the whole genomes of total 75 
samples (50 U.S. aMPV-A (7 in chicken and 43 in turkeys) and 25 U.S. aMPV-B (5 in chickens 
and 20 in turkeys)). The assembled genome sequences were compared with U.S. field 
strains, representative strains detected worldwide, and commercial vaccine strains retrieved 
from GenBank. The phylogenetic analysis revealed the emergence of a new aMPV-A variant 
circulating in turkey farms, causing a notable increase in infection severity in North Carolina 
turkeys. All detected NC variant strains carried 11-12 nonsynonymous amino acid mutations 
in the G protein in addition to one nonsynonymous amino acid mutation observed in the SH 
protein. New lineages of U.S. subtypes A (8_all in turkeys) and B (6_ 3 in chickens and 3 in 
turkeys) are related to imported vaccines (99.9% identity), have been detected in clinically 
sick birds, and it possessed all the characteristic genetic markers of the used aMPV 
vaccines.  In conclusion, this study provides the first evidence of an epidemiological shift in 
aMPV circulation in the U.S. poultry, marked by the emergence of novel variants with 
distinctive alterations in the attachment protein and the detection of a new viral lineage 
aligned with vaccine strains. 
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metapneumovirus subgroup B vaccine in turkeys 
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Abstract 

Avian metapneumovirus remains a threat to the poultry industry. Vaccination is one of the 
best control measures. We have developed both a live-attenuated vaccine through the 
frequent passage of U.S. strain-chicken origin (aMPV-B/chicken/USA/SD-24/P6) in Vero cells 
and an inactivated vaccine against avian metapneumovirus subgroup B (aMPV-B). Both 
vaccines demonstrated significant safety and efficacy in chickens. Here, we evaluated these 
vaccines in turkeys, the heterologous species of origin. A total of 160 one-day-old 
commercial turkey poults were divided into four equal groups (n=40). The first group 
remained unvaccinated. The second group was vaccinated at one day of age with the live-
attenuated vaccine via the oculonasal route. The third group received the live-attenuated 
vaccine at one day of age via the oculonasal route, followed by a booster with the 
inactivated aMPV-B vaccine at 10 days of age intramuscularly. The fourth group was 
vaccinated only with the inactivated aMPV-B vaccine via intramuscular injection at 10 days 
of age. Choanal cleft swabs and blood samples were tested using ELISA and the serum 
neutralization test. At 24 days of age, 15 poults from each group were challenged with 200 
µl of the virulent aMPV-B strain SD-24/B-P6 and monitored for clinical signs and choanal 
cleft swabs collection. At three, five, and seven DPC, five poults from each group were 
euthanized for gross and microscopic lesion scoring. The findings confirmed the safety and 
efficacy of the developed vaccine, with live attenuated being more significant than 
inactivated alone. The cross-species protection of the developed aMPV-B vaccine could 
provide a proper vaccine candidate for both chickens and turkeys. 
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Abstract 

The Canadian Integrated Program for Antimicrobial Resistance Surveillance (CIPARS) 
monitors trends in antimicrobial use (AMU) and antimicrobial resistance (AMR) in broiler 
chicken and turkey flocks across Canada. In broiler chickens, total AMU, expressed as 
milligrams per kilogram of broiler chicken biomass, increased marginally from 66 mg/kg in 
2023 to 68 mg/kg in 2024. The distribution of flocks classified as low, medium, and high 
antimicrobial users remained similar between years. Seven antimicrobial classes were 
reported, with bacitracins, penicillins, and trimethoprim–sulfonamides most frequently 
used. Multidrug resistance (MDR) among Escherichia coli isolates increased from 24% in 
2023 to 29% in 2024, whereas MDR Salmonella decreased slightly (11% to 9%). 

In turkeys, total AMU increased by 15%, from 33 mg/kg turkey biomass in 2023 to 38 mg/kg 
in 2024. As observed in broiler chickens, the distribution of flocks by AMU category 
remained stable over time. Eight antimicrobial classes were reported, with usage patterns 
similar to those observed in broiler chickens. The prevalence of MDR E. coli remained stable 
(12% in 2023; 13% in 2024), as did MDR Salmonella (2% in both years). 

Across both poultry species, ciprofloxacin-resistant Campylobacter continued to be 
detected, with moderate prevalence in broiler chickens (15%) and high prevalence in turkeys 
(31%) in 2024. These findings highlight ongoing poultry species-specific differences in AMU 
and AMR patterns and underscore the importance of continued integrated surveillance to 
support antimicrobial stewardship, poultry health, and public health protection. Additional 
recent findings will be presented. 
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Abstract 

Avibacterium paragallinarum (AP) is a primary bacterial pathogen that causes infectious 
coryza (IC) in chickens. Recently, nonpathogenic AP (npAP) has been identified circulating in 
naïve, healthy layer flocks in the US, with a prevalence of approximately 35%. The 
nonpathogenic phenotype of these npAP isolates was further confirmed through a challenge 
study. However, the genetic mechanisms underlying this lack of pathogenicity remain 
unclear. Therefore, the objective of this study was to elucidate the genetic basis associated 
with the nonpathogenic phenotype  of npAP. We performed a comparative genomic analysis 
of 14 npAP genomes, obtained from eight epidemiological events across five states, and 87 
pathogenic AP (pAP) genomes. This analysis identified five consistent distinguishing features: 
(i) the HMTp210 gene, involved in adhesion, serotyping, and protective immunity, was two 
to three fold longer in npAP than in pAP; (ii) npAP either completely lacked the capsular 
polysaccharide biosynthesis locus or harbored defective genes within the locus; (iii) npAP 
lacked the hmp and nsrR genes associated with resistance to nitrosative stress; (iv) the ftsZ 
gene, which is involved in cell division, exhibited substantial sequence divergence between 
npAP and pAP; and (v) npAP encoded putative sialylated lipooligosaccharide that may 
promote more commensal-like interaction with host. In conclusion, we hypothesize that 
alterations or defects in these genes, either individually or cumulatively, with the presence 
of sialylated lipooligosaccharide, contribute to the lack of pathogenicity of npAP in chickens. 
Further experimental validation is warranted, and these findings highlight potential targets 
for the development of modified live vaccines against IC. 
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Discordance between species-specific antimicrobial sales data and on-
farm antimicrobial usage data in U.S. poultry production 

Randall Singer 
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Abstract 

The collection of nationally representative on-farm antimicrobial use data is a challenging 
endeavor. Consequently, many countries rely on national antimicrobial sales and 
distribution data as a surrogate of use data. In 2008 Congress added section 105 to ADUFA 
to require antimicrobial sales reporting, and in 2016 FDA added the requirement for 
sponsors of antimicrobials to provide annual estimates of antimicrobial sales by major food-
producing species. The objective of this current study was to compare FDA-CVM sales data 
attributed to poultry with antimicrobial usage data collected annually from the U.S. poultry 
industry. The sales data were obtained from the FDA website, while the on-farm use data 
were obtained from Mindwalk Consulting Group. Trends in antimicrobial sales attributed to 
chickens and turkeys do not correlate well with the usage data collected by Mindwalk. In 
particular, the tetracycline class of antimicrobials showed a major discordance in recent 
years, particularly for 2022 to 2024. In a simulation model constructed for this project, a 
minor misclassification of tetracyclines sold for use in each species could dramatically affect 
the reported amounts sold for chickens and turkeys. Overall, sales data lack context and 
therefore provide no information to explain annual variations in amounts sold. Furthermore, 
species-specific sales data are estimates provided by the sponsors and may not reflect actual 
use patterns. The discordance between annual sales data and annual on-farm usage data in 
poultry raises the concern that stakeholders relying on sales data are inaccurately reaching 
conclusions about responsible antimicrobial use in the U.S. poultry industry. 
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Abstract 

Avian Pathogenic Escherichia coli (APEC) is a major cause of colibacillosis in poultry, resulting 
in systemic or localized infections including airsacculitis, septicemia, pericarditis, and 
salpingitis. Serogrouping based on O‑antigens is traditionally used to classify APEC and 
associate specific serogroups with virulence. While O1, O2, and O78 are the most common 
serogroups, recent surveillance of poultry in Georgia has identified several emerging and 
previously uncharacterized serotypes. 

This study evaluated the pathogenicity of 10 novel APEC strains representing nine serotypes 
using three complementary animal challenge models including embryo lethality assay (ELA), 
chick challenge assay, and chicken challenge assay combined with High-Throughput 
Sequencing (HTS). In the ELA, O86:H2 and O45:H19 caused 100% mortality, while one 
O161:H4 isolate caused 90% mortality. In the chick model, pathogenicity scores (PS) 
classified eight isolates as moderately virulent to virulent, whereas Un I.D. and O91:H7 were 
avirulent. One‑way ANOVA showed that several serotypes, including O25:H4, O86:H4, 
O161:H4, O88:H25, O115:H20, Onovel12:H4, and O45:H10, exhibited significantly higher PS 
than avian fecal E. coli (AFEC). In the chicken challenge, only O91:H7 demonstrated high 
virulence with 66% mortality. 

WGS analysis identified 45–88 virulence genes per strain, mainly related to iron acquisition, 
adherence, Type II secretion, and invasion. Two to seven plasmid types were detected per 
genome, and the macrolide‑associated resistance gene mdf was present in all isolates. 
Notably, O115:H20 carried seven antimicrobial resistance genes. 

Overall, emerging APEC strains displayed diverse virulence phenotypes and genomic profiles, 
highlighting the need for further investigation to develop effective control strategies. 
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Genomic characterization of Campylobacter hepaticus from field 
isolates. 
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Abstract 

Campylobacter hepaticus is a significant cause of morbidity and mortality in laying birds. On 
necropsy, livers show multifocal lesions (1-2 mm), splenomegaly, and fibrinous perihepatitis. 

Here, we assessed the genomics of C. hepaticus in a collection of isolates. Strains were 
cultured on blood agar and DNA extracted using the MagAttract HMW DNA kit. The quality 
was evaluated and sequencing carried out on a PacBio Sequel II Sequencer with the 
SMRTBell Express template kit and Blue Pippin size selection. The genomes were assembled 
using Canu and circularized. Annotation used the NCBI prokaryotic annotation pipeline and 
virulence genes detected using the VFDB and ABRicate. 

Sequencing resulted in > 200 X coverage with an N50 value of 1.5 Mb and a GC content of 
28% and shared high similarity (99.1%) with the type strain C. hepaticus HV10. Plasmids 
were not detected in 4 genomes and the VFDB identified an average of 101 virulence genes 
per genome. Virulence genes associated with adherence, colonization, immune evasion, 
motility, glycosylation, invasion antigen (ciaB), colicin V (cvpA) and multidrug efflux pump 
(cmeABC) were detected. The genomes showed limited carriage of genes related to iron 
acquisition and metabolism, but high numbers of genes related to carbohydrate synthesis. 
Resistance genes associated with fluoroquinolones and heavy metals such as copper, cobalt, 
zinc, and cadmium were also detected. 

This study contributes new Campylobacter hepaticus genomes to the genomic toolbox and 
provides new information for a better understanding of how this pathogen affects poultry 
health. 
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Abstract 

Increasing evidence suggests that Castellaniella causes fatal disease in chickens and other 
animals. We have recently reported over 20 cases associated with Castellaniella ginsengisoli 
in commercial broiler breeders, presenting with increased mortality, lameness and swollen 
wattles. Since all cases involved commercial broiler breeders, we hypothesized their specific 
genetic background and raising conditions are critical for development. Therefore, the aim 
of this study was to validate the pathogenicity of C. ginsengisoli by fulfilling Koch’s 
postulates in commercial broiler breeders raised under conditions mimicking a commercial 
set up. To establish an infection model, three potential inoculation routes were tested: oral, 
subcutaneous, and intramuscular over a two-week trial with groups of six 60-week-old 
healthy commercial broiler breeders. Clinical signs varied, with the most severely affected 
birds died within the first week. Gross examination showed splenomegaly and hepatomegaly 
with diffuse white foci and hemorrhages, alongside atretic or coagulative changes in ovarian 
follicles. Birds that survived the acute phase developed a chronic form of the disease, 
characterized by lameness in the second week. In addition to the lesions described above, 
these chronically affected birds also presented with femoral head necrosis and swollen knee 
and hock joints with tenosynovitis. C. ginsengisoli was reisolated on blood agar and it was 
detected by quantitative PCR from the liver, spleen, follicles, hock joints and blood samples 
of sick birds, thus fulfilling the Koch’s postulates. This study is the first to show that C. 
ginsengisoli has potential to cause disease as a primary pathogen. 
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Abstract 

As its name implies, gangrenous dermatitis is characterized by subcutaneous emphysema 
and inflammation of the epithelium in broilers as they near processing age. In addition to 
lesions observed in the dermal tissue, birds decompose rapidly. Despite the prevalence of 
the condition, consistent experimental models do not exist. In a series of experiments, 
environmental stressors, enteric health challenges, dietary components, and Clostridium 
exposure were evaluated in an attempt to model the disease. Some initial models were 
unsuccessful at recreating the disease, while others created clostridial septicemia, and 
others resulted in lesions consistent with gangrenous dermatitis. Factors associated with 
successful reproduction of lesions appeared to involve combinations of dietary changes, 
ventilation adjustments, varied Clostridium exposure techniques and strains, and conditions 
affecting intestinal integrity. The experimental factors and timing of challenges, and their 
effects on successes and failures, will be discussed. Results support the multifactorial nature 
of gangrenous dermatitis rather than a single causative trigger. 
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Abstract 

Almost 20% of salmonellosis cases are linked to consumption of undercooked, contaminated 
chicken. Salmonella prevalence in broiler-breeder flocks is significantly lower than in 
broilers, where typically ~85% of flocks are positive. Therefore, there is a need to 
understand how broiler flocks become colonized with Salmonella. This study aimed to assess 
Salmonella serovar transmission across different stages of broiler production in six broiler 
complexes across four different states in the United States. Environmental samples were 
taken from breeder houses (n=53), hatcheries (n=45), and broiler houses immediately 
before chick placement (n=44) and seven days after placement (n=45) to determine whether 
Salmonella found in broilers is coming from prior stages or from resident Salmonella in the 
broiler house. Salmonella was cultured following the National Poultry Improvement Plan 
protocol. Serovar populations were determined by CRISPR-SeroSeq and stats were 
performed on R. Approximately one quarter of pre-placement samples were Salmonella-
positive, while after one week, all broiler houses were positive (Fisher’s Exact test, p<0.05). 
Important serovar-specific transmission dynamics were observed. Serovars Enteritidis and 
Mbandaka presence in broiler-breeders and hatcheries indicate vertical transmission, while 
serovar Infantis was only observed on broiler farms at 0 and 7 days, suggesting horizontal 
transmission and on-farm persistence from previous broiler flocks. Further, broiler flocks at 
7-days have more complex Salmonella populations than found at the other three stages 
(Fisher’s, p <0.01). Understanding transmission differences among different serovars will 
facilitate the application of broad Salmonella control strategies, as well as controls and 
surveillance targeted toward specific serovars to improve poultry food safety. 
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Abstract 

Enterococcus cecorum (EC) is a common intestinal commensal of poultry but is also 
implicated in extraintestinal disease, including osteomyelitis, spondylitis, and septicemia. In 
diagnostic laboratories, increased reliance on molecular assays has improved detection 
sensitivity; however, interpretation of EC results remains challenging due to frequent 
recovery from non-sterile sites and the inability of conventional PCR to distinguish viable 
from non-viable organisms. 

This presentation focuses on diagnostic strategies to improve differentiation of pathogenic 
versus commensal EC, emphasizing the integration of lesion evaluation, isolation site, and 
laboratory test selection. While genomic analyses and targeted gene detection have 
identified markers associated with pathogenic EC lineages, genomic presence alone does not 
reliably predict clinical relevance and must be interpreted in conjunction with pathologic 
findings. In particular, detection of EC DNA from intestinal contents, environmental samples, 
or post-treatment cases may reflect residual or non-viable organisms rather than active 
infection. 

Viability-based real-time PCR, incorporating DNA-intercalating dyes to suppress 
amplification from non-viable bacteria, represents a practical tool for diagnostic laboratories 
to enhance specificity of EC detection. By linking molecular results to bacterial viability, this 
approach may improve case interpretation, reduce false-positive molecular findings, and 
support more informed decisions regarding disease significance and antimicrobial use. 

An integrated diagnostic framework incorporating pathology, selective use of genomics, and 
viability-based molecular testing may improve consistency in EC diagnosis and contribute to 
more accurate disease attribution in poultry. 
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Abstract 

Since February 2022, Highly Pathogenic Avian Influenza H5N1 (HPAI) has waged the largest 
foreign animal disease outbreak in the history of the United States.  The United States 
Department of Agriculture (USDA) confirms 183,884,322 individual poultry animals lost 
through January 6, 2025.  To learn how widely HPAI spread outside the index flock on an 
HPAI infected midwestern commercial laying hen farm, one farm collected daily oral-
pharyngeal (OP) sampling on 9 of 11 flocks on the farm through depopulation and one-time 
environmental surface swab samples in the index barn, one directly connected barn, and 
high-traffic employee and responder areas.  OP samples were tested via PCR at a local 
NALHN lab; environmental samples were tested via PCR at a midwestern research lab.  OP 
samples from the index flock and one neighboring flock yielded samples positive for HPAI 
with CTs ranging from 19.3 to 27.2.  These flocks were depopulated the next day.  A third 
flock yielded an OP sample CT of 26.76 on the first day a sample was collected.  OP samples 
of this same flock had CTs of 0 the following three days, suggesting a contaminated first day 
sample.  Environmental surface swabs collected in the index barn yielded samples positive 
for HPAI.  CTs ranged from 37.87 to 43.34.  No other flock or environmental samples yielded 
a CT, suggesting that the HPAI virus was contained to the index flock, one neighboring flock, 
and the environment of the index barn. 
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Leucocytozoonosis in a Turkey in Pennsylvania 

Kayla Niel, Emily Frye, Stephanie Benedict, Megan Lighty 

Penn State Animal Diagnostic Laboratory, University Park, USA 

Abstract 

In summer 2025, a small turkey flock owner called the Pennsylvania Department of 
Agriculture sick bird hotline after two of their turkeys died within 48 hours. The birds that 
died did not demonstrate any preceding clinical signs and the remaining six turkeys 
appeared normal. After the birds were confirmed negative for avian influenza, one 1.5-year-
old turkey hen was submitted for necropsy to the Penn State Animal Diagnostic Laboratory. 
On postmortem examination, notable gross lesions included mild focal to multifocal crusts 
on the vent and conjunctivae, congestion of the cerebellar blood vessels, thin body 
condition, mildly congested lungs, moderately enlarged spleen, and mildly enlarged left 
kidney. Due to the nonspecific gross findings, possible differential diagnoses were extensive 
and included fowl pox and ectoparasites for the skin lesions and systemic viral, bacterial, or 
protozoal infection. Ancillary testing, including aerobic culture of liver and spleen swabs and 
molecular diagnostics, provided little additional information. Histopathologic examination of 
lungs revealed gamonts of Leucocytozoon spp. within red blood cells as well as lymphoid 
aggregates in multiple organs. Leucocytozoonosis is regularly diagnosed in wild birds in 
Pennsylvania but has not been reported in domestic poultry in recent years. Black flies 
(Simuliidae) are vectors of these protozoa and may pose a risk of infection to birds with 
outdoor access. Prevention is difficult, as it relies on control of these fly vectors. This case 
may be important to commercial turkey producers in the state, as most flocks are organic 
with outdoor access requirements. 

 



37 

20 

"When the Formulation is Right... But the Birds Are Not: A Case Report 
on Mycotoxins in Layers" 

Gunnar Dunnam1, Dallas Clontz2, Matthew Livingston3, Fred Hoerr2 

1Cal-Maine Foods, Inc., Ridgeland, USA. 2Veterinary Diagnostic Pathology, Polkton, USA. 
3DSM, Plainsboro, USA 

Abstract 

Mycotoxins remain an underrecognized contributor to complex performance and mortality 
issues in commercial poultry, particularly when clinical presentations mimic nutritional, 
metabolic, or management-related disorders. This case report describes the investigation of 
multiple commercial layer complexes in an particular geographical region initially presenting 
with a complaint of reduced egg production accompanied by disproportionately elevated 
mortality in late lay. Early field observations and necropsy findings revealed consistent 
evidence of calcium tetany and visceral gout, prompting a broader diagnostic workup 
beyond standard nutritional review. A stepwise investigation was conducted including flock-
level mortality surveys, comprehensive blood chemistry analysis, water quality assessment, 
and targeted mycotoxin screening of finished feed. A massive histopathologic evaluation of 
affected birds provided critical confirmation, demonstrating lesions consistent with a protein 
losing nephropathy and glomerulonephritis in ~96% of birds analyzed (N=100). These 
findings aligned with both clinical observations and analytical findings. This case highlights 
the importance of a holistic, systems-based diagnostic approach when investigating 
unexplained mortality and production losses, and underscores how mycotoxins can act as a 
confounding factor even in well-formulated diets. Ultimately, this report reinforces the need 
for integrated diagnostics in modern poultry production systems and working with nutrition 
and management to solve complex problems. 
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Bacterial septicemia and meningitis in commercial turkey poults 

Megan Lighty, Emily Frye, Stephanie Benedict, Kayla Niel 

Pennsylvania State University Animal Diagnostic Laboratory, University Park, USA 

Abstract 

In November 2025, four birds from a flock of 34-day-old Hybrid commercial tom turkeys 
were submitted to the Penn State Animal Diagnostic Laboratory for necropsy due to 
increased mortality with variable neurologic signs ranging from incoordination and 
unsteadiness to head tremors and opisthotonos. On gross necropsy, three of the birds had 
mottled spleens, two of the birds had abdominal airsacculitis/peritonitis, and one bird had 
mild unilateral accumulation of caseous material within the hock joint. No gross lesions were 
observed in the brain, skull, or ear canals. Gross lesions were consistent with bacterial 
septicemia; differentials included E. coli, Streptococcus gallolyticus, and Pasteurella 
multocida (Fowl Cholera). Riemerella anatipestifer was isolated on routine aerobic culture 
from swabs of brain, spleen, peritoneum, and hock joint. Histopathologic examination of 
brain sections showed meningitis with mixed inflammatory cell infiltrates in all four birds. 
Avian metapneumovirus (aMPV) subtype B was detected from pooled oropharyngeal swabs. 
Riemerella had been previously isolated from air sac and lung swabs submitted from another 
flock on the same farm earlier that year, although birds were not submitted for a full 
necropsy at that time. Riemerella infections are most common in ducks, often presenting as 
acute or chronic septicemia, although cases have also been reported in geese, turkeys, and 
other domestic avian species. Immunosuppression resulting from aMPV infection may have 
contributed to the development of bacterial septicemia in this flock. A specific source for the 
Riemerella in these flocks has not yet been identified. 
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A mysterious case of paralyzed 8-week-old turkeys: A case of 
Enteroccocus cecorum 

Nicholas Newsome 

Perdue Foods LLC, Washington, USA 

Abstract 

A single flock containing 20,000, 8-week-old turkey hens presented with a slight increase in 
culls due to varying degrees of lameness. Observed lameness ranged from reluctance to 
walk to complete recumbency with the legs fully extended and inability to bear any weight. 
The rest of the flock was very active and did not show any signs of illness. The number of 
affected hens was approximately 2% of the total flock. Six hens showing signs of lameness 
were euthanized by cervical dislocation and necropsied.  Upon necropsying the six hens, 
there were no signs of systemic infection and no observable changes to the growth plates or 
tendons. In the spine of each hen, there was a single, approximately 1 cm x 0.5 cm bone 
swelling on the fourth thoracic vertebra. In the cross section of the lesion, the spinal cord 
was compressed and the vertebra had signs of necrosis and abscess formation. Cultures of 
the abscesses were taken to the Indiana Animal Disease and Diagnostic Laboratory, which 
grew Enterococcus cecorum from all swabs. The farmer continued to cull the hens showing 
symptoms for the remainder of the life of the flock. When the barns were empty, a total 
clean out was performed, including fumigation of the barns. The farm has not experienced 
any Enterococcus cecorum since that clean out. The source of infection remains unknown. 
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Coryza Chameleon: A Unique Case of Respiratory Illness in Broiler 
Chickens 

Jason Sousa1, Deirdre Johnson1, Isabella Hannay2, Sofia Egana Labrin2, Martha Pulido-
Landinez2, Eman Gadu3, Mostafa Shelkamy3, Mohamed El-Gazzar3, Dallas Clontz4, Fred 
Hoerr4 

1Amick Farms, Monetta, USA. 2Mississippi State University, Pearl, USA. 3Iowa State 
University, Ames, USA. 4Veterinary Diagnostic Pathology, Polkton, USA 

Abstract 

In September 2025, a flock of 19-day-old broilers in Mississippi presented for evaluation of 
ataxia and blindness. Only one of the six houses on the farm was clinically affected. 
Mortality remained less than 0.1% per day. The grower was instructed to perform a heavy 
cull, but high morbidity persisted. Main necropsy findings were severe conjunctivitis, corneal 
ulceration, and bursal/thymic atrophy. Bordetella avium was isolated from a brain culture. 
Ammonia levels in the house measured less than 5 ppm. Follow-up visits on the farm 
revealed respiratory illness impacting 60-75% of observed birds with low mortality. Further 
sampling isolated and detected B. avium from tracheas and sinuses using both culture and 
PCR; the organism was also visible on histopathology. Acute and convalescent serology using 
the B. aviumELISA kit indicated an active infection. Whole-genome sequencing determined 
that the B. avium isolated in this case was MLST type 76 and 100% identical to the BA01 
North American isolate. IBD and Reovirus were isolated and suspected of being predisposing 
factors for B. avium infection. Water sanitation practices were scrutinized and deemed to be 
appropriate. Sampling of the waterlines, medicators, and well water did not detect B. avium, 
however, other bacteria were isolated. Several treatments were attempted using various 
water sanitizers and antibiotic alternatives. Due to sustained morbidity and decreasing flock 
uniformity paired with susceptibility data, the flock was treated with oxytetracycline to little 
observable effect. The inclusion of IBD and Reovirus isolates in an autogenous vaccine is 
planned. 
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Just A Bit Salty: Severe Sodium Deficiency Associated With Salt Source 
Quality in Young Egg-Type Layer Pullets 

Daniel Wilson1, Mark Mouw1, Michaela Wilson1, Lisa Tenny1, Luke Trimble1, Mark Blakley2 

1Wilson Veterinary Co., Franklin, IN, USA. 2Wilson Vetrinary Co., Franklin, IN, USA 

Abstract 

Salt toxicities and deficiencies are well recognized differentials in commercial poultry 
medicine and have been extensively documented in the literature. This case report describes 
a multi-facility event of sodium deficiency in young egg-type layer pullets, which resulted in 
unusually severe clinical and pathologic manifestations compared with those typically noted 
in academic literature. 
 

In contrast to most reported cases, the etiology was not associated with feed formulation 
errors or manufacturing accidents, but was ultimately attributed to a previously 
unrecognized salt source quality issue. Affected birds represented a narrow age range, with 
very young pullets most severely impacted, while older pullets, laying hens, and other 
livestock consuming feed from the same source remained clinically unaffected. This age-
limited presentation significantly delayed recognition of the underlying problem and 
complicated the field investigation. 

 

Clinical findings included marked distal toe ischemia with necrosis so severe that auto-
amputation and sloughing of digits occurred in live birds. The severity of these lesions 
prompted extensive investigation of alternative differentials, including trauma, frostbite, 
ergot, mycotoxins and other toxicities. Multiple feed analyses repeatedly demonstrated 
sodium and chloride concentrations within expected ranges, further confounding diagnosis. 
The etiology was only identified following a critical observation during a follow-up visit that 
directed attention to salt source quality rather than formulation. 

 

This case highlights diagnostic challenges associated with age-specific sodium deficiency in 
pullets and underscores the importance of considering nutrient quality issues that may not 
be detected through routine feed analysis. 
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Neurotoxic Mycotoxicosis in Commercial Turkeys: Clinicopathologic 
Findings and Mitigation with a Mycotoxin Binder 

Dallas Clontz1, Kristi Scott2, Hailey Quercia3, Frederic Hoerr1 

1Veterinary Diagnostic Pathology, LLC, Polkton, USA. 2Virginia Poultry Growers Cooperative, 
Harrisonburg, USA. 3Virginia Department of Agriculture and Consumer Services – 
Harrisonburg Regional Laboratory, Harrisonburg, USA 

Abstract 

From July through September 2025, commercial meat-type tom turkeys, 7 to 12 weeks of 
age, in five flocks in Virginia, experienced increased mortality. Clinical signs comprised 
recumbent turkeys with drooping wings, stiffly extended necks, and dull mentation or 
lethargy. When prompted, turkeys could stand, but were ataxic, slow to respond, mentally 
dull, and clinically dehydrated. Necropsy revealed pale red to tan, swollen kidneys and mildly 
enlarged livers that were pale tan to mottled. PCR testing for avian influenza, Mycoplasma 
gallisepticum, and Mycoplasma synoviae was negative. Histopathology showed 
membranoproliferative glomerulonephritis with protein losing nephropathy in kidney, 
hepatocellular fatty change with ductular reaction in liver, and Purkinje neuron necrosis and 
axonal (Wallerian) degeneration in the cerebellum, brainstem, and spinal cord. Based on 
these findings, toxicity was the leading differential diagnosis, especially organophosphates, 
heavy metals, and neurotoxic mycotoxins. Major neurotoxic mycotoxins include 
trichothecenes, fumonisins, tremorgenic mycotoxins, and ochratoxin A. Feed testing 
identified increased mycotoxin concentrations in some samples: DON (deoxynivalenol) 
(maximum 6402 ppb), zearalenone (maximum 398 ppb), and fumonisin (maximum 3175 
ppb). Testing for heavy metals or organophosphate toxicity was not pursued by the 
integrator. The clinical signs resolved when the mycotoxin binder concentration in the feed 
was increased. While not definitive, the pattern of histologic lesions, analytical evidence of 
potential neurotoxic mycotoxins in the feed, and amelioration of clinical signs with 
additional mycotoxin binder provided strong circumstantial evidence of neurotoxic 
mycotoxicosis. 
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A Histologic Scoring System for Characterizing Blepharitis in Turkey 
Breeder Hens 
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Abstract 

Blepharitis is a significant concern in turkey breeder hens and negatively affects animal 
welfare and production. This study aimed to develop a scoring system to characterize 
microscopic findings in normal and blepharitis-affected eyelids, supporting future research 
into disease etiology and risk factors. Fifty eyelids from late-laying breeder hens (23 weeks 
of lay), representing a range of gross eyelid lesion scores from 0 (no lesion) to 4, were 
processed for histologic evaluation using hematoxylin and eosin, Masson’s trichrome, Luna, 
and Gram stains. Histologic lesions were scored independently in four categories: 
inflammation/cellular infiltration, dermis, epidermis, and conjunctiva. Each category was 
scored on a 0–3 scale (absent, mild, moderate, severe), yielding a total histologic blepharitis 
score ranging from 0 to 12. The inflammatory score considered both the distribution and 
predominant leukocyte population, including heterophils, eosinophils, lymphocytes, and 
macrophages, within epidermal, dermal, and perivascular regions. Dermal features included 
edema, fibrosis, congestion, and necrosis. Epidermal scoring focused on spongiosis, 
hyperplasia, hyperkeratosis, serocellular crust formation, and ulceration. Conjunctival 
scoring evaluated epithelial hyperplasia, squamous metaplasia, spongiosis, and ulceration. 
The presence of mites and/or bacteria was also recorded. Higher microscopic scores were 
associated with increased gross lesion severity. This scoring system provides a consistent 
framework to assess lesions associated with blepharitis, link microscopic findings with gross 
lesion severity, and distinguish between acute and chronic changes. Ongoing and future 
studies will incorporate immunohistochemical analysis of T and B lymphocytes to further 
characterize local immune responses associated with disease severity. 
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Comparison of short- and long-read next-generation sequencing of 
Eimeria genomes 

Ruediger Hauck1, Andrea Pietruska1, Olivia Lockyear1, Mohammadreza Ehsan2, Joel Cline3, 
Klaus Kaemmerer1, Shahna Fathima1 

1Auburn University, Auburn, USA. 2Alabama Department of Agriculture and Industries, 
Auburn, USA. 3Wayne-Sanderson Farms, Oakwood, USA 

Abstract 

The genetic analysis of Eimeria maxima is essential for understanding population structure, 
vaccine performance, and field strain behavior in commercial poultry production. Illumina 
short-read sequencing is convenient due to cost effectiveness and established analysis 
pipelines. However, long-read sequencing is expected to improve haplotype resolution, 
variant detection, and characterization of repetitive genomic regions. In this study, standard 
Illumina short-read sequencing was compared with Oxford Nanopore Technologies (ONT) 
long-read sequencing to evaluate their suitability for genotyping E. maxima from field and 
vaccine-derived samples. 

Fecal samples were collected from commercial broiler farms in Alabama. DNA was extracted 
by standard protocols from purified oocysts and commercial coccidia vaccines. Successful 
DNA extraction was confirmed by quantitative PCR. 

Purified oocyst DNA was amplified using whole-genome amplification followed by Illumina 
library preparation and sequencing in house or ONT long-read sequencing by a commercial 
company. Bioinformatic analysis of short-read data included quality trimming with 
Trimmomatic, alignment to the reference genome with BWA, variant calling with GATK, and 
variant annotation with VEP. Long-read bioinformatic processing included read filtering and 
trimming with Filtlong, alignment with minimap2, and variant calling with medaka. All 
analyses were performed using the NCBI reference genome of the E. maxima Weybridge 
strain. 

The resulting variant profiles and genome coverage obtained from short-read and long-read 
sequencing were compared to assess differences in variant detection, genome resolution, 
and suitability for population-level genotyping of E. maxima. 
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Probiotic spray on Incubating Eggs Prevent Necrotic Enteritis in Broiler 
Chickens 
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Mohamed-Faizal Abdul-Careem3, Susantha Gomis1 
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Abstract 

Incidence of necrotic enteritis (NE) is increasing as sub-therapeutic use of antibiotics is 
terminated in poultry industry. Therefore, alternative measures are required to prevent NE. 
Probiotics are a potential replacement. Currently, probiotics are delivered to chicks after 
hatch. In this study, we explored probiotics delivered as a coarse spray on incubating eggs, 
to prevent NE in broilers. Mixtures of 5 and 3 probiotics were tested against NE. In first 
experiment, eggs were grouped into 6 groups. 1- CP challenge only, 2- Spray+CP challenge, 
3- Spray+Oral 7 days+CP challenge, 4- Spray+Oral 23 days+CP challenge, 5- Oral 23 days+CP 
challenge, 6- Negative control. Probiotic mixture was sprayed on groups 2-4 at 15 and 17 
days of embryonation. Group 4 and 5 received oral probiotics for 23 days and group 3 for 7 
days. At 20 days of age, groups 1-5 were challenged (n=20) with CP. The second experiment 
assigned eggs into 4 groups, 1- 5 probiotic spray, 2- 3 probiotic spray, 3- challenge only and 
4- negative control. Probiotic spray and challenge were conducted as previously. Intestinal 
samples were collected for histology. A significant reduction in histopathological NE lesions 
was observed in the groups that received probiotic spray with 5 probiotics and 3 probiotics, 
compared to positive control (P < 0.001, P < 0.01). In conclusion, administration of a 
probiotic mixture on incubating eggs control NE in broiler chickens. This non-invasive, 
industry feasible technique hold promises for future applications in poultry industry to 
prevent enteric infections like NE. 
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The time, site and mode of action of anticoccidial drugs 

Hector Cervantes 

University of Georgia, Athens, USA 

Abstract 

This presentation will review factors that impact the efficacy of anticoccidial drugs as 
chemoprophylactic or chemotherapeutic agents. The time of action is important because 
drugs that act on early stages of the life cycle of the coccidian parasite are effective for 
chemoprophylaxis while drugs that also have activity on later stages of the coccidian 
parasite have effectiveness for chemotherapeutic purposes. The site of action is also 
important because anticoccidial drugs that are not absorbed into the enterocytes are only 
effective upon the free stages of the parasite, which in turn requires the constant presence 
of medicated feed in the intestinal lumen. Drugs that are absorbed into the enterocyte are 
less dependent on a constant presence of medicated feed in the intestinal lumen since they 
can pass into the cell to affect their anticoccidial action.  The mode of action is another 
important consideration since some drugs, like, for example, the ionophore anticoccidials 
change the ionic exchange across the parasite’s outer membrane making it more difficult for 
the parasite to develop a mechanism of resistance against the drug. Other factors, like the 
dietary concentration of the anticoccidial drug, also play an important role on its activity, 
some drugs can become more coccidiocidal at higher concentrations. Likewise, a parasite 
that can be resistant to an anticoccidial drug at a given concentration can become fully 
susceptible at a higher concentration. 

 
 

 



47 

190 
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perfringens Co-Infection in Broilers 

Rana Waqar Tabish1, Joseph Gulizia1, Yang Lin1, Samuel Rochell1, Wilmer Pacheco1, Matthew 
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Abstract 

This study comparatively analyzed the taxonomic and functional responses of the gut 
microbiome by machine learning in jejuna and ceca of broilers after challenge with Eimeria 
spp. and Clostridium perfringens in a trial evaluating the capacity of dietary fiber to mitigate 
co-infection induced microbial change. Shotgun metagenomic sequencing of d21 samples 
was used to generate taxonomic profiles, while metabolic pathways were reconstructed 
using HUMAnN3. Differential abundance was assessed with DESeq2, and tissue-specific 
Random Forest (RF) models were trained on true challenged (n = 9) and unchallenged (n = 9) 
samples to identify microbial and functional signatures associated with infection. Co-
infection induced a pronounced change in the jejunal microbiome. The jejunum-specific RF 
model correctly identified infection in 71.7% of 53 challenged jejunal samples, whereas the 
cecum-specific model identified infection in 46.3% of 54 challenged cecal samples; notably, 
unlike the jejunum, the cecal microbiome responded to dietary treatment, with 53.7% of 
challenged birds reclassified as “unchallenged” by the RF model. PCoA showed that 
predicted challenged samples clustered together with lower alpha diversity than 
unchallenged samples, indicating dominance of a few opportunistic microbes in challenged 
birds. Procrustes analysis of 53 jejunal and 54 cecal paired and challenged samples showed 
substantial decoupling between jejunal and cecal microbiomes with 47.2% overlap. In 
contrast, functional profiles of either intestinal segment were non-diagnostic (functional 
model error: 66.7). Overall, the results indicate that the taxonomic composition of the 
jejunal microbiota has the best diagnostic value. 
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Abstract 

Coccidiosis is an enteric infection in chickens that causes substantial economic losses and 
animal welfare concerns in the poultry industry. Coccidiosis is caused by pathogenic 
protozoans of the Eimeria species, which infect intestinal cells, impair nutrient absorption, 
and lead to mortality in severe cases. This study investigated the genetic basis of 
susceptibility by comparing two chicken lines: BQ (resistant) and B19 (susceptible). We 
hypothesized that BQ chickens exhibit greater villi-to-crypt ratios, fewer parasite loads in 
tissue, upregulated immune markers, and increased T-cell activation post-infection. Using a 
2x2 factorial design, we assigned female birds to each of four groups (n=9 each): BQ control, 
BQ infected, B19 control, and B19 infected. On day 28 of age, we inoculated infected groups 
with 10 times the regular dose of a live coccidia vaccine, which consists of a mixture of 
Eimeria maxima, tenella, mivati, acervulina, brunatti, and necatrix. At 35 days of age (7 days 
post-infection), we performed necropsies and collected jejunal samples for single-cell 
transcriptomic analysis and spatial sequencing analysis. To validate the sequencing data, we 
histologically prepared and stained the jejunal samples. We used H&E staining to assess 
villus morphology and quantify parasite load. In addition, we used immunofluorescence (IF) 
staining to localize the expression of inflammatory proteins and evaluate immune activation 
and T-cell localization. With these findings, we aim to enhance our understanding of immune 
responses and intestinal pathology in genetically divergent chickens, thus supporting 
breeding strategies that improve disease resistance to coccidiosis in poultry. 
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Long-Term Increases in Broiler Mortality in the United States. 

Jose Otavio Sorbara 

UGA, Athens, USA 

Abstract 

This study evaluated long-term mortality trends in U.S. broiler production and characterized 
changes in mortality patterns across age, weekly growth phases, and market weight over the 
past 15 years using a large industry database. Mortality data from the Agri Stats database 
(January 2010–June 2025) were analyzed, including total mortality (%), weekly mortality 
across nine age intervals (0–7 d to >56 d), and mortality by seven live-weight categories 
(3.6–4.4 to >8.5 lb). Linear regression models were fitted with year as a continuous 
predictor. All statistical analyses were conducted using JMP(SAS). 

Total broiler mortality increased significantly over time (Y = –369.8 + 0.1858×Year; R² = 
0.845; P < 0.0001). Weekly mortality increased significantly in all age intervals except >56 d, 
with the largest annual increases occurring during the late grow-out phase (35–56 d). From 
2020 to 2025, cumulative mortality curves became progressively steeper, with 2025 
exhibiting approximately 30% higher cumulative mortality compared with 2024. Mortality 
also increased significantly with bird age (P < 0.0001) and market weight (P < 0.0001), with 
the greatest rates of increase observed in heavier weight categories (>7.5 lb). 

These findings indicate a sustained, industry-wide increase in broiler mortality, particularly 
during late grow-out, consistent with reduced physiological tolerance to metabolic, skeletal, 
and cardiopulmonary challenges. While increasing market weights and extended grow-out 
periods appear to be important contributors, they do not fully explain the observed trends. 
Further studies integrating pathological diagnoses and lesion-based data are needed to 
better define underlying mechanisms and identify mitigation strategies. 
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Abstract 

Mycoplasma synoviae (M. synoviae) infections are undesirable to the poultry industry and 
avian mycoplasma is considered endemic in the United States. Infected flocks rarely display 
clinical signs, but the threat of regional spread is alarming for companies in the state of 
Georgia that rely on exports and high genetic lines. This project aimed to extend evaluation 
of farm risk factors beyond those presented previously (2024), using spatial techniques to 
identify clusters of M. synoviae infected flocks. Positive-M. synoviae farms identified as cases 
collected over 7 years, from January 2018 to December 2024, were analyzed in this case-
control study for a total of 19 risk factors using univariable and multivariable logistic 
regression analysis. The final model included 5 risk factors as fixed effects (production type, 
proximity to commercial layer 2 miles, land cover type ‘pasture and crop’, presence of 
rodents, presence of backyard poultry within 300 feet), an interaction production type * 
rodents, and company as a random effect. Clusters of infections were identified in the south 
of Georgia using choropleth maps of standardized morbidity ratios (SMRs) and supported by 
global and local Moran’s I tests (Moran’s I=0.098, p=0.049). Alternative analysis using spatial 
scan statistic identified two significant clusters, one in the Northeast only and another 
extending to the South, identified from 2019 to 2024. This presentation reviews the 
epidemiological approach with emphasis on the outcome for the industry with the ultimate 
goal of limiting the introduction of M. synoviae in meat-type breeding stock. 

 



51 

87 
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Abstract 

Ornithobacterium rhinotracheale (ORT) has long been considered a significant turkey 
pathogen as it is detected in a large percent of diseased flocks. However, its detection alone 
does not establish causation, especially when challenge studies have consistently failed to 
reproduce the disease. Consequently, ORT’s classification as a primary or a secondary 
pathogen remains unclear. Therefore, this study aims to investigate whether ORT acts as a 
primary or secondary respiratory pathogen in turkeys.  Two types of ORT epidemiological 
samples were collected. 1.Cross-sectional respiratory samples (lung and trachea) were 
collected from 10 –15 healthy turkey flocks per sampling event, repeated four times per 
year, throughout the study period. 2.Longitudinal samples (respiratory and environmental 
samples) were collected from apparently healthy turkey flocks, on 11 sites classified as case 
sites (with ORT history) or control sites (without ORT history). Longitudinal samples were 
collected at twelve time points per flock, from placement until nine weeks of age. All 
samples were tested using ORT specific qPCR and bacterial isolation was attempted on 
positive samples. Results showed that 60% (95/158) of cross-sectional healthy flocks tested 
positive and 91% (10/11) among longitudinal flocks were ORT positive as early as two weeks 
which persisted until nine weeks in both case and control sites. This data provides evidence 
that ORT can be highly prevalent in apparently health turkeys, without causing disease. 
Source of ORT infection is still undetermined; however, results of this study is suggestive 
that ORT is likely a secondary pathogen in turkey respiratory cases. 
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Abstract 

Pasteurella multocida (PM) remains a critical bacterial pathogen of the U.S. poultry industry, 
where fowl cholera outbreaks cause continuous substantial economic losses and demand 
rapid, strategic epidemiologic decisions. Diagnostic laboratories frequently identify PM, yet 
linking cases, distinguishing outbreak strains, and determining relatedness across farms and 
time remain major challenges due to limited high-resolution, standardized typing tools. 

In this study, a core genome multilocus sequence typing (cgMLST) scheme integrated with a 
hierarchical Life Identification Number (LIN) barcoding system to support routine diagnostic 
investigations and outbreak resolution was developed and validated. The scheme was 
constructed using 1,233 core genes derived from 1,593 PM genomes spanning poultry and 
non-poultry hosts, multiple continents, and collections from 1922–2024. 

The cgMLST framework assigned core genome sequence types (cgSTs) to 97.6% of genomes, 
identifying 1,303 unique cgSTs and providing substantially greater resolution than existing 
seven-locus MLST schemes. Thirteen allelic distance thresholds were defined to establish a 
cgLINcode system, enabling rapid interpretation of isolate relatedness from broad 
population structure to fine-scale outbreak clustering. Evaluation using independent 
outbreak datasets demonstrated accurate delineation of epidemiologically linked poultry 
cases and clear separation from unrelated submissions. 

This newly validated, open-access framework is optimized for sample-to-answer diagnostics 
and is publicly available through PubMLST. It enables diagnostic laboratories to move 
beyond simple organism identification toward actionable, genome-informed case 
investigations, supporting more effective prevention and control strategies in poultry 
production 
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Abstract 

Avibacterium paragallinarum, a Gram-negative bacterium, causes infectious coryza, an acute 
upper respiratory disease of poultry with significant economic impact worldwide. Effective 
disease control depends on timely diagnosis, routine surveillance, and robust 
epidemiological investigation. However, commonly used diagnostic and strain-typing 
approaches, including PCR, band-based genotyping, single-locus sequence typing, and 
multilocus sequence typing, provide limited phylogenetic resolution or insufficient 
discriminatory power for detailed population analyses. 

In this study, we developed and validated a standardized core genome multilocus sequence 
typing (cgMLST) scheme for A. paragallinarum using a curated collection of whole-genome 
sequences representing broad geographic, temporal, and phenotypic diversity. A subset of 
genomes was used to identify conserved, non-paralogous loci for cgMLST scheme 
development. The scheme was subsequently validated using an independent genome 
collection and further refined to remove loci with inconsistent allele calls, resulting in a 
stable and reproducible cgMLST framework. 

Application of the cgMLST scheme revealed substantial genomic diversity within the A. 
paragallinarum population, identifying multiple distinct sequence types and clonal clusters. 
Isolates associated with disease outbreaks exhibited high genetic relatedness, whereas non-
pathogenic isolates displayed greater genomic diversity. A complementary core genome 
single-nucleotide polymorphism analysis produced phylogenetic relationships that were 
highly concordant with cgMLST profiles. Pangenome analysis further indicated that A. 
paragallinarum possesses an open pangenome, consistent with ongoing gene acquisition 
and genomic plasticity. 

Collectively, these findings demonstrate that the proposed cgMLST scheme offers high 
discriminatory power, reproducibility, and scalability, making it a valuable tool for local and 
global epidemiological investigations, outbreak detection, and long-term surveillance of 
A.paragallinarum. 
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Abstract 

Infectious laryngotracheitis (ILT) is a highly contagious, respiratory disease of poultry that 
causes great economic loss. To investigate ILT virus (ILTV) infections in commercial broiler 
flocks vaccinated with ILT vector vaccines, a serological analysis was carried out by a DIVA 
Elisa strategy. The investigation included 26 broiler flocks from three companies that had 
previously experienced ILT outbreaks. The vaccination programs were: Farm 1 applied rFP LT 
expressing gB of ILTV; farm 2 used rHVT ND ILT expressing gI and gD of ILTV; and farm 3 was 
applying either rHVT ND ILT or rFP LT in different flocks. Blood samples were taken at 6 wk of 
age and tested with the ID Screen® ILT gB indirect and ID Screen® ILT gI indirect Elisa kits. In 
farms 1 and 3, all flocks vaccinated with the rFP LT vaccine had 100% of samples negative for 
ILT gI antibodies, indicating no ILTV field infection. However, in farms 2 and 3, samples from 
flocks vaccinated with the rHVT ND ILT vaccine, were 60% and 63% tested positive, 
respectively, for ILT gB antibodies, suggesting an infection from field ILTV. The geometric 
mean titers (GMT) for flocks vaccinated with rFP LT ranged from 311 to 1,526 using the ILT 
gB kit. In contrast, flocks vaccinated with rHVT ND ILT had GMTs from 283 to 1,689 using the 
ILT gI Elisa kit. These serological findings from the DIVA strategy align with clinical 
observations in the field, demonstrating that Elisa DIVA serology can effectively indicate field 
ILTV challenges. 
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Abstract 

Marek’s disease (MD) vaccines, particularly Gallid alphaherpesvirus 2 (formerly serotype 1) 
vaccines (i.e., CVI-LTR and CVI988), are highly efficacious in controlling tumors induced by 
highly virulent Marek’s disease virus (MDV). However, a major drawback of vaccination is 
the lack of sterilizing immunity, which has contributed to a constant increase in MDV 
virulence over the last five decades. In this study, we have evaluated the transmission of the 
vvMDV strain Md5 in chickens vaccinated with either CVI-LTR or CVI988. Since CVI-LTR 
drastically reduces, if not blocks, MDV infection in lymphocytes, our hypothesis was that 
CVI-LTR vaccinated chickens would transmit Md5 less efficiently than CVI988-vaccinated 
chickens. The experiment was conducted in two independent replicates. In each replicate, 
30 SPAFAS chickens were vaccinated in ovo with the recommended dose of either CVI-LTR or 
CVI988 and challenged subcutaneously at 5 days of age with 500 PFU of the Md5 strain. 
Infected chickens were comingled 2 weeks after infection with 30 non-challenged vaccinated 
chickens (CVI-LTR or CVI988) and 30 naïve non-vaccinated chickens. Dust samples were 
collected weekly from each room, feather pulp was collected weekly from naïve chickens, 
and necropsies were performed at the time of death of the chickens or at termination (8 
weeks post-exposure). Our results demonstrate that even though both vaccines reduced 
transmission of Md5, CVI-LTR was more efficient, maintaining transmission at undetectable 
levels through the study in both dust samples and contact naïve chickens. In addition, our 
results demonstrate that CVI988 is shed into the environment at higher rates than CVI-LTR. 
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Abstract 

Echinacea purpurea (EP) has immune enhancement, anti-viral, antioxidant and anti-bacterial 
activity. Likewise, Elderberry and silymarin have immunomodulating, anti-inflammatory, 
antioxidant and antiviral effects. The aim of this study was to determine the effect of using 
EP + elderberry + silymarin on immune response in layer hens vaccinated against Infectious 
Laryngotracheitis (ILT). A total of 120 layer hens (twenty weeks-old) were selected. All Layer 
hens were vaccinated against ILT at first days-old and 6 weeks of age. The groups were: 
Treatment group (vaccinated/basal feed + EP + elderberry + silymarin 0.5 g/kg), and Control 
group (basal feed). Layer hens supplemented with EP + elderberry + silymarin showed 
significant higher titers of antibodies by ELISA compare with Control group. Besides, the 
expression of genetic markers of IL-1, IL6, TNF-α and IFN-γ was enhanced by the treatment 
group compared with control group. In conclusion, the dietary supplementation of EP + 
elderberry + silymarin improved immune response of ILT vaccination. 
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Abstract 

Statistical Process Control (SPC) was applied to evaluate the impact of a vaccine change in 
birds marketed in Q4 2024 and Q1 2025, utilizing over five years of production data (2020–
2025) from two commercial broiler complexes. The objectives were to characterize baseline 
process behavior and identify biologically meaningful deviations in flock performance. Key 
parameters assessed included feed conversion (FC), average daily gain (ADG), live weight, 
mortality, flock uniformity, and processing age—metrics fundamental to monitoring health, 
efficiency, and system stability in modern broiler operations. Because poultry performance is 
inherently influenced by environmental seasonality, quarter‑based stratification was 
incorporated to distinguish normal cyclical variation from true special‑cause signals. Both 
complexes exhibited predictable seasonal trends across major performance indicators; 
however, a notable and synchronous improvement was observed in flocks processed during 
late 2024 and early 2025. During this period, FC reached the lowest values recorded in the 
five‑year dataset, while ADG reached the highest, representing a statistically significant 
difference from seasonal norms. The timing and consistency of these improvements across 
two independent environments strongly suggest that the adoption of a unique, 
commercially available chimera‑based Marek’s disease vaccine contributed to enhanced 
early immune robustness, reducing subclinical impacts on growth and improving overall 
efficiency. These findings highlight the essential role of seasonally adjusted SPC charts in 
interpreting broiler performance data and demonstrate their value in detecting meaningful 
improvements within complex, variable production systems. 
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Abstract 

Marek’s disease (MD) is a lymphoproliferative disease of chickens caused by an 
alphaherpesvirus which results in T cell lymphomas, neuropathies, and immune suppression. 
Vaccine control of MD is critically important to prevent losses; however, vaccines do not 
prevent transmission, which can lead to outbreaks from highly virulent strains. Improving 
vaccinal control against hypervirulent Marek’s disease virus (MDV) strains may require novel 
vaccine designs, such as adjuvants, to meet these challenges. One possible target is the PD-1 
pathway; PD-1/PD-L1 blockade can improve immunity against cancers and chronic infections 
by reducing T cell exhaustion. We performed a challenge study investigating this pathway 
using rabbit polyclonal antibodies against chicken PD-1 or PD-L1, as well as a human 
monoclonal antibody predicted to interact with chicken PD-1 (pembrolizumab). We injected 
chicks IV with titrated doses of antibodies followed the same day by challenge with virulent 
MDV. For the pembrolizumab groups, we injected a second scaled dose of antibody 7 days 
later. Survival at 8 weeks was highest in the group receiving the lowest dose of anti-PD-1 
polyclonal (100% vs 74% survival of controls). Injection of either pembrolizumab or anti-PD-
L1 antibodies did not affect survival, however groups receiving anti-PD-L1 antibody had 
reduced gross tumor incidence (27% in the low dose group and 50% in the high dose group, 
compared to 79% incidence in the control group). Intriguingly, injection of anti-PD-1 and 
anti-PD-L1 polyclonals suppressed viral shedding by 22 days at all doses. The PD-1 pathway 
may be a useful target for enhancing immune surveillance against MD. 
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Abstract 

The scientific history of Histomonas meleagridis can be divided into four partially 
overlapping phases. The first phase started in the late nineteenth century after the first 
description of the parasite and the disease it caused in the United States. Parallel to the 
severe economic damage H. meleagridis caused, groundbreaking work by Ernest E. Tyzzer 
and other scientists described the two morphologies of the parasite allowing its taxonomic 
classification and its ecology including its use of the eggs of the cecal worm Heterakis 
gallinarum as vector. In an intense phase starting in the 1940s and lasting until the early 
1970s, several antihistomonal drugs and feed additives were discovered. The arguably most 
important of these were nitroimidazoles, nifursol and nitarsone, but also paromomycin, 
which would receive a minor revival several decades later. Collateral damage of this success 
story of therapy and prophylaxis was that relatively little research was done as outbreaks of 
Histomonosis occurred very rarely from the1970s to the early 2000s. However, starting in 
the late 1990s the use of drugs and feed additives against H. meleagridis have 
been successively banned in an increasing number of countries. Consequently, the disease 
re-emerged, and thus Histomonas research was ramped up again. Initially, this included 
relearning basics including how to culture the parasite in vitro. Further experiments 
confirmed old knowledge, frequently with more advanced experimental methods. Finally, 
advanced molecular methods were used to obtain new insights, like genomic sequences and 
a more detailed characterization of the immune response against Histomonas. 
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Abstract 

Cholera toxin (CT) is a potent mucosal adjuvant used in humans and animals. Our previous 
studies demonstrated that oral delivery of Clostridium perfringens (CP) adjuvanted with CT 
at hatch, with or without in ovo CpG-ODN delivery and a booster dose of CP-CpG-ODN on 
day 10, protected broilers against necrotic enteritis (NE), while oral delivery of CT alone also 
conferred protection against NE. The objective of this study was to explore in ovo delivery of 
CpG-ODN prior to oral delivery of CT induces trained immunity. We have previously 
demonstrated switching of cellular energy metabolism from glycolysis to mitochondrial 
oxidative phosphorylation (OXPHOS) as a strong indicator of immune cells transitioning to 
memory cells in birds induced with trained immunity. Groups of broiler hatching eggs were 
delivered with CpG-ODN by the in ovo route and delivered with CT at hatch and challenged 
with CP or E. coli at day 27 of age. Birds delivered with CpG-ODN by the in ovo route, 
followed by oral delivery of CT, protected against NE and E. coli septicemia at a significant 
level (P<0.05). Furthermore, broiler hatching eggs delivered with inovo CpG-ODN and oral CT 
at hatch demonstrated switching of cellular energy metabolism from glycolysis to 
mitochondrial OXPHOS using Seahorse XF analyzer. This study demonstrated combination of 
in ovo CpG-ODN followed by oral delivery of CT protected birds against NE and E. coli 
septicemia by inducing trained immunity, while birds that received only CT by the oral route 
protected against NE and E. coli septicemia, exploiting GLA concept. 
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Abstract 

Spotty Liver Disease (SLD), caused by Campylobacter hepaticus, causes significant production 
losses in the egg industry. Current autogenous killed vaccines are limited by the slow growth 
of the pathogen and inconsistent efficacy. This study aimed to develop a more efficient 
alternative by identifying immunogenic mimotopes and expressing them on an avian 
pathogenic Escherichia coli (APEC) vaccine vector. As the first step, phage display and 
reverse vaccinology approaches were employed to identify immunogenic mimotopes that 
mimic epitope structure. Subsequently, the outer membrane protein C (OmpC) of E. coli was 
used as scaffold for constructing a surface display library. The surface expression of the 
mimotopes was confirmed in vitro by Western blotting. The verified ompC+mimotope 
constructs were subsequently subcloned into the Asd+pYA3422 expression plasmid and 
electroporated into the APEC PSUO78 ∆aroA ∆asd vaccine vector strain. A chicken 
vaccination-challenge trial was conducted using nine groups of chickens, each experimental 
group received a mixture of two recombinant E. coli strains carrying different mimotopes, 
administered orally at 16 and 18 weeks of age and challenged with C. hepaticus at 26 wks of 
age. Immunogenicity and efficacy studies in chickens demonstrated that out of the 14 
mimotopes tested, two flagellar- and one major outer membrane protein (MOMP)-related 
peptides elicited significant immune responses and conferred protection against C. 
hepaticus challenge. These results identify three promising candidates for a multivalent 
mimotope vaccine. Future research will focus on optimizing this multivalent approach to 
provide dual protection against both C. hepaticus and APEC. 
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Abstract 

Newcastle disease (ND) vaccination programs include live attenuated, recombinant, or 
inactivated vaccines administered in ovo or post-hatch, with or without boosters.  This study 
characterized early gene expression profiles in chickens after a booster with a live ND 
vaccine following priming with the same or a recombinant vaccine. Forty-five SPF eggs were 
assigned to mock-vaccinated controls and to in-ovo-HVT-ND or 1-d LaSota (LS) groups, each 
with or without booster. The HVT-ND–vaccinated birds received a full 0.1 mL dose. the LS-
vaccinated birds received 10⁷ EID₅₀ in 100µl via eyedrop. The booster consisted of the LS 
strain in the same dose and route as mentioned above but administered at 14-days. Twenty-
four hours post-vaccination, the Harderian glands (hg) and trachea (tc) of nine birds per 
group were collected. A transcriptomic analysis was performed, and genes with an adjusted 
p-value < 0.05 on the FCR and logFC > ±1.5 were considered differentially expressed. For 
each organ, gene expression levels were compared between each treatment and the control 
by t-test. Differentially expressed genes (DEGs) lists from booster and non-booster groups 
were compared to identify DEGs uniquely associated with booster protocols, followed by 
identification of DEGs shared amongst booster groups. Independent of the primer vaccine, 
inclusion of LS booster led to higher expression of type I interferon-stimulated genes in both, 
hg and tc, compared to groups without booster. These findings suggest an association 
between the presence of an LS booster and increased IFN-I response that may impact 
immune defense in subsequent challenge. 
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Abstract 

Gene expression serves as the dynamic link between nutrition and physiological outcomes, 
allowing for immediate improvements in immune function and stress resilience. This study 
evaluated the efficacy of Improx™, an ionized alkaline mineral complex containing 
bioavailable silicic acid and fructooligosaccharides (FOS), designed to enhance the health 
and performance of poultry by modulating biological pathways through gene expression and 
by priming the gut, thereby stimulating systemic immunity. The study utilized RNA 
sequencing and clinical trials involving challenges with Clostridium perfringens, Eimeria 
maxima, Salmonella Enteritidis, and Newcastle Disease virus (NDV). 

Bioinformatic analysis performed in peripheral blood revealed significant stimulation in gene 
expression pathways related to lymphocyte activation, myeloid cell differentiation, and TLR 
and NOD-like receptor signaling. These findings were corroborated in the clinical trials as 
follows, 

1. Under C. perfringens and E. maxima challenges, supplemented broilers achieved 
significantly higher weight gain (p < 0.05) than traditional coccidiostats and vaccines, 
while reducing mortality and lesion severity. Economically, the inclusion yielded a 
return on investment (ROI) up to 19.1 times that of traditional treatments during 
early growth phases. 

2. During Salmonella Enteritidis challenge, supplementation enhanced ConA 
proliferation, indicating T-cell capacity. 

3. NDV models showed higher seroconversion and prolonged cytokine expression (IL-2, 
IL-6), providing protection against velogenic - viscerotropic genotype VII. 

4. In broiler breeders (77–88 weeks), 500 g/ton of the complex increased egg 
production by 3.71% and significantly improved eggshell strength (p < 0.05). 

Targeting specific immune pathways through gene expression modulation represents a 
highly effective approach to sustaining performance and biological readiness in intensive 
production systems 
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Abstract 

Infectious Bronchitis (IB) is a major poultry respiratory disease, and some IBV strains also 
affect the urogenital tract. In Brazil, GI‑11 and GI‑1 historically predominated; however, 
GI‑23 (Var‑2) was first reported in 2022 associated with an increase in respiratory disease 
and severe airsacculitis condemnations. A homologous live GI‑23 vaccine was introduced in 
February 2023. This study aimed to describe IBV epidemiological dynamics in Brazil from 
2022 to 2025. A total of 4,151 samples (trachea, kidney, cecal tonsils, and cloacal swabs) 
were collected from commercial broilers, breeders, and layers across multiple Brazilian 
regions, from flocks with or without clinical signs and under different IBV vaccination 
programs. Samples were tested by RT‑qPCR for IBV detection and genotyped to identify 
GI‑11, GI‑23, and GI‑1 lineages. Frequencies of single and mixed detections were calculated 
to characterize co‑circulation patterns. Overall, 37% of samples were positive only for GI‑23, 
34% only for GI‑11, and 5% only for GI‑1. Mixed detections included GI‑11 + GI‑23 (14%), 
GI‑23 + GI‑1 (6%), GI‑11 + GI‑1 (4%), and 1% with all three lineages. Considering total 
presence, GI‑23 was detected in 58% of samples, surpassing GI‑11 (53%) and GI‑1 (15%). 
These findings indicate a marked shift since 2022, with GI‑23 becoming the predominant IBV 
lineage while co‑circulating with endemic strains, reinforcing the need for continuous 
surveillance and vaccination strategies aligned to field diversity. 
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Abstract 

Infectious bronchitis virus (IBV) is a highly contagious chicken coronavirus known to cause 
various pathologies with multiple variants documented worldwide. Little has been published 
about IBV genotype PA1220, although it was first isolated in 1998 from Pennsylvania layers. 
PA1220-like variants have also recently been reported in the United States, Canada, and 
Europe. Commercial genotyping assays typically include PA1220, but clinical significance of 
positive results is often unclear. We analyzed 129 submissions through the Pennsylvania 
Animal Diagnostic Laboratory System (PADLS) between January 1, 2022, and December 31, 
2025, that had PA1220 detections via IBV real-time PCR genotyping. Of the 129 submissions, 
121 submitted birds for necropsy and 8 submitted tissue samples. PA1220 was the only IBV 
genotype detected in 50 of the cases (38.76%), whereas the remaining 79 cases had 
additional IBV genotypes (61.24%). The most prevalent genotype detected concurrently with 
PA1220 was DMV1639 (41.77%) and Ark was the least common (20.25%). Regarding the 
forty-six PA1220-only necropsy cases, the chief complaint was increased mortality (65.22%), 
followed by poor production (41.30%) and egg abnormalities (8.70%). Of the gross findings, 
60.87% were systemic (e.g., polyserositis), 39.13% were respiratory (e.g., tracheitis), 36.96% 
were reproductive (e.g., salpingitis), and 26.09% were renal (e.g., nephritis). Coinciding 
bacterial agents were detected in 76.09% of the PA1220 necropsy cases, which were 
primarily Escherichia coli (52.17%) and Avibacterium paragallinarum (32.61%). PA1220 was 
the sole agent detected in seven of the forty-six necropsy cases. This analysis describes 
common findings in cases with PA1220 and may direct future research into this genotype. 
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Abstract 

Infectious Bronchitis Virus (IBV) remains a significant threat to the poultry industry, 
necessitating the development of more effective and field-applicable vaccination strategies. 
This study evaluated the efficacy of co-administering Quil-A and Chitosan (QAC)-adjuvanted 
DNA constructs expressing the Spike (S) and Nucleocapsid (N) proteins of IBV Mass-41 
through various delivery routes. We compared mucosal (oculonasal and oral) and parenteral 
(subcutaneous, SQ) routes for priming SPF White Leghorn chicks at 1 day of age (doa), 
followed by an oral boost at 14 doa to simulate field-convenient mass vaccination. 
Additionally, we evaluated a novel bicistronic plasmid construct expressing the N protein 
downstream of the S protein via internal ribosomal entry site (S-IRES-N). Our results 
demonstrate that both mucosal priming routes provided superior protection compared to 
SQ priming, significantly alleviating clinical signs and reducing tracheal viral shedding. This 
efficacy was achieved despite mucosal priming utilizing lower DNA concentrations (20 ug 
oculonasal, 50 ug oral) than the parenteral priming (60 ug) suggesting that early-life mucosal 
uptake in the neonatal respiratory and gastrointestinal tracts may be a critical driver of 
protective immunity against IBV. Furthermore, the bicistronic S-IRES-N construct provided 
stronger humoral responses (ELISA-IgY) and significantly reduced viral shedding than the co-
administration of separate S and N constructs. These findings suggest that while mucosal 
priming is ideal for IBV protection, the use of bicistronic constructs can significantly enhance 
the efficacy of parenteral delivery systems by increasing antigen expression. This study 
highlights a path for DNA vaccines that combine high-yield protein expression with practical, 
mass-vaccination protocols. 
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Abstract 

Infectious bronchitis (IB) remains an economically important and significant respiratory 
disease caused by infectious bronchitis virus (IBV). The genome of IBV is a single-stranded 
positive-sense RNA approximately 27 kb in size that encodes the spike, envelope, 
membrane, nucleocapsid and additional proteins. The continual occurrence of point 
mutations and recombination events results in the emergence of new IBV strains, creating 
complexity in vaccination strategies targeting circulating strains. This study evaluated 
genomic changes in the S1 region of variant IBV field virus, DMV/1639, following bird-to-bird 
transmission across 10 passage groups. The initial portion of this study investigated IBV field 
virus using clinical signs and virus detection post-challenge. Ten consecutively hatched 
passage groups consisting of two Mass vaccinated and non-vaccinated sub-groups per 
passage were used. The initial group was challenged with DMV/1631 at 21 doa. Subsequent 
passage group were exposed to challenge virus via contact transmission. For the final 
passage, choanal cleft swabs were collected from the vaccinated sub-group. Swabs were 
pooled together for virus isolation and then processed using Oxford Nanopore sequencing 
on the MinION platform. Reads were filtered and trimmed to focus on the full-length spike 1 
gene. Early results of the sequence data indicate nucleotide changes at multiple positions in 
the S1. The most notable change occurred at position 540, with a frequency >90%, resulting 
in an amino acid substitution. Additional changes were detected at positions 544, 709, 1077 
and 1129, and identification of amino acid shifts is likely, with further analysis. Our early 
findings indicate various mutations occurred as the initial challenge strain passed among and 
between passage groups. 
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Abstract 

Infectious Bronchitis virus (IBV) has been present in Peru since the late 1960s, leading to 
heavy economic losses in the poultry industry. Control and prevention strategies have 
progressively improved and include proper vaccine handling and application, updated 
vaccination protocols, use of Mass-type live attenuated vaccines, and the incorporation of 
inactivated vaccines containing variant IBV antigenic fractions in layers and breeders. 
Despite these measures, molecular surveillance has revealed the continuous emergence of 
new strains, indicating a dynamic epidemiological scenario. In 2009, IBV genotype GI-16 (Q1-
like) was detected in Peru in broilers with respiratory and renal lesions in Arequipa. That 
genotype rapidly became the predominant IBV type detected nationwide. In 2018, genotype 
GI-13 (793B-like) was identified in broiler breeders from the Peruvian coast and later that 
year in layers. By 2020, that genotype was also detected in broilers, representing 28.5% of 
detections, and from 2022 to 2024 it became the only IBV type identified in the country. 
Between December 2024 and July 2025, 21 samples from nine commercial layer and broiler 
breeder farms across two regions were submitted for IBV diagnosis. Affected flocks (9–49 
weeks of age) exhibited respiratory signs, renal lesions, and alterations in eggshell quality 
and production. Fourteen samples tested positive, and five were successfully sequenced 
(FTA cards with tracheal swabs imprints), resulting in the first report of the TC07-2 (GVI-1) 
strain in Peru (2 broiler breeder and 1 layer flock). This finding suggests geographic spread of 
a strain previously described in China and highlights the need for continued monitoring due 
to its genetic distance from currently used vaccines. 
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Abstract 

Infectious Bursal Disease is a major poultry disease, leading to mortality, 
immunosuppression, and secondary infections in young birds, with negative impact on flock 
performance. Effective control relies on biosecurity and vaccination. The live attenuated 
Gumboro naked virus vaccine based on MB strain, introduced in Indonesia four years ago, 
represents a novel IBD naked virus suitable for in-Ovo or SC injection at the hatchery. A 
commercial field study was conducted in March 2025 across two broiler farms (112,000 
birds) to compare the safety and efficacy of the naked virus vaccines with an immune-
complex vaccine (ICX). 40,000 DOC were vaccinated with the naked virus by subcutaneous 
injection at the hatchery, while 72,000 DOC received ICX. At 1, 14, 21, and 28 days of age 
involved collecting twenty blood samples per group for serological analysis of the IBD 
antibody levels using ELISA (IDEXX IBD-XR Ab Test). Additionally, five Bursa per group were 
collected for BBWR calculation and conventional PCR and sequence analysis at Vetmeduni, 
Austria. At 28 days, the naked virus group showed a seroconversion titer of 10,363 (CV11%), 
while the ICX group had a titer of 3,663 (CV114%). PCR confirmed vaccine virus presence at 
21 & 28 days in both groups. The performance index of the broilers vaccinated with the 
naked virus was 100 points higher than in birds with ICX. Results showed that naked virus 
vaccine based on MB strain induced earlier and more uniform antibody seroconversion 
compared to ICX, with no adverse effects on BBWR and a significant improvement in 
performance. 
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Abstract 

Immunization against very virulent Infectious Bursal Disease Virus (vvIBDV) in Central and 
Eastern Africa (CEA) is particularly challenging. This responds to factors such as circulating 
strains with high breakthrough titers, large variability of Maternally Derived Antibodies 
(MDA), and limited availability of laboratories to measure MDA. 

This work analyzes a case of severe clinical vvIBDV in a six-week-old commercial pullet flock 
in Zambia in July 2024. Typical clinicopathological presentation was observed, with sudden 
increase in mortality (reaching 79% in 10 days), severe nephrosis, muscular ecchymosis, and 
necrotic, hemorrhagic bursas. Although MB-strain-based IBD vaccine was applied at 9 and 18 
days of age (dates scheduled without considering MDA titers), IBD ELISA showed that all 
tested birds were negative. Deventer analysis of MDA in day-old pullets from the same 
parental flock as the infected birds recommended vaccination at days 18 and 26, suggesting 
that MDA had neutralized the vaccine in the infected flock. IBDV RT-PCR and sequencing on 
bursa samples detected KZC-110, a vvIBDV strain prevalent in CEA. The flock was culled at 9 
weeks. 

The next pullet flock received live MB-strain-based vaccine at the hatchery. On-farm MB-
strain-based vaccine was scheduled at days 18 and 24, according to day-1 MDA titers. RT-
PCR and sequencing on bursa samples at day 28 showed colonization by MB strain, 
indicating protection. 

As in the reported case, protocols scheduling MB-strain-based vaccines according with day-1 
MDA titers successfully render protection against vvIBDV in CEA. MB-strain-based hatchery 
vaccine is further assisting to reach immunization, especially in areas without serology 
laboratories. 
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Abstract 

This study was done in 2025 in 4 barns on a multi-age broiler-farms located in Quebec to 
evaluate the impact the implementation of an immune complex  infectious bursal disease 
virus (IBDV) vaccination for 3 consecutive flocks on IBDV and infectious bronchitis virus (IBV) 
DMV/1639 status and production parameters. Bloods (n=10), tracheas (n=6) and bursas 
(n=6) were collected at 10 and 30 days of age (doa). A total of 130 bloods, 33 pools of 
tracheas and 33 pools of bursa samples were analyzed by IBD ELISA, multiplex RT-PCR-IBV 
(IBV,DMV/1639,MASS,CONN) and RT-PCR IBD respectively. 17 IBDV-VP2 sequencing were 
completed. Production parameters (viability, FCR, ADG, total condemnation) were analyzed. 
We found an IBD ELISA titer average of 2164 (8-11 doa; titer range 122-6996). We found that 
IBDV PCR CT-average before the use of the immune complex IBDV vaccine was 17.04 (CT-
range 13.85-21.48) and the 2nd-3rd flocks vaccinated had a CT-average of 23.88 (CT-range 
16.67-35.33). Comparing the same period (Feb-May) of the years 2024 (previous IBDV-
program) & 2025 (immune complex IBDV vaccine), FCR went from an average of 1.5633 to 
1.5125 and ADG from an average of 62.98 to 65.84 respectively. 3 different wild type strains 
were identified by VP2 sequencing during the project (BC_15-062782, US_PA105-2014 and 
US_Edgar-AY918950). Monitoring IBV-IBDV and examining production parameters are 
crucial to understand the on-farm infection dynamics and its impact on production in regard 
of the control program implemented. 
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Abstract 

Infectious bursal disease (IBD) is a globally distributed viral disease affecting young chickens 
and is caused by infectious bursal disease virus (IBDV), a double-stranded RNA virus of the 
family Birnaviridae. Clinical disease ranges from mild, nonspecific signs to severe outbreaks 
with high morbidity and mortality associated with very virulent strains. While acute clinical 
presentations can be evident, subclinical IBD is currently the most prevalent in commercial 
poultry production. This form is frequently underdiagnosed, leading to immunosuppression, 
followed by secondary infections, impaired vaccine responses, and significant economic 
losses. To characterize the circulating IBDV strains in Latin America, an epidemiological 
survey was conducted using samples collected from broiler and layer flocks in multiple 
countries. Bursa of Fabricius tissue was collected on FTA cards from birds aged 14 to 42 days. 
A total of 194 samples were analyzed, including 185 from broilers and 9 from layers. 
Molecular detection and genotyping were performed by PCR and sequencing, following the 
genogroup classification system proposed by Michel and Jackwood (2017). Of the total 
samples, 27 (13.9%) were negative for IBDV, 6 (3.1%) presented mixed infections, 25 (12.9%) 
were classified as genogroup 1, 87 (44.8%) as genogroup 2, and 35 (18.04%) as genogroup 4; 
14 samples (7.3%) could not be genotyped. Genogroup 2 was the predominant strain in all 
evaluated countries except Brazil, where genogroup 4 predominated. These findings 
demonstrate regional variation in IBDV genogroup distribution and underscore the 
importance of continuous surveillance to support informed biosecurity measures and 
vaccination strategies. 
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Abstract 

Infectious Bursal Disease Virus (IBDV) remains a significant and evolving threat to 
commercial broiler production in the USA, particularly due to the prevalence of variant IBDV 
strains. Unlike classical IBDV, where marked gross lesions impacting the Bursa of Fabricius 
are present alongside mortality, variant IBDVs tend to result in subclinical infections due to 
underlying immunosuppression. As a result, impacted flocks are more susceptible to 
secondary diseases such as Inclusion Body Hepatitis (IBH) and others. Field experiences have 
indicated that, over time, complexes relying heavily on HVT-vectored IBDV vaccines 
observed an earlier variant challenge window. 

The field trials discussed herein assessed the effectiveness of a live immune-complex IBDV 
vaccine within commercial broiler complexes undergoing high variant IBDV pressure. Key 
parameters evaluated included bursal integrity, livability, body weight (BW), adjusted feed 
conversion ratio (Adj. FCR), condemnation rate, and total cost per pound of body weight. 
Comparisons between flocks before and after introduction of the immune-complex vaccine 
revealed improvements across all measured categories which reflected immediate benefits 
in bursal and general bird health, along with reduced IBH-associated mortality. 

Furthermore, implementing a rotational IBDV vaccination program—alternating between 
immune-complex and HVT-vectored IBDV vaccines—has provided sustained advantages in 
mitigating stubborn variant IBDV challenges across multiple locations. Ongoing field trials 
continue to demonstrate the value of both initial introduction and rotational use of immune-
complex IBDV vaccines for robust IBDV control in commercial broiler operations. 

Keywords: Infectious Bursal Disease; IBDV; immune-complex vaccine; immunosuppression 
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Abstract 

Infectious Bursal Disease (IBD) is a highly contagious immunosuppressive disease in young 
chickens caused by Infectious Bursal Disease Virus (IBDV) and is economically important to 
the global poultry industry. While many existing vaccines provide protective maternal 
antibodies, early vaccination of broilers has presented ongoing challenges. To overcome this 
issue, a frozen immune complex vaccine containing an IBDV Winterfield 2512 Strain 
complexed with bursal disease antiserum (BDA) was developed and successfully protected 
commercial broilers from IBD when administered in ovo (18 days of embryonation). Sera was 
collected on the day of hatch, and at one, three, four and five weeks of age to monitor 
changes in maternal antibody titers and vaccine takes. Between three and five weeks of age, 
maternal antibodies became undetectable by ELISA. The vaccinated group began producing 
antibodies at four weeks of age. All groups were challenged at six weeks of age with IBDV by 
eye drop and monitored for five days. At five days post-challenge, necropsies were 
performed and bursa examined for lesions such as edema, peri bursal edema, and 
hemorrhage. Vaccinates were 100% protected with no edema, peri bursal edema or 
hemorrhage, while non-vaccinated controls that were 100% susceptible. These studies 
demonstrated that this new vaccine containing IBDV complexed with BDA can be 
administered in ovo to antibody-positive flocks and provide robust protection against 
challenge. 
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Abstract 

Infectious bursal disease virus (IBDV) is of major economic importance to the poultry 
industry. The global population of IBDV strains has been classified into genogroups based on 
the amino acid sequence of the hypervariable region (HVR) of the capsid protein 
(VP2).  However, how the genogroups relate to each other antigenically is poorly 
understood. To address this, we inoculated groups of chickens with a panel of seven 
recombinant IBDVs that contained HVRs from six different genogroups from Europe, South 
America, China, Australia, and the USA. We obtained the serum, conducted a cross-
neutralization assay, and applied antigenic cartography analysis to the results. Sequence 
distance (as measured by amino acid substitution count) correlated weakly with antigenic 
distance (Pearson’s Coefficient = 0.467, R2 =0.218), suggesting that the antigenic 
relationships of IBDV strains could not be accurately predicted based on the HVR sequence 
alone. We hypothesized that classifying IBDV based on the structural similarity of the capsid 
might lead to a better correlation with antigenic distance. To test this hypothesis, we used 
Alphafold3 to predict the structure of the VP2 timers of the seven recombinant strains and 
we developed a computational algorithm to quantitatively compare the structures and 
assign an overall “structural distance” score for each strain. The structural distance score 
produced by our algorithm showed a substantially improved correlation with the observed 
antigenic distance (Pearson’s coefficient = 0.784, R2 =0.614). In the future, it might be 
possible to classify IBDV strains into a “structural phylogeny“, to better inform vaccine 
antigen selection. 
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Abstract 

Infectious bursal disease (IBD) is a highly contagious disease of chickens, which is caused by 
Infectious Bursal Disease Virus (IBDV). The virus’ primary targets are B lymphocytes in the 
Bursa of Fabricius, and infections early in life of chickens can result in severe and permanent 
immunosuppression. IBDV has world-wide distribution, but the disease has been controlled 
successfully via vaccination. In the United States, IBD is controlled primarily through breeder 
vaccination and passage of maternal immunity to the progeny, which can prevent early 
infections and severe immunosuppression. We have isolated and fully characterized several 
antigenic variant IBDV isolates from commercial broilers. Pathogenicity was evaluated in SPF 
embryonated eggs and SPF chickens, and contemporary field isolates were most similar to 
the Delaware Variant-like viruses. Complete genomes were sequenced for each field virus 
and specific amino acid changes identified that could have led to the antigenic changes. 
These genetic changes were not identical for each field virus showing that more than one 
genetic variant was present. Next, antisera were produced against each antigenic variant, as 
well as the Delaware Variant E, Standard IBDV, and AL-2 strains, and cross neutralizations 
completed in SPF embryonated eggs. Contemporary variant IBDVs were not neutralized by 
the antiserum made against Delaware Variant E, Standard IBDV, and AL-2 strains, and did 
not neutralize each other, further showing heterogeneity among the field IBDVs. 
Interestingly, even though some contemporary IBDV isolates were genetically most similar 
to the AL-2 strain (AL-2 genotype), they were not neutralized by the AL-2 antiserum, 
indicating that genotype alone is not enough to characterize IBD field isolates. 
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Abstract 

Infectious bursal disease virus (IBDV) is a significant threat to poultry production worldwide 
due to its ability to cause immunosuppression. While one serotype is recognized to cause 
clinical and subclinical disease in poultry, antigenic variants continue to evolve 
worldwide.  Molecular phylogeny based on the hypervariable region of VP2 (hvVP2) of the 
IBDV segment‑A genome, which contains the virus’s key antigenic determinants, has 
enabled global genotyping of circulating strains. Within this system, genogroup A2 is 
currently divided into four subclades (A2a–A2d). In this study, we analyzed IBDV field strains 
from multiple poultry farms in Mexico to characterize their molecular diversity, with a focus 
on the A2 genogroup. 

Phylogenetic analysis of hvVP2 sequences showed that the Mexican isolates formed two 
main clusters: one aligning with previously reported atypical Mexican strains in genogroup 
A5, and another forming a distinct, well-supported lineage within genogroup A2. Pairwise 
comparisons indicated strong genetic similarity among Mexican A2 strains (~97.6% 
nucleotide; 98.5% amino acid), while comparisons with other A2 subclades showed lower 
similarity (89–94% nucleotide; 92–96% amino acid). 

Relative to the reference strain variant Delaware E USA (AF133904), amino‑acid analysis 
identified multiple substitutions enriched among the Mexican A2 strains, including changes 
in surface‑exposed antigenic regions of VP2, particularly within major hydrophilic peaks and 
nearby neutralizing epitopes. These data support classifying this Mexican lineage as a 
previously unrecognized A2 subclade, provisionally designated A2e. Additional antigenic and 
biological studies are needed to determine its epidemiological relevance and potential 
impact on vaccination and disease control. 
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Abstract 

Introduction: 
Infectious bursal disease (IBD) is a highly contagious viral disease causing 
immunosuppression and economic losses in poultry. This report describes an outbreak in six-
week-old ISA Brown pullets with secondary infections. 

Case history: 
On 16 June 2025, carcasses were presented to the Avian and Fish Clinic Unit, Veterinary 
Teaching Hospital, University of Jos, for postmortem examination following high mortality 
and cannibalism in a flock of 4,650 six-week-old ISA Brown pullets reared in battery cages. 
Mortality prior to presentation was 15, 22, and 33 birds over three days. Birds received 
borehole water and a live Newcastle disease vaccine on the day of presentation. 

Necropsy findings: 
Lesions included pale shanks, mucoid nasal discharge, pale trachea with exudate, 
ecchymotic hemorrhages in breast and thigh muscles, congested and discoloured liver and 
spleen with petechial hemorrhages, pale enlarged kidneys with distended ureters, mildly 
congested frothy lungs, and swollen bursae of Fabricius. 

Diagnostics: 
Tentative diagnoses were IBD and mycoplasmosis. Histopathology showed desquamation of 
intestinal villi with schizonts, interstitial pneumonia, and necrosis with hemorrhage of 
lymphoid follicles. Bacterial culture and antibiotic susceptibility testing guided therapy. 

Treatment and outcome: 
Supportive care included multivitamins, trace mineral supplementation, and drinking-water 
sanitation using Viru-Supa® (potassium peroxomonosulfate and sodium dichloro-
isocyanurate). Birds received gentamicin and doxycycline for five days. Mortality declined 
from 154 deaths on day 0 to 2 by day 7. 

Conclusion: 
This case highlights the impact of IBD and secondary infections. Early diagnosis, targeted 
therapy, and biosecurity measures reduced mortality and emphasize the importance of 
vaccination and disease prevention. 
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Abstract 

Research funding history for both public and private funding sources were collected for the 
years available. Specifically, only research related to poultry health, welfare, or food safety 
were included. Funding tended to follow several contemporary topics considered of 
particular importance, with some research topics receiving multiple grants often extending 
over multiple years and utilizing a large proportion of all available funding. Topics considered 
of less importance were funded less frequently and inconsistently. Research funding 
agencies typically choose research topics for funding based on research priority lists 
compiled by the agency or a professional organization such as AAAP. Particular topics tend 
to remain near the top of priority lists for multiple years, likely influencing the continued 
consistent funding of these topics. This practice contributes to the difficulty researchers 
encounter when attempting to acquire funding for topics which are not listed near the top 
of research priority lists. 

 



80 

Mycoplasma 
126 

Integrated Molecular and Serological Surveillance of Mycoplasma 
synoviae in the Middle East and North Africa 

Husam Bakri, Raghad Amro, Rana Ayoub, Saja Khader 

Vaxxinova International, Amman, Jordan 

Abstract 

Mycoplasma synoviae (MS) has been increasingly associated with a wide range of clinical 
manifestations in poultry flocks across the Middle East and North Africa (MENA) region, 
including respiratory signs, synovitis, reduced growth performance, and disorders of the 
reproductive system. In laying hens, MS infection has been linked to eggshell apex 
abnormalities, resulting in downgraded egg quality and economic losses. Despite the 
growing clinical impact of MS in the region, preventive options have historically been 
limited, as effective commercial vaccines were not widely available until recent years. This 
has made molecular and serological surveillance essential for understanding MS circulation 
and supporting effective control strategies. 

In the present study, a total of 344 field samples were collected from commercial poultry 
flocks across the MENA region. Molecular screening using PCR identified MS in 201 samples, 
which were subsequently subjected to partial sequencing of the vlhA gene to assess the 
genetic diversity and phylogenetic relationships among circulating strains. In parallel, sera 
collected from corresponding flocks were analyzed using serological assays to evaluate 
antibody responses and exposure patterns. Phylogenetic analysis revealed genetically 
diverse MS strains clustering with both regional and international reference lineages, while 
serological monitoring demonstrated variable seroprevalence among flocks, reflecting 
differences in infection pressure and management practices. These findings highlight the 
importance of integrated molecular and serological surveillance for improving MS control 
and informing vaccination strategies in the MENA region. 

 

Keywords: Mycoplasma synoviae; poultry; molecular epidemiology; serological monitoring; 
vlhA gene; MENA region; surveillance 
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Abstract 

Mycoplasma synoviae typically causes subclinical respiratory infections in poultry; 
however, highly virulent strains can induce severe airsacculitis, footpad lesions, and 
significant egg production losses. This study aimed to identify genomic markers and proteins 

associated with increased virulence in M. synoviae. Phylogenetic analysis of three 

virulence-associated genes (obgE, oppF, and gapDH) was used to select ten M. synoviae 
strains for in vivo pathogenicity testing. Only 20% of strains were highly virulent. These two 

virulent strains shared 100% amino acid identity in a specific hypothetical protein. Fifty M. 
synoviae field strains from USA were screened for the presence of the hypothetical protein 
and strains possessing this protein were used for in vivo pathogenicity trial to confirm 
virulence and evaluate their ability to colonize rooster testis. Embryo lethality test was also 

conducted to assess it utility as a pathogenicity model. Three additional M synoviae strains 
possessed the hypothetical protein and they caused increased tracheal thickness, severe 
footpad lesions and airsacculitis. Embryo lethality assays did not reliably differentiate highly 
virulent strains. Two of the highly virulent strains colonized the testes at rates up to 42.9%. 
Genomic analysis revealed mutations in genes encoding glycosyltransferase, RecD-like DNA 
helicase YrrC, peptide chain release factor 1, and proteins associated with siderophore-
mediated iron transport. These findings suggest that specific genomic features, including 
mutations affecting iron acquisition pathways, are associated with increased virulence and 
reproductive tract colonization. The male reproductive tract may represent an additional 

reservoir for M. synoviae persistence. 
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Abstract 

Mycoplasma synoviae (MS) is an economically important poultry pathogen that causes 
subclinical respiratory disease, infectious synovitis, and reduced egg production and eggshell 
quality in poultry, resulting in economic losses. In commercial poultry production, antibiotics 
are frequently used for short-term control of MS to reduce clinical disease, bacterial 
shedding, and horizontal and vertical transmission, despite the availability of long-term 
control strategies such as vaccination and eradication programs. Widespread antimicrobial 
use has raised concerns regarding the development of antimicrobial resistance (AMR), and 
previous studies have identified genetic mutations associated with macrolide and 
tetracycline resistance in MS isolates. 

The objective of this study was to characterize recent MS isolates, including recently 
identified U.S. genotypes, and to identify genetic changes associated with resistance to 
tylosin and tetracycline. Minimum inhibitory concentrations (MICs) were determined using 
in vitro antimicrobial susceptibility testing. Whole-genome sequencing was performed using 
Illumina technology. Comparative genomic analyses focused on mutations and single 
nucleotide polymorphisms within conserved and variable regions of the 16S and 23S rRNA 
genes, which are known to be associated with macrolide and tetracycline resistance, as well 
as additional genomic regions of interest. 

Multiple genetic mutations were identified among the MS isolates evaluated. Ongoing work 
will focus on determining the significance of these mutations and assessing the potential 
role of additional genetic variants that may influence MS pathogenicity, including genes 
related to transmission, colonization, and host immune response. Improved understanding 
of genetic variation and AMR in MS may assist with more effective control strategies for MS 
infections in poultry populations. 
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Abstract 

Disposal of animal tissue during a mass mortality event due to a communicable disease such 
as New Castle, HPAI etc. is a challenging process.  In many states, composting is preferred 
method of animal tissue disposal.  However, composting of large carcasses or high number 
of animals, is labor intensive, and time consuming.  To speed up compost process large tub 
mixer wagons can be used to break down carcasses, and make a homogeneous mixture of 
compost components.  There are concerns that breaking down carcasses and mixing process 
will generate aerosols and spread virus.  The study presented here aims to determine the 
amount, if any, of aerosolization of virus particles occurs during mixing.  Laying hens were 
obtained (approximately 97 weeks old) and vaccinated with a booster of Newcastle Disease 
Virus via ocular route 72 hours prior to euthanasia.  Hens were split into groups of 
approximately 800 and randomly assigned to one of three treatments; mixer wagon with no 
cover, mixer wagon with cover, and whole carcass, 3 replications of each treatment were 
performed.  Air sampling was performed inside barn before euthanasia, during loadout, 
mixing, and compost construction to detect aerosolized virus particles, samples were 
analyzed using RT-PCR.  Air samples taken prior to euthanasia were positive for NDV, but no 
virus particles were detected during mixing, or compost construction, and only 1 positive 
sample was found during loadout from the barn.  These results indicate that pre-composting 
breakdown of carcasses using a vertical tub mixer does not cause detectable levels of 
aerosolized virus particles. 
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Abstract 

Four wild-bird-origin avian paramyxovirus type 1 (APMV-1) were evaluated for substrate 
adaptation and immunogenicity in chickens. Viruses were serially passaged in embryonated 
chicken eggs (ECE) or Vero cells. All isolates replicated in ECE, whereas two failed to maintain 
replication in Vero cells. Whole-genome sequencing identified 14 positions with allele-
frequency shifts, primarily in the HN gene, with greater amino acid variation in Vero- than 
ECE-passaged viruses. These findings suggest that incorporating HN variation, in addition to 
the F gene, may strengthen NDV genotyping. 

Inoculation of ECE-passaged isolates into 1-day-old SPF chickens elicited serum antibody 
levels comparable to the LaSota vaccine, whereas Vero-passaged viruses showed reduced 
replication and immunogenicity. Mucosal and systemic responses were then characterized 
after ocular inoculation of 14-day-old SPF chickens with two wild-bird isolates or LaSota. 
Viral RNA was detected in lacrimal fluid at 7 days post inoculation in all groups and persisted 
to day 14 in only a subset of birds inoculated with the wild isolates. Both wild isolates 
induced systemic antibody levels and avidity comparable to LaSota by day 21. Lacrimal IgA 
peaked at day 14, with LaSota eliciting the highest mucosal IgA. Flow cytometry of the 
Harderian gland showed expansion of Bu cells and CD8+ and CD4+ T cells, and tracheal 
histomorphometry revealed increased lymphocytic infiltration at day 8. Overall, wild-bird-
origin APMV-1 isolates induced robust systemic and mucosal immune responses in chickens. 
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Abstract 

Virulent strains of Newcastle Disease Virus (NDV) pose a major threat to the poultry 
industry, causing substantial economic losses. While current NDV vaccines provide strong 
protection against homologous strains, their effectiveness against novel or heterologous 
strains is limited due to antigenic mismatch. This gap underscores the need for developing 
strain-matched vaccines; however this can be a time-consuming and costly process. In this 
manuscript, we introduce a novel LaSota-based vaccine platform engineered to express 
chicken microRNAs targeting host and viral genes. Data from one such construct show that 
the vaccine replicates efficiently in eggs, induces transcriptional silencing of both predicted 
host and viral genes, and triggers a robust interferon response. The conservation of these 
predicted targets suggests that this miRNA-expressing LaSota vaccine could help suppress 
replication of both low-virulence and emerging NDV strains during outbreaks. 
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Abstract 

Avian paramyxovirus type 1 (APMV-1) isolates obtained from poultry or wild birds 
originating from Chile, Peru, Ecuador, and Colombia were characterized. Viral RNA was 
submitted to Auburn University using FTA cards and extracted for sequencing. Sequence-
independent single-primer amplification (SISPA) followed by next-generation whole-genome 
sequencing were performed. Sequences were assembled and analyzed. Sequences with a 
coverage over 90% were processed to determine APMV class and genotype, identify single 
nucleotide polymorphisms (SNPs), and infer phylogenetic relationships among isolates and 
reference APMV-1 strains. These data provide preliminary genomic insight into the diversity 
of APMV-1 circulating in regions along the Pacific Americas Flyway. 
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Abstract 

Avian reovirus (ARV) has been an economically important virus in turkeys, causing a variety 
of pathologies including tenosynovitis, hepatitis, and enteric disease. Due to the fact that 
existing genotyping methods for ARV based on a single gene—largely based on the S1 σC—
only provides limited resolution of the virus epidemiology, a novel genotyping scheme was 
developed utilizing a constellation-based genotyping approach to enhance source tracing 
and control strategies for ARV in turkeys. One-hundred ninety-nine (199) whole genome 
sequences of ARV isolates from turkeys were curated and organized based on branch 
distances from maximum likelihood phylogenetic trees using TreeCluster. Metadata of the 
virus isolate including breeder source and destination grow-finish flocks were included to 
look at vertical transmission of the virus between parent and progeny flocks. The proposed 
methods selected the M2, S1 σC-encoding region, and L3 genomic segments due to their 
non-random reassortment and biological significance. The novel scheme identified 8 major 
genotypes and revealed clear epidemiological links between turkey breeder and progeny 
farms, as well as common shared sources among different grow-finish farms, suggesting 
both vertical and horizontal transmission of ARV. Additionally, reassortment events were 
detected using our novel typing scheme, highlighting the complex evolutionary dynamics of 
ARV. By correlating genotypic patterns with epidemiological data, this study provides a 
foundation for improved ARV monitoring and disease management in commercial turkeys. 
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Abstract 

Avian reovirus (ARV) continues to be a significant cause of health issues and production 
losses in commercial poultry. Although in vivo chicken trials remain the gold standard for 
evaluating ARV pathogenicity, these studies are costly, time-intensive, and limit the number 
of isolates that can be evaluated. As a result, practical pre-screening models are needed to 
support diagnostic and research decision-making. In this study, we evaluated embryonated 
chicken eggs as a model to assess virulence and tissue tropism among ARV variant strains. 
Seven ARV isolates were selected from diagnostic submissions to the Poultry Research and 
Diagnostic Laboratory in Mississippi, representing a range of clinical presentations, virus 
neutralization profiles, tissue origins, and the presence or absence of secondary bacterial 
infections. Viral stocks were propagated and titrated in LMH cells using the Reid-Muench 
method. Specific-pathogen-free embryonated eggs were inoculated intravenously at 13 days 
of development with 10³ TCID₅₀ of virus and incubated until day 19 of embryonation. 
Multiple tissues were collected and the RNA viral loads were quantified by RT-qPCR and 
normalized to the housekeeping gene, RPLPO. Differences in viral replication levels and 
tissue distribution were observed among isolates. This approach may offer a useful 
screening tool to prioritize isolates for in vivo trials and enhance the diagnostic laboratory’s 
ability to interpret variant ARV infections. 
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Abstract 

Turkey reovirus (TARV) has evolved and induced significant economic losses in the U.S. 
turkey industry. Tentatively called turkey arthritis reovirus (TARV) has been proven to be 
clinically relevant to lameness in the meat type turkey in the past decade. There is an urging 
need to control the disease via vaccinations and none of available vaccines showed ideal 
protection. Additionally, using life attenuated or killed vaccines have several limitations and 
this ranked them as helpless solutions. In this study we developed a recombinant 
baculovirus sigma C (ΩC) protein vaccine against TARV O’ Neil strain. Successful transfection 
of plasmid vector in Spodoptera frugiperda (Sf-9) insect cells followed by expression 
validation was the main criteria prior to vaccine production. In vitro study we confirmed the 
expression validation using IFA (Indirect Immunofluorescent Assay) and Western blot. IFA 
used to confirm the presence of gene of interest ΩC in the construct plasmid. Additionally, 
expression of ΩC confirmed on the surface of baculovirus using Western blot after 
ultracentrifugation of recombinant virus. Expression validated recombinant baculovirus SC 
vaccine readiness be used for the live bird trial. Immunogenicity and protective efficacy of 
the formulated recombinant baculovirus TARV ΩC vaccine are tested against TARV O’ Neil 
experimental challenge. This vaccine is to offer a solution to meat type turkeys away from 
the limitation of classical vaccines. 

Keywords: Baculovirus, turkey reovirus, Sf9 cells, SigmaC 
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Abstract 

Avian reovirus (ARV) causes substantial economic losses to the global poultry industry and 
contemporary control strategies primarily rely on live-attenuated and autogenous vaccines. 
These platforms are costly, time-intensive, and not readily adaptable to emerging field 
strains. Circular RNA (circRNA) represents an emerging alternative for plug-and-play antigen 
delivery platform, as its covalently closed structure enhances RNA stability and supports 
sustained protein expression. 

 
 

Here, we developed and characterized a circRNA-based expression system encoding the ARV 
Sigma-C (σC) protein, a major viral attachment factor and primary target of neutralizing 
antibodies. A green fluorescent protein reporter was initially used to optimize circularization 
efficiency and to compare expression from circular versus linear RNA formats. The σC gene 
from the ARV S1133 strain was subsequently cloned into a plasmid designed to generate 
circRNA via a permuted intron-exon splicing mechanism. In vitro-transcribed RNA products 
were confirmed by denaturing agarose gel electrophoresis and fragment peak analysis. 
Circularization was verified through RNase R digestion and Sanger sequencing of the back-
splice exon junction. 

 
 

Expression from circular and non-circular control constructs was demonstrated in T7 
polymerase–expressing BHK cells. In addition, in vitro-transcribed circRNAs were delivered 
into DF-1 and HEK293T cells, where σC protein expression was confirmed by 
immunofluorescence using a σC-specific polyclonal antibody. These results demonstrated 
efficient circRNA production and robust antigen expression in both avian and mammalian 
cells. In addition, optimization for lipid nanoparticle-based in ovo delivery platform is in 
progress. Taken together, this work establishes a foundational molecular framework for 
circRNA-based vaccine development against ARV. 
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Abstract 

Avian reoviruses (ARV) cause viral arthritis and tenosynovitis in broiler chickens, and 
emerging antigenic variants have reduced the effectiveness of commercial vaccines. The 
outer-capsid attachment protein sigma C (σC) contains neutralizing epitopes and is a major 
antigenic determinant. Previous homologous σC peptide microarray mapping showed that a 
live/inactivated regimen generated the broadest linear B-cell binding profiles for 117816 and 
94826 (enriched in β-triple spiral and head regions), whereas S1133 responses were fewer 
and biased toward stalk/inner regions. Building on these findings, the present study 
evaluated heterologous linear B-cell epitopes using sera from vaccinated chickens probed 
against non-matching σC peptide arrays to distinguish cross-reactive versus strain-restricted 
binding and define structural localization. 

Sera from birds vaccinated with live, inactivated, or live/inactivated regimens were tested on 
peptide microarrays comprising overlapping 15-mer peptides spanning σC from S1133 
(genetic cluster 1; GC1), 117816 (GC1 but serologically distinct), and 94826 (GC5; different 
serotype). Reactive peptides were mapped across the full-length σC sequence and assigned 
to structural domains using the σC crystal-structure framework (residues 117–326: α-helix, 
hinge, β-triple spiral, β-barrel head). Epitope focusing was regimen-dependent: inactivated 
vaccination frequently promoted immunodominant targeting of β-barrel head peptides, 
whereas live vaccination more often broadened heterologous recognition into α-helical and 
β-triple spiral regions and increased junction-spanning epitopes bridging stalk-to-head 
architecture. Heterologous mapping also showed directional asymmetry between virus 
pairs, indicating that cross-reactivity reflects vaccine regimen and immunogen-specific 
epitope hierarchy in addition to antigenic relatedness. These findings provide structural 
context for heterologous σC recognition and inform vaccine strain selection and regimen 
optimization against divergent ARV variants. 
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Abstract 

Introduction: Avian reovirus (ARV) is a significant poultry pathogen associated with viral 
arthritis, tenosynovitis, runting–stunting syndrome, growth suppression, and 
immunosuppression, leading to economic losses and increased susceptibility to secondary 
infections. Early innate immune responses are critical in restricting viral replication; 
however, the initial transcriptional events induced by ARV remain poorly defined. This study 
evaluated temporal innate immune gene expression in chicken embryo liver (CELi) cells 
following infection with ARV strain S1133. 

Materials and Methods: CELi cells were infected with ARV S1133, and total RNA was 
collected at 24 and 48 hours post-infection (hpi). Expression of genes associated with 
interferon signaling, inflammatory responses, chemokine activity, and immune regulation 
was quantified using quantitative PCR. Relative gene expression was calculated using the 
2−ΔΔCt method and normalized to an endogenous reference gene. 

Results: ARV infection induced distinct, time-dependent transcriptional responses. At 24 hpi, 
interferon-stimulated antiviral genes, including OASL, MX1, IFNα, and IRF1, were 
upregulated, indicating rapid activation of innate antiviral defenses. In contrast, the 
regulatory gene, IL-10, was downregulated. By 48 hpi, antiviral gene expressions increased 
significantly, and chemokine-related genes, particularly CCL4 and CSF3, were markedly 
upregulated. Concurrently, IL-10 increased, while IRF1 declined, suggesting an emerging shift 
toward immune regulation. 

Conclusions: ARV S1133 infection induces dynamic, time-dependent innate immune 
responses in CELi cells, characterized by early antiviral activation followed by inflammatory 
and regulatory modulation, providing insight into mechanisms underlying ARV-associated 
disease and immunosuppression in poultry. 
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Abstract 

Introduction:  Avian reovirus (ARV) is an important pathogen that affects the poultry 
industry worldwide. The pathway of viral recognition and immune clearance is still not fully 
understood, but vaccination strategies prove there is effective mediation through the 
adaptive immune system with antibody directed viral neutralization and cell mediated 
clearance. It is also well known that immunologic profiles across chicken lines are vastly 
different. These lines can become models to decipher nuances in host pathogen interactions 
and disease pathogenesis. We hypothesize there are significant differences in immunological 
responses to ARV infection across chicken lines governed by inherent genetic differences. 
We plan to evaluate ARV infection across (Fayoumi, White Leghorns, broilers, and slow-
growth broilers) to establish an ARV resistant and susceptible model as a tool for 
interrogating changes across innate and adaptive immune responses to ARV infection. 

Materials and Methods: We inoculated chicks from the four lines at ten days of age with a 
S1133 virus via the footpad to simulate infection and pathology. We will characterize the 
immune responses locally and systemically using flow cytometry, ELISA (antibody 
production), and RT-qPCR (viral loads). We will measure the footpad and hock joints and 
utilize histopathology of the affected organs to establish physical changes that correlate with 
the inflammatory response. 

Results: We hypothesize there are differing responses between chicken lines that identifies 
one relatively resistant and one relatively susceptible chicken line to establish our model. 
This model will allow further investigation in protective responses against ARV. This 
experiment will be concluded March 2026, with results and data analyzed for presentation 
at the conference. 
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Abstract 

Turkey reoviruses (TRVs) cause significant disease and economic losses in U.S. commercial 
turkey production, costing up to ~$33.7 million annually. Addressing this burden requires an 
improved understanding of TRV diversity, evolution, and transmission, for which molecular 
epidemiology plays a crucial role, supported by recent advances in conventional and high-
throughput sequencing technologies are helpful in generating large volumes of TRV genomic 
data. This has created a need for a platform to share sequence information and provide 
standardized tools for sequence analysis and evolutionary inference, enabling a 
comprehensive overview of TRVs. To address this gap, we developed TRACEDB (Turkey 
Reovirus Analytics & Control Extension Database), a specific database for TRVs which 
integrates curated 330 whole genome sequences with associated metadata, includes 
collection date, geographic origin, and genomic segment information, enabling systematic 
organization and comparative analysis for TRV data. This platform incorporates built-in tools 
for sequence similarity searches, multiple sequence alignment, phylogenetic analysis and 
provides interactive visualizations geographic distribution, temporal trends, and supports 
exploratory analysis in a single environment. The concept of this standardized, user-friendly 
database with integrated analytical tools provides a reliable framework for supporting 
diagnosis, and molecular epidemiology of turkey reoviruses. 
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Abstract 

The trial compared three hatchery vaccination programs using recombinant infectious bursal 
disease and infectious laryngotracheitis (IBD–ILT) vaccines from three manufacturers across 
two commercial broiler farms in British Columbia, Canada, over three consecutive 
production cycles. No live vaccines were administered on farm. Key performance indicators - 
feed conversion, weight-for-age, mortality, condemnations, and flock uniformity - were 
evaluated and benchmarked against historical flock performance. 

A comprehensive diagnostic program was conducted in parallel to assess immune response 
and disease status, including serial bursal sampling for molecular and histopathologic 
evaluation, tracheal PCR testing, and end-of-flock serology. Bursal samples were collected at 
multiple ages to characterize immune organ development and vaccine impact over time, 
while tracheal PCR and end-of-flock serology supported assessment of respiratory and 
enteric pathogen exposure. 

Overall, diagnostic findings indicated adequate bursal protection and effective ILT control 
across all programs, with no evidence of field ILT in any cycle. Although production 
performance varied by barn and cycle, no program demonstrated a consistent or repeatable 
advantage. Histopathology and PCR findings were consistent with delayed field IBD 
challenge beyond 21 days, with evidence of later challenge in some cycles, supporting 
durable immune protection. 

Collectively, these results suggest that multiple hatchery vaccination strategies can perform 
effectively under commercial conditions. Flock outcomes appeared to be influenced more by 
field challenge dynamics and hatchery execution than by manufacturer-specific program 
differences, supporting flexibility in program selection when paired with appropriate 
diagnostic monitoring. 
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Abstract 

Clostridial dermatitis (CD) in turkeys is an important emerging disease caused by anaerobic 
spore-forming Clostridium septicum bacteria, is of turkeys. Despite its economic burden on 
the poultry industry, there are no efficacious vaccines currently available for CD control in 
turkeys. We previously identified two non-toxic domains of C. septicum alpha toxin (ntATX), 
namely ntATX-D1 and ntATX-D2, and showed that subcutaneous immunization of turkeys 
with purified recombinant subunit ntATX proteins can offer protection against CD. In the 
present study, we used the pNZ8124-NICE vector®-based Lactococcus lactis (Str. NZ9000) 
cloning system to express ntATX-D1 and ntATX-D2 proteins, and immunized turkeys orally at 
7, 8 and 9 weeks of age followed by a virulent C. septicum challenge at one-week post-last 
immunization. Results showed that while both ntATX-D1 and ntATX-D2 vectored-L. lactis 
vaccines could effectively prevent mortality, the ntATX-D2 carrying vaccine conferred 
significantly (P<0.05) stronger protective immunity, as determined by the gross and 
histopathological evaluations. Additionally, the immunized birds were found to have higher 
(P<0.05) antigen-specific serum IgY antibodies compared to control. Furthermore, the L. 
lactis-ntATX-D2 vaccinated turkeys had reduced (P<0.05) expression of pro-inflammatory 
cytokine (Interleukin-1b, IL-6 or Interferon-g) genes in the skin, muscle, spleen and cecal 
tonsil tissues when compared to unvaccinated and C. septicum-challenged control group. 
Our findings show that a L. lactis-based oral recombinant vaccine expressing ntATX-D2 of C. 
septicum alpha-toxin can provide protective immunity against CD in turkeys, and thus, 
providing a future scope for devising probiotic-based oral vaccines against important 
Clostridial diseases in poultry. 
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Abstract 

Escherichia coli infections are a major challenge in the broiler industry, causing significant 
economic losses worldwide. Current control strategies are inadequate, underscoring the 
need for novel control strategies. Trained immunity refers to the capacity of innate immune 
cells to acquire memory-like features after initial stimulation, leading to enhanced 
protection against subsequent infections. We previously demonstrated that delivering two 
doses of CpG-ODN induced trained immunity in broilers and protected them against 
Salmonellosis. The objective of this study was to induce trained immunity in broilers and 
protect them against E. coli septicemia by in ovo delivery of CpG-ODN followed by 
intrapulmonary (IPL) delivery of live E. coli at hatch. Mitochondrial respiration and glycolysis 
of peripheral blood mononuclear cells (PBMC) were measured on day 25 by Seahorse XFp. 
Birds were challenged with E. coli (1×10⁶ CFU/bird and 1×10⁷ CFU/bird) on day 27. Birds that 
received CpG-ODN by the in ovo route followed by E. coli by the IPL route were protected 
against E. coli septicemia (P= 0.003). Birds protected against E. coli septicemia had increased 
maximal respiration (P=0.005), spare respiratory capacity (P=0.03), while compensatory 
glycolysis was not significant (P=0.83). These results demonstrated that birds protected 
against E. coli septicemia at day 27 of age had induction of trained immunity. 
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Abstract 

Chicken embryo origin (CEO) infectious laryngotracheitis (ILT) vaccines have traditionally 
been applied via eyedrop or drinking water on farm to chicks 10-21 days of age (doa). But 
vaccinating broilers on farm is often not done properly, which leads to poor protection. 
Recently, some producers have begun applying CEO ILT vaccine in the hatchery via gel drop 
to make the vaccination process more efficient, but little data around the practice exists. To 
better understand vaccine cycling, a field trial was undertaken where broilers were 
vaccinated either by gel drop in the hatchery or drinking water on farm and at either a 
“high” (3.7) or a “low” (3.3) titer. Swabs were collected every week for 5 weeks and viral 
loads were evaluated by real-time PCR for each time point. For hatchery gel application, very 
good detection levels were seen at 7 days post-vaccination (dpv), but then very little 
detection at 14 days. This sharp decline was followed by a sharp increase in viral loads with a 
peak between 21 and 28 days. This pattern was consistent for both high and low titers. 
Vaccination via drinking water on farm showed a faster replication cycle, with a peak in viral 
load 14-17 dpv. Interestingly, even though the time post-vaccination for peak vaccine cycling 
was different for the two application methods, the age of bird at peak was consistent (21-28 
doa). This data provides critical insight into the infection and replication cycles of CEO ILT 
vaccine applied in the hatchery compared to traditional field application. 
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Abstract 

Introduction: Current day-of-hatch mass vaccination systems lack uniform application, 
resulting in heterogeneous coverage and susceptible subpopulations that increase flock 
disease risk. This research investigated how individual vaccine administration impacts 
vaccine take and bird performance under commercial conditions. 

Methods: A total of 36,000/treatment day-of-hatch broiler chicks received live coccidiosis 
and bronchitis vaccines at the hatchery using either an automated high throughput 
individual vaccine delivery system (VDS) or a spray cabinet (SC). Chicks were then placed on 
a commercial farm for grow-out. Bronchitis vaccine take was assessed on Day 7 by RT-qPCR 
of oropharyngeal swabs (n=30/treatment). Coccidiosis vaccine was evaluated by 
enumerating oocysts in intestinal contents on Day 7 (n=30/treatment) and individual fecal 
droppings on Days 7, 14, 21, and 28 (n=30/treatment/sampling). Processing metrics were 
collected on Day 57. 

Results: Compared with SC, VDS administration yielded higher percent take in intestinal 
contents across all Eimeria oocyst size classes (Large: 73% vs 27%; Medium: 80% vs 23%; 
Small: 90% vs 73%) and significantly higher (p<0.05)  average Log10 oocyst output per bird 
(Large: 3.37 vs 1.10; Medium: 3.70 vs 1.00; Small: 4.70 vs 2.78; p<0.05). OPG curves for VDS 
showed earlier Eimeria cycling. Cq values for bronchitis vaccines had higher uniformity and 
significantly lower Cq values for GA08 (p<0.05) in the VDS group. Adjusted FCR was 3 points 
lower and average final weight was 0.11 pounds heavier in the VDS group. 

Conclusion: Individual vaccination  increased vaccine take and output for both cocci and 
bronchitis, resulting in improved adj. FCR and higher average final weight. 
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Abstract 

Spotty liver disease (SLD), caused by Campylobacter hepaticus, is an emerging cause of 
mortality and egg production losses in commercial laying hens. Infection results in 
characteristic focal hepatic lesions, reduced egg production, and increased mortality. 
Currently, no approved treatments or commercial vaccines are available, and evidence-
based control strategies remain limited. A 2023 pilot study suggested that a single dose of an 
inactivated C. hepaticus vaccine provided comparable or improved protection relative to a 
two-dose regimen. The objective of this study was to reevaluate the efficacy of novel 
inactivated vaccine strategies for SLD control using a controlled challenge model. Layer hens 
were assigned to three groups: two vaccinated groups (n = 50/group) and one unvaccinated 
positive control group. Vaccinated birds received a killed C. hepaticus vaccine at 16 weeks of 
age (woa); one group received a booster at 19 woa, while the other received a single dose 
only. At 24 woa, all groups were orally challenged with C. hepaticus (10⁷ CFU/mL). Birds were 
euthanized at one and two weeks post-challenge for liver lesion evaluation and bacterial 
culture. Culture analysis demonstrated detection of the challenge strain in 10% of birds 
receiving a single vaccine dose and <3% of birds receiving two doses, compared with >77% 
culture positivity in the positive control group. Liver lesion scoring analysis is ongoing. These 
results indicate a substantial reduction in infection prevalence following vaccination and 
support the potential of inactivated vaccine strategies to control SLD and improve health 
and welfare in commercial laying hens. 
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Comparison of Higher and Lower Titer CEO ILT Vaccine Cycling Applied 
via Gel in the Hatchery or Drinking Water in the Field; Part 2 

Michael Quist1, Meagan Slater2, Carl Heeder1, Brian Jordan3, Ellie Wollett3, Andy McRee3, 
Michael Clarke3, Deana Poteat4 

1Mountaire, Millsboro, USA. 2Mountaire, Condor, USA. 3Zoetis, Durham, USA. 4NC State, 
Raleigh, USA 

Abstract 

Chicken embryo origin (CEO) infectious laryngotracheitis (ILT) vaccine are best applied via 
eye drop, but to more efficiently mass apply to a population spray, water, and now gel 
applications have been utilized. The most common application method in U.S. broilers is 
water vaccination between 2 and 3 weeks of age, but if not performed well can result in a 
severe vaccine reaction and virus rolling through the flock for weeks. Following the 
methodology outlined in part 1, two concurrent field trials were conducted to look at 
differences in clinical signs, mortality, and other performance metrics between birds 
vaccinated with CEO ILT vaccine at the hatchery via gel drop verses drinking water on farm 
at either a “high” (3.7) or a “low” (3.3) titer. Respiratory signs and mortality were recorded 
every week for 5 weeks and all key performance metrics were evaluated once trial and 
control flocks settled. For gel vaccinated birds, there seemed to be a notable increase in 
conjunctivitis lesions but of a shorter duration when compared to water vaccinated farms. 
Higher titer applications also had a significantly higher percentage (30% vs <10%) of 
conjunctivitis lesions examined at 7 days post vaccination when compared to the low titer 
gel application or high titer drinker line application but had similar percent lesions for the 
remainder of the flock as the lower titer gel application.  Performance metrics trended in 
favor of low titer administration of gel at hatchery over utilizing a high titer application in 
the hatchery or in the field. 
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Stability of Live Attenuated Infectious Bronchitis Virus and Salmonella 
Typhimurium Vaccines in Mixtures with Coccidial Vaccines 

Sofia Egana Labrin1, Rebecca Mackey1, Stacy Branning1, Ivan Alvarado2, Alejandro Banda1 
Banda1 

1Poultry Research and Diagnostic Lab, College of Veterinary Medicine, Mississippi State 
University, Pearl, USA. 2Merck Animal Health, De Soto, USA 

Abstract 

Hatchery vaccination programs frequently involve the simultaneous administration of live 
respiratory, bacterial, and coccidial vaccines; however, information regarding the stability of 
live vaccine components when mixed prior to application is limited. The objective of this 
study was to evaluate the stability of a live attenuated infectious bronchitis virus (IBV) 
vaccine and a live attenuated Salmonella Typhimurium vaccine when combined with 
different commercially available coccidial vaccines. Vaccines were reconstituted alone or in 
combination and held at room temperature, and titers were evaluated at 0, 1, 2, and 4 hours 
post-reconstitution. IBV titers were determined in specific-pathogen-free embryonated 
chicken eggs and expressed as embryo infectious doses 50 (EID₅₀) per dose using the Reed–
Muench method, while S. Typhimurium titers were quantified by plate counts and expressed 
as colony-forming units (CFU) per dose. IBV titers remained stable across all vaccine 
combinations and time points, with no biologically meaningful reductions observed when 
mixed with S. Typhimurium or any of the coccidial vaccines. In contrast, S. Typhimurium 
titers remained stable when mixed with IBV alone or with one of the coccidial vaccines in 
study but exhibited marked reductions when combined with the the other coccidial 
vaccines. In some of these mixtures, S. Typhimurium titers declined by up to four log₁₀ within 
1–2 hours post-reconstitution, with no recoverable organisms detected at later time points. 
These results demonstrate that vaccine compatibility varies by formulation and highlight the 
importance of evaluating live vaccine stability in mixed preparations to ensure effective 
hatchery vaccination outcomes. 
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Novel HVT-ND-IBD-ILT vaccine: Effective Protection Against Four Major 
Viral Poultry Pathogens 

Ivan Alvarado1, Henk Pauwels2, Jaap Kool2, Rudiger Raue2, Paula Dyas3 

1Merck Animal Health, Madison, USA. 2MSD, Boxmeer, Netherlands. 3Merck Animal Health, 
Elkhorn, USA 

Abstract 

Newcastle Disease Virus (NDV), Infectious Bursal Disease Virus (IBDV), Infectious 
Laryngotracheitis Virus (ILTV), and Marek’s Disease Virus (MDV) are major pathogens 
causing economic losses in the poultry industry worldwide.   Traditional vaccines induce 
protective immunity; however, multiple vaccinations through the lifespan of the birds are 
required, causing additional stress and increased administration costs. 

  

A novel HVT-ND-IBD-ILT vectored vaccine carrying the glycoprotein F-gene of NDV, 
glycoprotein D (gD) and glycoprotein I (gI) genes of ILTV and the VP2 gene of IBDV was 
developed.  The HVT-ND-IBD-ILT construct was characterized and investigated both in vitro 
and in vivo demonstrating stable integration and expression of the four exogenous antigens. 
The safety and efficacy of this 4-way recombinant vector vaccine was investigated using 
challenge models for all four pathogens.   The HVT-ND-IBD-ILT vaccine significantly reduced 
mortality and clinical signs after challenge with NDV, ILTV, IBDV and MDV both after in ovo 
vaccination or subcutaneous vaccination at day of age.   Early onset of immunity of 5 days 
for MDV, 3 weeks for IBDV and 4 weeks for NDV and ILTV and a duration of immunity of 62 
weeks for NDV, 100 weeks for IBDV and ILTV and the entire risk period for MDV was 
demonstrated. 

  

The HVT-ND-IBD-ILT is the first vectored vaccine expressing 4 exogenous immunity proteins, 
providing effective protection against four major viral poultry pathogens. 
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Redefining Resilience: Tackling Systemic Failures in In Ovo Vaccination 
Through Operational Innovation. 

Marco Quiroz Barrios 

Zoetis, Durham, USA 

Abstract 

In ovo vaccination has become an industry cornerstone over the past three decades, with 
hatchery teams relying on robust training and a wealth of scientific advancements. Despite 
this depth of expertise, catastrophic failures—manifested as hatch depressions and 
increased early mortality—continue to threaten operational outcomes and financial goals. 
This persistent pattern raises a critical question: Why do avoidable errors occur within well-
established, expertly managed in ovo vaccination process? 

This analysis posits that the root cause is not a deficit in knowledge but a systemic failure of 
execution, stemming from the limits of operator cognition in increasingly complex socio-
technical environments. Analysis of recent devastating failures illustrates that the 
operational burden on individual operators often exceeds their capacity to manage 
simultaneous risks, resulting in preventable disasters. Traditional strategy, which focuses on 
increasing training, have not eliminated these failures. 

I will present a new, systems-based approach that redistributes operational responsibilities 
and incorporates dynamic risk assessments into the vaccination workflow. This strategy is 
designed to reduce the incidence of hatch depressions, improve 7-day mortality, and elevate 
overall Marek’s and vector vaccine takes. During the presentation, I will address the root 
causes behind these systemic breakdowns and offer practical, evidence-based solutions for 
optimizing in ovo vaccination in modern poultry production. 
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Isolation, Characterization and Propagation of Egg drop syndrome ‘76 
virus from U.S. field samples 

Han-Yang Wang1, Lucas Goble1, Samara Wartella1, Eman Gadu1, Laura Hinojosa1, Daniel 
Wilson2, Luke Trimble2, Mark Mouw2, Yuko Sato1, Mohamed El-Gazzar1, C. Joaquin Caceres1, 
Silvia Carnaccini1 

1Iowa State University, Ames, USA. 2Wilson Veterinary Co., Needham, USA 

Abstract 

Egg Drop Syndrome 1976 (EDS-76), caused by Barthadenovirus galloanserae (former Duck 
adenovirus 1, or EDSV), is an emerging threat and top health concern for the layer and 
breeder industries. The virus targets the shell gland portion of the oviduct, resulting in 
fragile soft-shelled eggs. Official reports indicate that the virus is now endemic in several 
egg-producing states and is still spreading geographically. Currently, virus isolation attempts 
in the U.S. have been unsuccessful, forcing the producers to rely on imported 
vaccines, introducing significant logistical and regulatory challenges. Access to viral isolates 
is essential for developing autogenous and up-to-date vaccines, validating diagnostic assays, 
and advancing our understanding of disease pathogenesis. Accordingly, this study aims to 
develop and standardize an effective method for isolating and propagating EDSV from U.S. 
field samples. Homogenates made from clinically affected and qPCR-positive eggshell rinses, 
eggshell membranes and cloacal swabs were inoculated onto various substrates (specific-
pathogen-free, chicken and duck cell cultures and embryonated eggs) and were incubated at 
37°C for up to 10 days. The inoculated substrates were monitored daily and sampled every 
24 hours. Virus isolation was successful and confirmed by qPCR decreasing Ct values over 
time, hemagglutination activity, and visualization of Adenovirus-like particles by electron 
microscopy. Whole genome sequences of the EDSV isolates were obtained by Next 
Generation Sequencing. In conclusion, this study reports the first successful isolation and 
propagation of EDSV within the United States, establishing a critical foundation for 
subsequent vaccine development efforts. 
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Surveillance and molecular characterisation of Fowl Aviadenoviruses 
(FAdV) causing outbreaks of inclusion body hepatitis in British broilers 

Christopher Poulos1, Tom Lewis2, Laura Booth Bower1, Catarina Guerreiro1, Zoe Treharne3, 
Alexandra Schock1 

1Animal and Plant Health Agency, Penicuik, United Kingdom. 2Animal and Plant Health 
Agency, Addlestone, United Kingdom. 3Animal and Plant Health Agency, Thirsk, United 
Kingdom 

Abstract 

Increased incidence of inclusion body hepatitis (IBH) was reported by the British broiler 
sector in 2025. Outbreaks were frequently associated with sudden spikes in mortality, which 
exceeded 20% in severely affected flocks. While gross hepatic lesions were typical, 
pancreatic necrosis occasionally prompted consideration of avian influenza as a differential 
diagnosis. Field observations were corroborated by surveillance data captured by Animal 
and Plant Health Agency (APHA), which recorded a twofold increase in diagnoses. For 
genomic analysis of FAdV, 20 fresh-frozen liver or pancreas samples were selected from 18 
farms. APHA diagnosed severe IBH in 11 samples by identifying pathognomonic lesions in 
the corresponding tissues. Industry stakeholders provided 9 additional samples from their 
field outbreaks. Nucleic acids were extracted and sequenced on an Illumina MiSeq platform, 
and viral sequences were assembled using an in-house de novo assembly pipeline. 
Phylogenetic analysis and serotyping were completed for 19 samples with sufficient genome 
coverage and based on sequence of the hexon gene, which was referenced to international 
databases. FAdV-E (serotype 8b) was detected in 17 tissues from 16 farms. These viruses 
clustered together phylogenetically, forming a distinct clade. FAdV-D (serotype 2/11) was 
detected in 2 tissues from 1 farm. These results suggest the emergence of a predominant 
genotype in the national flock, though the genetic basis for pathogenicity is still 
undetermined. Interrogation of the viral genome in these samples, as well as tissues from 
historic and recent IBH outbreaks, is ongoing. Updates will be provided at the conference, 
together with implications for prevention. 
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Protective efficacy of an aHEV VP2 subunit vaccine to prevent 
hepatitis-splenomegaly syndrome in laying hens 

Rodrigo Gallardo1, Robert Hernandez1, Laura Flores1, Ben Hause2, Rafael Forero3, Ivan 
Alvarado4 

1University of California, Davis, Davis, USA. 2Cambridge Technologies, Worthington, USA. 
3Innovative Diagnostics, Hampton, USA. 4Merck animal health, New Jersey, USA 

Abstract 

Avian hepatitis E virus (aHEV), the causative agent of hepatitis–splenomegaly syndrome, is 
widespread in layer populations in the United States. A serosurvey conducted by our 
laboratory across commercial flocks revealed antibodies in 30% of surveyed flocks, with 
higher titers observed after peak production. Susceptible hens experience increased 
mortality of approximately 0.3% per week beginning around 40 weeks of age and lasting 8–
12 weeks. Associated pathology includes hepatitis, splenitis, internal hemorrhages, and 
sudden death, often in birds with good body condition. 

We developed a vaccine based on a baculovirus platform expressing the capsid protein (VP2) 
of aHEV genotype 2. We hypothesized that a VP2-based subunit vaccine would provide 
protection against homologous aHEV challenge. Susceptible commercial pullets were raised 
under controlled conditions and vaccinated intramuscularly at 17 and 20 weeks of age. Birds 
were challenged twice with a genotype 2 aHEV inoculum containing 10⁶ viral particles per 
200 µL. Blood samples and cloacal swabs were collected after each challenge to assess 
humoral responses by recombinant protein ELISA and viral shedding by RT‑qPCR. Necropsies 
were performed at 28 and 30 weeks of age to evaluate gross and histopathologic lesions and 
determine tissue viral loads. 

Vaccinated birds developed significantly higher antibody levels, which increased further 
following challenge. Vaccination reduced viral shedding and viral loads in the liver and 
spleen and improved gross and histopathologic lesions. These results demonstrate that the 
aHEV VP2 subunit vaccine induces protective immunity and mitigates aHEV-associated 
disease in laying hens. 
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Influence of Early-Life Meloxicam Administration on Performance and 
Survivability in Commercial Turkey Production 

Gabriela Kiesel 

Jennie-O, Willmar, USA 

Abstract 

Pain and physiological stress with day-of hatch poult servicing can negatively affect early 
growth, survivability, and performance in commercial turkey production. Meloxicam, a non-
steroidal anti-inflammatory drug, was evaluated as a pain-mitigating intervention using a 
sequential approach of a controlled battery cage trial followed by a commercial field trial. 

The battery trial evaluated meloxicam administration at hatch and during early post-
placement across varying servicing intensities (no servicing, beak trimming, or beak and toe 
trimming). Meloxicam-treated poults demonstrated improved early weight gain and 
livability, with higher body weights at day 4 post-hatch. Birds subjected to full servicing 
without meloxicam trended lowest in body weight, water consumption, and survivability, 
while meloxicam mitigated these negative effects. Feed conversion and water consumption 
did not differ significantly among treatments, suggesting benefits were associated with 
reduced pain and stress rather than intake efficiency. 

Findings supported progression to a commercial field trial to assess persistence of early-life 
benefits. During the brood phase, meloxicam-treated flocks exhibited greater weight gain 
from servicing to move and nearly 3% higher move livability compared to controls. Treated 
flocks required fewer and shorter therapeutic interventions, indicating improved early 
resilience. However, from post-move through market, untreated controls outperformed 
treated flocks in growth rate, final market weight, and cost per pound, while feed conversion 
remained equivalent. 

Overall, meloxicam improved early growth, survivability, and robustness during brooding, 
validating controlled trial results under commercial conditions. However, early advantages 
did not consistently translate into improved market performance, highlighting the need for 
further research on dosing strategies and long-term outcomes. 
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Meloxicam residue study in broiler chickens 

Brian Payne1, Darrell Stoner2, Gustavo Silva3, Dave Borts3, Dwayne Schrunk3, Laura Burns3, 
Pat Smith4 

1Veterinary Pharmaceutical Solutions, Kingston, USA. 2Veterinary Pharmaceutical Solutions, 
Garfield, USA. 3Iowa State University, Ames, USA. 4Veterinary Pharmaceutical Solutions, St. 
Peter, USA 

Abstract 

Compounded meloxicam for drinking water is an NSAID that is legally prescribable by poultry 
veterinarians, under AMDUCA, 21CFR, USP and state boards of pharmacy. While previously 
conducted in turkeys, this is the first residue study with this compounded formulation in 
broiler chickens. 

Forty-one 40-day-old Cornish-cross broilers were provided treated drinking water (0.6% 
compounded meloxicam, 9mg/gallon of drinking water, i.e. 2x common stock solution 
dilution) for 7 continuous days. Calculated daily average disappearance was 0.33-0.44mg 
meloxicam/kg (3.8kg birds, 0.38mg/kg/day on average). 

At seven time periods (6 hours, 1, 2, 4, 7, 12, 17 days after cessation of administration), 5-7 
randomly selected birds were euthanized. Liver and kidney samples were harvested and 
tested with a sensitive assay (LOQ=1ng/g, 10x lower than the FSIS Minimum Level of 
Applicability for meloxicam in poultry, 10ng/g). 

Residue concentration at 6 hours after treatment cessation ranges from 7.3-78.8 ng/g for 
liver and 20.8-152.6 ng/g for kidney tissue. Utilizing kidney values, the highest and most 
persistent residues, in the FDA-provided algorithm for calculating withdrawal periods, the 
withdrawal period is rounded up from exactly 2.25 to 3 days. 

Under these conditions, there were no violative samples with this meloxicam formulation at 
or beyond 2 days post meloxicam. Dosage and formulation impact residues; due to water 
intake variability, a conservative and minimum recommended withdrawal period for this 
formulation is 5 days. The veterinarian should utilize this data to develop meloxicam 
withdrawal periods for their flock when prescribing for stresses related to movement, 
vaccination or infection. 
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Field Effectiveness and Safety of Oral Fluralaner for Control of 
Northern Fowl Mite in Commercial Breeder Chickens 

Lindsey Overbey1, Faris Jirjis1, Lillian Kao1, Alison De Leon1, John Boney2, Erika Machtinger2 

1Merck Animal Health, Rahway, USA. 2Pennsylvania State University, University Park, USA 

Abstract 

Exzolt™ (fluralaner oral solution; Merck Animal Health) is an ectoparasiticide labeled for the 
treatment and control of mites in poultry, including northern fowl mite (Ornithonyssus 
sylviarum) and poultry red mite (Dermanyssus gallinae). This study evaluated the field 
effectiveness and safety of orally administered fluralaner, given as two single doses of 0.5 
mg/kg body weight 7 days apart, for controlling northern fowl mite (NFM) in commercial 
breeder chickens. 

NFM were introduced to breeder chickens housed in 12 pens (65 hens and 5 roosters per 
pen). Pens were randomly assigned to treatment or control groups (6 pens per group). 
Treated birds received Exzolt™ per label directions; control birds received untreated drinking 
water. 

Mite counts in the vent region were conducted on days 2, 8, 14, 18, 19, and 28 post-
treatment. Compared with untreated controls, mite numbers on treated birds were reduced 
by 99.8% within 2 days after the first dose and remained effectively eliminated until the end 
of the study (28 days post-treatment). No treatment-related safety concerns were observed. 

These results demonstrate that Exzolt™, administered according to the label regimen, 
provides rapid and sustained control of northern fowl mite infestations in breeder chickens 
under field conditions. 
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Professional Communication in the 21st Century 

Philip Stayer 

Vaxxinova, Hattiesburg, USA 

Abstract 

Poultry veterinarians are professionals and have been held in high esteem by their 
colleagues and associates for multiple generations going back to the early twentieth 
century.  Modern poultry veterinarians are the product of their professional, personal and 
societal experiences, so how they communicate reflects these influences.  There is an 
apparent need for  poultry veterinarians to be made aware of professional demeanor and 
decorum in the current mix of younger and elder colleagues. 

In veterinary school we were taught, "They don't care how much you know until they know 
how much you care."  The ability to empathize and then communicate this connection is 
paramount to eliciting a change in behavior of the animal owner/caretaker for the 
improvement of the patient's wellbeing. 

"Consider the audience" is another truism applicable to poultry medicine, whether in 
scientific presentations, lay conferences, field reports and electronic or verbal 
communications.  "Soft skills," such as considering another's social style or communication 
preferences, are typically not taught in veterinary or graduate school but are highly valued 
by the commercial poultry community. 

The Golden Rule, "Do unto others as you would have them do unto you," is universally 
applicable regardless of religious orientation.  As most poultry veterinarians have various 
jobs during their professional career, it behooves any veterinarian to consider how they may 
respond on the other side of the desk. 

This presentation explores timeless foundational principles helpful to any teachable 
professional desiring to excel in the field of poultry medicine. 
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Oh Mite! Assessing Subclinical Anemia in Pasture-Raised Commercial 
Egg Layers with Poultry Red Mites in the Midwestern United States 

Kelci Teel1, Michaela Olson2, Dan Wilson2, Emma Castillo3 

1Texas Tech University School of Veterinary Medicine, Amarillo, Texas, USA. 2Wilson Vet Co., 
Needham, Indiana, USA. 3Merck Animal Health, Huntsville, Alabama, USA 

Abstract 

Background:  

The poultry red mite (Dermanyssus gallinae) is a hematophagous ectoparasite of laying hens 
in backyard flocks and European commercial flocks. As U.S. egg production shifts toward 
cage-free and pasture-raised systems, poultry red mites have emerged as an increasing 
concern. Infestations are associated with adverse effects on bird health, productivity, and 
flock economics; however, detailed hematologic data from affected U.S commercial poultry 
flocks remain limited. 

Objective:  

To confirm the presence of poultry red mites in pasture-raised commercial egg-laying farms 
and assess evidence of subclinical anemia associated with active infestation in the 
Midwestern United States. 

Methods:  

Corrugated cardboard traps were placed at eleven pasture-raised commercial egg farms in 
the Midwestern United States to assess poultry red mite presence. Blood was collected into 
EDTA-coated tubes via brachial vein venipuncture on 23 randomly selected birds per farm 
(n=230). Hematocrit was manually determined, and hemoglobin concentration was 
measured using a HemoCue Hb 801 analyzer. Hematologic values from birds on farms with 
confirmed red mite presence were compared with those from farms without confirmed 
infestations. 

Results: 

Birds from mite-negative farms had a higher mean hematocrit (27.52%) and hemoglobin 
(8.53 g/dL) than birds from mite-positive farms (25.68%; 7.73 g/dL). Mite presence showed 
weak negative correlations with hematocrit (r= –0.20) and hemoglobin (r= –0.27), while mite 
burden demonstrated similarly weak relationships. 

Conclusions: 

Poultry red mite infestation was associated with reduced hematocrit and hemoglobin 
concentrations consistent with subclinical anemia. Additional statistical and production data 
analysis is warranted. 
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Highlights from Reagan-Udall Foundation’s Transforming Animal 
Health in the U.S. For The 21st Century Report 

Michelle Kromm 

Food Forward, Minneapolis, USA 

Abstract 

The Reagan-Udall Foundation for the Food and Drug Administration (FDA) released 
Transforming Animal Health in the U.S. For The 21st Century in 2025.  This report was 
produced at the request of the FDA’s Center for Veterinary Medicine (FDA-CVM) with the 
goal of identifying holistic approaches to address opportunities and challenges across animal 
health and veterinary medicine. 

While the report is inherently FDA-centric, improving the animal health ecosystem requires 
engagement from all stakeholders including multiple government agencies and Congress. 
Findings outlined in the extensive report include:1) the current laws and regulatory 
authorities governing animal health and nutrition are in need updating, 2) cumbersome 
requirements, poor communication, and outdated regulatory pathways have made the U.S. 
less competitive in the global race for new animal drugs, therapeutic treatments, and animal 
nutritional ingredients, and 3) burden of the current regulatory structure poses a 
competitiveness challenge for both U.S. animal health firms and producers. 

Focus of the presentation will be on those aspects of the report that impact poultry 
veterinarians and researchers to inform effective ways to advocate for poultry health needs 
with agencies (FDA-CVM, USDA-CVB and EPA), animal health companies, and Congress. 
Attendees will develop an understanding of current structural issues impairing the 
advancement of poultry health tools as well as potential solutions to effectively improve the 
competitiveness of the U.S. animal health sector.  This understanding is critical to support 
AAAP’s mission of promoting scientific knowledge to enhance the health, well-being, and 
productivity of poultry, ensuring a safe and abundant food supply. 
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The SE Clean Advantage- An NPIP Overview 

Katy Burden 

National Poultry Improvement Plan, Conyers, USA 

Abstract 

This session provides an overview of the foundational concepts behind the National Poultry 
Improvement Plan (NPIP) U.S. Salmonella Enteritidis (SE) Clean Classification for primary 
egg‑type chicken breeders and primary meat‑type chicken breeders. Attendees will gain a 
clearer understanding of the program’s core requirements for these 2 subparts and how the 
classifications support national disease‑prevention efforts. By outlining key elements of SE 
monitoring for these 2 subparts, this session aims to strengthen awareness of how the SE 
Clean Classification contributes to flock health, industry confidence, and the broader mission 
of NPIP. 
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Reducing E. coli Airsacculitis in Broilers with Liquid Expectorant in 
Drinking Water 

Charles Hofacre1, Matthew Jones1, Ziv Raviv2, Ryan Izard3 

1Southern Poultry Research Group, Inc., Watkinsville, USA. 2Poultry PathoScience Solutions, 
Inc., Ft Lauderdale, USA. 3Animal Science Products, Inc., Nacogdoches, USA 

Abstract 

The development of airsacculitis usually requires multiple stressors like respiratory vaccines 
and elevated ammonia causing trachea damage to allow Avian Pathogenic E. coli (APEC) 
disease. An expectorant with mucolytic activity, MucuSol®, may reduce the negative effect 
of the respiratory virus vaccines and the elevated ammonia. The active ingredient in 
MucuSol® is guaifenesin. This study followed the model of Glisson et al. (2004) where birds 
were reared on re-used litter, coarse sprayed at 25 days of age with NDV (LaSota) and IBV 
(Mass) vaccines, then on day 30, sprayed with APEC (X-7122 Curtiss). Histological evaluation 
of one trachea per pen was performed on days 24, 30, and 36. Eight replicate pens of 40 
Aviagen 708 male broilers with 3 treatments: T1 (no treatment); T2 MucuSol® Prevention 
(day 24-42); T3 MucuSol® Intervention (day 31-42); and 1 pen of unchallenged control (in 
same room). Expectorant was administered 100 ml/1000 kg/pen continuously in drinking 
water. Data was evaluated using ANOVA with a comparison of means using a T-test at 
P<0.05. Airsacculitis related mortality was 2.75%A (T1); 1.00%A (T2); 1.25%AB (T3). 
Airsacculitis lesion score on day 42 (10/pen) were 0.563A (T1); 0.213B (T2); 0.413AB (T3) and 
0.00 (T4). Performance results throughout the study were not significantly different; 
however, in the last week when respiratory challenge was greatest both expectorant 
treatments gained numerically greater body weight than challenge control. Overall histology 
interpretation demonstrated noticeably less deciliation of the trachea in both expectorant 
treatments versus challenge control. 
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Effects of Turning Angle Deviations on In Ovo Vaccination, HVT 
Efficacy, Maternal Antibodies, and Chick Quality in Broiler Chicks 

Cody Hanna1, Maurice Raccoursier1, Nikolas Faust1, Katherine Lahey2 

1University of Georgia, Poultry Diagnostic and Research Center, Athens, USA. 2University of 
Georgia, Athens, USA 

Abstract 

Proper egg turning during incubation is critical for embryonic development and hatch 
outcomes; however, deviations in turning angles may alter embryo positioning, compromise 
in-ovo vaccination accuracy, and immune protection. This study investigated the effects of 
reduced egg-turning angles on in-ovo injection site accuracy, herpesvirus of turkey (HVT) 
vaccine uptake, and maternal antibody transfer 

A total of 600 commercial hatching eggs were assigned to two experimental groups based 
on turning angle: a control group (45°) and one treatment group with severe (<30°) 
deviation. Throughout incubation, incubator temperature, eggshell temperature, and 
relative humidity were monitored. Early embryonic mortality was assessed by candling on 
day 10. At 18.5 days of embryonation, all eggs received HVT vaccine via manual in-ovo 
injection. 

Hatchability and embryonic mortality were determined at hatch. Chick quality was assessed 
using the Pasgar scoring system, free residual yolk weight, and yolk-free body mass. At 
hatch, 30 chicks per group were euthanized for blood collection. A total of 160 birds per 
group were placed in pens, and birds were sampled at 2, 7, and 14 days of age with 30 blood 
samples per time point. ELISA was used to assess passive immunity for antibodies against 
Infectious Bursal Disease Virus, Chicken Anemia Virus, Adenovirus, and Reovirus. In-ovo 
vaccination efficacy was evaluated by examining site of injection and by HVT real-time PCR 
on feather pulp samples at 10 days of age. Reduced turning angles are expected to 
negatively affect maternal antibody transfer, HVT uptake, and early chick performance, 
emphasizing the importance of proper turning. 

 
 

 



117 

Welfare 
105 

The Dollars and Sense of Animal Welfare: Linking Outcome-Based 
Welfare Metrics to Economic Performance 

Ken Opengart1, Mike Donohue2 

13 Birds Consulting, Signal Mountain, USA. 23 Birds Consulting, North Kingston, USA 

Abstract 

Poultry welfare is increasingly framed through outcome-based approaches, yet the 
economic relevance of welfare outcomes across the value chain is often insufficiently 
articulated making support for animal welfare initiatives challenging. This presentation 
examines animal welfare as a measurable performance system, demonstrating how welfare 
outcomes are directly linked to cost, risk, and value creation in commercial poultry 
production. 

In commercial poultry systems, key welfare indicators (KWIs) function as a gauge of system 
performance. In addition to poorer welfare, deterioration in these outcomes is associated 
with measurable costs, including lost yield, reduced processing efficiency, increased labor 
and veterinary inputs, and heightened audit and market risk. Conversely, improvements in 
KWIs are commonly associated with gains in livability, feed efficiency, uniformity, and 
carcass quality. Using poultry-specific examples such as mortality, footpad dermatitis, wing 
damage, and DOA rates, we will discuss how marginal changes in welfare outcomes can 
translate into material economic impacts at scale.  

Framing animal welfare in terms of operational performance may fundamentally change 
how it is perceived, prioritized, and resourced within a poultry organization. Operations 
leaders are trained to manage systems for throughput, efficiency, variability, risk, and 
predictability. When welfare outcomes are explicitly tied to these same levers, continuous 
improvement in welfare shifts from being viewed as a compliance obligation or reputational 
issue to being recognized as a core business competency which may then be more 
consistently and robustly supported throughout the organization. 
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Commercial Hatchery Evaluation of Chick Thermal Comfort Using 
Cloacal Temperature and Thermal Imaging Following Gel or Spray 
Vaccine Application 

Erin Riley1, Randi Cran2, Kelli Jones1, John El-Attrache1 

1Ceva Animal Health, LLC, Lenexa, KS, USA. 2Wayne-Sanderson Farms, LLC, Hattiesburg, MS, 
USA 

Abstract 

It is standard practice to apply vaccine to day of age chicks by either gel or spray, however, 
the impact of these delivery methods on chick body temperatures in commercial conditions 
is not routinely assessed.  Maintaining stable body temperature at the hatchery is important 
for chick welfare. The objective of this study was to compare chick cloacal temperature and 
box‑level thermal imaging after gel or spray vaccine application in a commercial broiler 
hatchery.  This field study was done in collaboration with an integrator in the southern 
United States.  For each vaccination method, cloacal temperatures were collected at 5, 10, 
15, 20, and 30 minutes post‑application. Corresponding thermal images of chick boxes were 
captured at each time point.  Treatment groups were done in repetition a week 
apart.  Complete analysis will be presented, however, preliminary evaluation suggests 
differences in the trends of body temperatures and thermal patterns among application 
methods.  Final results will inform best practices aimed at optimizing chick comfort during 
processing at the hatchery. 
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Evaluation of a non-invasive bursa sampling method for infectious 
bursal disease virus detection. 

Balazs Felfoldi1, Adam Jbenyeni2, Jean Leorat2, Edit Kovacs1, Timea Tatar-Kis1, Christophe 
Cazaban2, Renata Varga-Kugler1, Istvan Kiss1 

1Ceva Animal Health, Budapest, Hungary. 2Ceva Animal Health, Libourne, France 

Abstract 

Infectious bursal disease virus (IBDV) causes a major immunosuppressive disease in poultry, 
leading to considerable direct and indirect economic losses. A new dual‑segment 
classification system for IBDV has recently improved our understanding of the virus’s 
evolution and genetic variability (Islam et al. 2021). Majority of the currently circulating 
strains do not induce clinical signs but still can cause significant immunosuppression. 
Therefore, both appropriate vaccine administration check and regular field virus monitoring 
are key for IBDV infection control. 

The bursa of Fabricius is optimal tissue for accurate diagnosis and typing thanks to the high 
load and long detectability of the virus. Since the exact timing of IBDV infection is not 
known, repeated samplings might be required. These constraints may limit routine 
surveillance and hinder early detection of emerging IBDV variants. 

In this study, we evaluated a new method for bursa sampling in live birds using only swabs. 
This method was designed to be fully applicable under field conditions. This approach was 
compared to bursa tissue collection. 

Commercial layer chickens were vaccinated with an immune‑complex IBDV vaccine (SYZA26 
strain). Both sample types were collected and tested by a quantitative real-time PCR assay. 
Results showed that although the bursal swabs yielded a lower viral load compared to the 
bursa tissue, this reduction did not affect the overall detection capability. Considering also 
the possibility of repeated samplings at different ages, this novel approach may represent a 
practical, fast and welfare‑friendly alternative for vaccine-take verification and IBDV 
surveillance in the field. 
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Speak to Influence- Public speaking workshop 

Mary Cheyne 

Heart First Communications, Boston, USA 

Abstract 

During this talk attendees will receive methods that have been shared with over 30,000 
career professionals in 30 cities internationally, so they too can learn how to influence with 
impact. During this fun and interactive session you will: 

Understand the 3 most common speaking mistakes that professional make and what to do 
instead so that you can have listeners leaning in and wanting more. 

Discover the biggest difference between speaking to inform and speaking to influence, so 
that you can lead your listeners to an undeniable conclusion with ease. 

Receive 3 well tested practical tools that you can use immediately in your very next meeting, 
conversation or presentation so you can confidently drive positive influence and impact. 
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P1 

A Nanoshell-Based M2e Vaccine for Broad Protection against Avian 
Influenza 

Hui-Wen Chen1, Che-Ming Hu2 

1National Taiwan University, Taipei, Taiwan. 2Academia Sinica, Taipei, Taiwan 

Abstract 

Avian influenza virus (AIV) is a zoonotic pathogen characterized by rapid mutation and 
continual emergence, causing substantial economic losses in the poultry industry and posing 
persistent public health threats. The extracellular domain of matrix protein 2 (M2e) is highly 
conserved among influenza A viruses and represents a promising target for broadly 
protective vaccines, although its intrinsic immunogenicity is limited. In this study, M2e 
peptides and a STING agonist adjuvant were co-encapsulated within proprietary nanoshells 
to enhance antigen presentation and immune activation. The immunogenicity and 
protective efficacy of the M2e nanoshell vaccine were evaluated in specific-pathogen-free 
chickens. Vaccination with the M2e nanoshell formulation significantly upregulated immune-
related gene expression and promoted B-cell proliferation, resulting in robust and durable 
M2e-specific antibody responses. The induced antibodies exhibited broad cross-reactivity 
and efficiently recognized M2e expressed on the surface of MDCK cells infected with seven 
distinct influenza A virus subtypes. Following H6N1 challenge, vaccinated chickens showed 
markedly reduced gross and microscopic renal lesions and a significantly lower viral 
detection rate compared with controls. Furthermore, splenic natural killer cells isolated from 
vaccinated chickens effectively lysed influenza-infected MDCK cells in the presence of 
immune sera, confirming antibody-dependent cellular cytotoxicity (ADCC)-mediated antiviral 
activity. In conclusion, the M2e nanoshell vaccine induces durable, cross-reactive humoral 
immunity and mitigates AIV-associated tissue damage through ADCC-dependent 
mechanisms. These findings support the potential of the M2e nanoshell platform as a 
broadly protective avian influenza vaccine for poultry. 
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Detection of a clade 2.3.4.4b H5N1 highly pathogenic avian influenza 
virus in wild bird feces in Eastern Mongolia, October 2024 

Se-Hee An1, Temuulen Myagmarsuren2, Gyeong-Beom Heo1, Hwanseok Jeong1, Yong-Myung 
Kang3, Urankhaich Dondog2, Unurjavkhlan Tsogbadrakh2, Youn-Jeong Lee1, Erdene-Ochir 
Tseren-Ochir2, Kwang-Nyeong Lee1 

1Animal and Plant Quarantine Agency, Gimcheon, Korea, Republic of. 2Mongolian University 
of Life Sciences, Ulaanbaatar, Mongolia. 3Kyungpook National University, Daegu, Korea, 
Republic of 

Abstract 

Highly pathogenic avian influenza (HPAI) H5N1 viruses of clade 2.3.4.4b continue to spread 
across continents, threatening poultry, wildlife, and public health. Mongolia, situated along 
major migratory flyways, plays a key role in understanding dissemination of avian influenza 
viruses between northern breeding areas and southern wintering grounds. We aimed to 
detect and genetically characterize HPAI viruses in wild bird populations in Mongolia and 
assess their relationship with viruses circulating in East Asia. Active surveillance was 
conducted at Ganga Lake, Mongolia, in October 2024. A total of 352 wild bird fecal samples 
were collected and tested for avian influenza viruses. Viral isolates were subtyped, whole-
genome sequenced, and phylogenetically analyzed. Host species was identified using COI 
barcoding. Sixteen avian influenza viruses were isolated, including one clade 2.3.4.4b H5N1 
HPAI virus (M9-3) from whooper swan feces. Genomic analysis revealed M9-3 had >99% 
similarity with Korean and Japanese H5N1 isolates reported in late 2024 and undergone 
recent reassortment and disseminated through migratory flyways. This is the first detection 
of clade 2.3.4.4b H5N1 in Eastern Mongolia in a fecal sample during late autumn. These 
findings underscore Mongolia's importance as a sentinel location for interregional HPAI 
dissemination. 
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Differential infection of a surrogate LPAIV H5 clade 2.3.4.4b in ducks 
and chickens 

Lucas Goble1, Han-Yang Wang1, Caitlyn Middleton2, Dikshya Regmi3, Flavio Cargnin Faccin3, 
Lisa Stabler3, Garrett Cribbs3, Samara Wartella1, L. Claire Gay3, Juliana Calil Brondani3, Teresa 
Mejias3, Daniel Perez3, Laura-Isobel McCall2, Silvia Carnaccini1 

1Iowa State University, Ames, USA. 2San Diego State University, San Diego, USA. 3University 
of Georgia, Athens, USA 

Abstract 

Highly Pathogenic Avian Influenza Virus (HPAIV) continues to spread globally in wild 
waterfowl, causing recurrent outbreaks of severe disease and high mortality in poultry. To 
investigate virus–host interactions, we developed a low-pathogenic surrogate based on a 
contemporary HPAI H5 clade 2.3.4.4b strain (A/turkey/Poland/H1289/2021) engineered with 
a stable monobasic cleavage site from an H6 subtype. Specific-pathogen-free 3weekold 
Leghorn chickens and Mallard ducks were inoculated with 10⁴ or 10⁶ TCID₅₀ per bird and 
monitored daily for clinical signs and mortality. Viral shedding, tissue distribution, and 
pathology were assessed and integrated with spatial metabolomic analyses. Chickens 
required higher infectious doses than ducks and typically showed selflimiting, localized 
infection of the upper respiratory tract. In contrast, ducks exhibited higher and prolonged 
viral shedding, stronger serological responses, and systemic virus dissemination, including 
early neurotropism, despite the absence of clinical disease. These findings indicate greater 
viral tropism for duck tissues and enhanced evasion of duck innate immune responses. 
Metabolic perturbations were detected in both infected and distal tissues, indicating 
systemic consequences of localized infection. Ducks showed fewer and less intense 
metabolic alterations than chickens, even with higher viral replication, suggesting greater 
tissue permissiveness of the natural host. 
 

In conclusion, this surrogate model captures hostspecific differences in viral replication 
dynamics, tissue susceptibility, and metabolic responses between the natural (ducks) and 
accidental (chickens) hosts. While future pairwise comparisons with the wildtype phenotype 
are needed to highlight potential differences, this appears to be a safe alternative for 
studying HPAIV pathogenesis in ways not feasible with fully pathogenic viruses.  
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Efficacy of Multivalent Inactivated H5 Vaccine in Turkey Poults Against 
Highly Pathogenic H5N1/H5N8 Raised Under Both Laboratory and Field 
Conditions. 

Wael Elfeil1, Hefni Yousef2, Magdy Elkady3, Ahmed Sedeek4, Ayser Mohamed5 

1Suez Canal University, Ismilia, Egypt. 2Animal Health Research Institute (AHRI), Giza, Egypt. 
3Beni Suef University, Beni Suef, Egypt. 4Middle East for Vaccines, Cairo, Egypt. 6CPC, Cairo 
Egypt. 

Abstract 

This work aimed to evaluate the protective efficiency of the Multivalent inactivated H5 
vaccine at 7th days old following challenges with HPAI-H5N1 and H5N8 clade 2.3.4.4b in 
turkeys raised under field and experimental conditions. The study involved 10,000 white 
turkey poults (1 day old) free from H5 antibodies. The birds were divided into 8 groups(G); 
all birds in G1, 3, 4, 6, and 8 contained 15 poults each and were kept under BL-3 conditions. 
Birds in G1, G2, G4, and G5 served as vaccinated challenged, G3 and G6 non-vaccinated 
challenged, G7 vaccinated non-challenged, and G8 non-vaccinated non-challenged. The 
challenge was applied at 28 days post-vaccination (35 days of life) with HPAI either H5N1 or 
H5N8. The remaining 9910 vaccinated turkeys were raised on a commercial farm, but at 32 
days of age, 30 birds were moved to the laboratory and divided into G2 and G5 groups, 
which were monitored for 3 days, then challenged with H5N1 and H5N8, respectively. Serum 
was collected from all birds on 14, 21, 28, and 35 days old to determine the antibody levels 
using the hemagglutination-inhibition (HI) test. Regarding mortality rates, the results 
indicated that both lab-vaccinated G1 and G4 showed 100% protection, while farm-
vaccinated G2 and G5 had 100% and 93.3% protection after H5N1 and H5N8 challenges, 
respectively. The non-vaccinated challenged birds showed 100% mortality within 3 DPC in 
both H5N1 and H5N8-challenged G3 and G6, respectively. 
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Environmental Surveillance of Highly Pathogenic Avian Influenza in 
Infected Poultry Farms: An Epidemiological Analysis in South Korea 

Bina Lee, Se-Hee An, Youn-Jeong Lee, Gyeong-Beom Heo, Kwang-Nyeong Lee 

Avian Influenza Research & Diagnostic Division, Animal and Plant Quarantine Agency, 177 
Hyeoksin 8-ro,, Gimcheon-si, Gyeongsangbuk-do, Korea, Republic of 

Abstract 

Highly pathogenic avian influenza (HPAI) remains an ongoing threat to the poultry industry 
and animal disease control systems in South Korea. Viruses persisting in the environments of 
affected farms are recognized as key factors for understanding the epidemiology of HPAI 
infection, transmission, and spread within poultry farms. This study aimed to investigate 
environmental contamination at HPAI-infected farms in South Korea and to identify key 
biosecurity factors associated with HPAI infection by integrating farm-level epidemiological 
information, including active and passive surveillance status, geographic conditions, 
pathological findings, breeding systems, and biosecurity status. 

Environmental samples, including soil, water, workers’ hands, disinfection tools, and 
equipment surfaces, were systematically collected from inside poultry farms and 
surrounding farm environments at farms with confirmed HPAI outbreaks in South Korea over 
three epidemic seasons (2022–2023, 2023–2024, and 2024–2025). Detection of avian 
influenza virus genes was performed using real-time reverse transcription polymerase chain 
reaction (real-time RT-PCR). 

This study utilized environmental epidemiological data accumulated over three epidemic 
seasons and aimed to present an analytical framework applicable to national HPAI control 
strategies. The findings are expected to contribute to the establishment of evidence-based 
biosecurity standards, practice-based prevention and control education, and the 
development of farm-specific biosecurity management strategies. 
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Heat Stress Modulates Low Pathogenic Avian Influenza Virus Infection 
Dynamics and Production Performance in Cage-Free Laying Hens 

Bikash Aryal1, Daoqun Li1,2, Sarah Kinder1, Lingying Zhao3, Ali Nazmi1, Qiuhong Wang1 

1The Ohio State University, Wooster, USA. 2Shandong First Medical University & Shandong 
Academy of Medical Sciences, Jinan, China. 3The Ohio State University, Columbus, USA 

Abstract 

Low pathogenic avian influenza virus (LPAIV) and heat stress (HS) pose significant challenges 
to the egg industry, especially as it transitions from conventional cages to cage-free (CF) 
housing. This study investigated the effects of HS on LPAIV infection dynamics in laying hens 
under CF conditions. A total of 120 Hy-Line W-36 laying hens (26 weeks of age) were 
randomly assigned to four groups (30 birds/group): thermoneutral-control (TNC; 22°C), heat 
stress-control (HSC; 35°C), thermoneutral-infected (TNI; 22°C), and heat stress-infected (HSI; 
35°C). After four days of HS, 15 birds in the TNI and HSI groups were inoculated intranasally 
with LPAIV H7N2 CK/NJ/02 strain (10⁷ EID₅₀/bird). Viral shedding was assessed in oral and 
cloacal swabs from both inoculated and contact birds at 0, 1, 2, 3, 4, 6, 8, 11, and 14 days 
post-infection (dpi) using RT-qPCR. Cecal microbial diversity and immune responses at 3 dpi 
and 14 dpi are currently being evaluated. Exposure to HS and concurrent LPAIV infection 
negatively affected egg production and performance parameters. Viral shedding was 
consistently higher in oral than cloacal swabs. Notably, HS-exposed contact birds 
demonstrated higher respiratory infection rates at 1 and 2 dpi, indicating faster transmission 
from inoculated to contact birds under HS than in TN conditions. Moreover, inoculated birds 
under HSI condition showed an earlier reduction in respiratory viral shedding compared with 
birds under TNI condition. Overall, under CF housing conditions, HS modulated LPAIV 
infection rates and shedding dynamics and was associated with measurable declines in 
production performance. 
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Transitioning to sustainable HPAI control strategies in poultry 
populations by conducting research to collect data that supports these 
efforts 

Carrie Cremers 

Jennie-O, Willmar, USA 

Abstract 

The Minnesota Turkey Research and Promotion Council (MTRPC) was awarded a HPAI Grand 
Challenge Grant from USDA with two objectives: 1. develop and test a novel depopulation 
strategy while managing disease risks and 2. decrease the timeline for producers to return to 
production. This study will take advantage of the fact that when infected premises are 
detected early, there is often only one infected barn. The proposal is to sample and use 
biosecurity strategies to both learn how the virus spreads and how to prevent its spread to 
other barns on the same premises, potentially reducing total number of birds depopulated. 
This study will also explore opportunities to speed up the return to business timelines after 
HPAI infection on farms without increasing further risk of spreading HPAI. For this objective, 
we will evaluate the decay of enveloped RNA viruses over time and correlate the rate with 
temperature and moisture measures. This portion of the trial anticipates that the 28 days 
currently required for composting mortality can be reduced. 

Presenting this pilot project grant at AAAP 2026 fosters dialog and understanding among 
poultry professionals across all sectors to ensure the maximum value is gained in these 
efforts. 
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Transmission study testing HVT-H5 vaccines against highly pathogenic 
avian influenza (HPAI) H5N1 virus (clade 2.3.4.4b), 24-weeks post 
vaccination. 

KM Bouwman 

Wageningen Bioveterinary Research (WBVR), Lelystad, Netherlands 

Abstract 

This study is the second of four transmission experiments assessing long-term protection 
provided by vaccination of laying hens under field conditions against highly pathogenic avian 
influenza (HPAI) H5N1 (clade 2.3.4.4b). The primary objective is to evaluate whether 
vaccination reduces virus transmission (R<1). Previously, vaccination with VECTORMUNE® AI 
or VAXXITEK HVT+IBD+H5 provided protection at 8 weeks post-vaccination. This study 
investigates protection at 24 weeks, including the effects of a Volvac® B.E.S.T. AI+ND booster 
at 12 weeks after VAXXITEK HVT+IBD+H5 vaccination. 

Chickens reared under field conditions were transported to high-containment facilities at 
peak egg production and challenged with HPAI H5N1. Four groups were studied: (1) non-
vaccinated controls, (2) VECTORMUNE® AI-vaccinated, (3) VAXXITEK HVT+IBD+H5-
vaccinated, and (4) VAXXITEK HVT+IBD+H5 plus booster. 

All control chickens were infected (R=15.4). Transmission was lower in vaccinated groups 
(VECTORMUNE® AI: R=1.0 or 1.9; VAXXITEK HVT+IBD+H5: R=7.9 or 2.8), with only the 
booster group achieving R<1 (R=0.6 or 0.3). Mortality was 100% in controls but reduced to 
10% in groups 2 and 3, with none in the booster group. Virus shedding was lower in 
vaccinated chickens. All vaccinated groups developed antibodies, and VECTORMUNE® AI 
showed significant T-cell proliferation and T-cell activation at 7 dpi. 

Vaccination reduced transmission, mortality, and virus shedding. Only the booster group 
achieved R<1, though confidence intervals were broad. Further analysis of field data and 
additional transmission studies are needed to confirm vaccine effectiveness over the full 
production cycle and its potential to prevent sustained transmission. 
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A Dual-Platform Adjuvant Improves the Efficacy of Inactivated Avian 
metapneumovirus (aMPV Vaccines) in Chickens 

Vijay Reddy Mokalla, Mohamed Selim, Ravi Gupta, Parfait Kada, Tamer Sharafeldin, Sunil 
Mor, Hemachand Tummala 

South Dakota State University, Brookings, USA 

Abstract 

Introduction 
 Avian metapneumovirus (aMPV) is a major respiratory pathogen in poultry, causing 
significant economic losses worldwide. Although aMPV vaccines are widely used, their 
immune responses are often suboptimal. This study aimed to enhance the immunogenicity 
of an inactivated aMPV vaccine using a novel dual-platform adjuvant system. 

Methods 
 The immunostimulatory effects of the SD-05, SD-25NP (nanoparticles), and SD-15 
formulations were assessed in MQ-NCSU and HTC chicken macrophage cells by quantifying 
TNF-α and IL-6 secretion, along with nitric oxide production. For in vivo evaluation, chickens 
were immunized with inactivated aMPV either alone or combined with the dual-platform 
adjuvants. Serum samples were collected to determine total IgY antibody titers and assess 
virus neutralization activity. 

Results 
 All three adjuvant formulations SD-05, SD-25NP, and SD-15 significantly activated 
macrophage cells, resulting in elevated production of TNF-α, IL-6, and nitric oxide compared 
with controls. In vivo, these adjuvants elicited markedly enhanced antibody responses (p < 
0.001), with approximately 89-fold, 23-fold, and 67-fold increases in total IgY titers, 
respectively, relative to the non-adjuvanted aMPV-B group. Furthermore, virus 
neutralization titers were substantially higher in all dual-platform adjuvant groups than in 
both the inactivated aMPV-alone and incomplete Freund’s adjuvant (IFA) groups. 

Conclusion 
 The dual-platform adjuvant system markedly augmented both innate and humoral immune 
responses, promoting stronger antibody production and improved neutralizing activity. 
These results highlight the potential of this approach to enhance the efficacy of inactivated 
aMPV vaccines and strengthen protective immunity in poultry. 
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aMPV Vaccine Impact on Mortality in Minnesota Commercial Turkeys 

Jill Nezworski 

Blue House Veterinary LLC, Buffalo Lake, USA 

Abstract 

When aMPV arrived in Minnesota in March 2024 infected commercial turkeys experienced a 
significant increase in mortality.  Two modified live aMPV vaccines, one type A and one type 
B, were made availabe for use in MN commercial turkeys in 2025 and were in widespread 
use by May of 2025.  Turkey growers had high hopes that the vaccine would reduce 
mortality associated with aMPV but the results so far have been mixed and nuanced.  We 
will present results from a year of vaccine use by multiple producers and flocks using diverse 
vaccination programs. 
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Avian Metapneumovirus Replication Kinetics and Innate Response 
Signatures in QT-35 Cells and DF-1 TLR3/MDA5 Knockout Lines 

Valeria Alcayaga, Ramón Zegpi, Maria Chellis, Chang-Won Lee 

The Ohio State University, Wooster, USA 

Abstract 

Avian metapneumovirus (aMPV) is an important respiratory pathogen of poultry and 
continues to challenge flock health because it contributes to respiratory disease and 
production losses. Experimental systems that support consistent aMPV replication and allow 
clear interpretation of host restriction are therefore essential for both mechanistic studies 
and applied poultry health research. During infection, aMPV generates RNA intermediates 
that can be detected by dsRNA-sensing pathways, including toll-like receptor 3 (TLR3) and 
melanoma differentiation-associated protein 5 (MDA5). These sensors shape early antiviral 
signaling and may influence aMPV replication dynamics in a cell‑dependent manner.In this 
study, we compare aMPV replication kinetics in quail QT‑35 cells and in chicken DF‑1 cells 
with targeted disruption of TLR3, MDA5, or both genes. We also evaluate whether 
replication patterns across these models correspond to distinct innate immune response 
signatures by quantifying mRNA expression of selected interferons and 
interferon‑stimulated genes. To complement these measurements, we will use 
immunostaining‑based detection of viral protein to estimate the proportion and distribution 
of infected cells. Together, this work aims to clarify how cell model choice and dsRNA 
sensing pathways influence aMPV restriction in vitro and to support more consistent 
interpretation of replication phenotypes in avian respiratory virus studies. 
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Development and Validation of an Avian Metapneumovirus Subtype B 
DIVA qPCR Assay for Differential Detection of Vaccinated and Infected 
Animals 

Nastassja Ortega-Heinly 

Vaxxinova US, Worthington, USA 

Abstract 

Differentiating infected from vaccinated animals (DIVA) is critical for effective disease 
surveillance, outbreak management, and vaccine uptake studies in livestock production 
systems. In this study, we report the development and analytical validation of an avian 
metapneumovirus subtype B (aMPV-B) quantitative PCR (qPCR) assay designed to 
discriminate between field strains and vaccine-associated targets. 

The assay was designed using conserved and differential genomic regions to ensure high 
specificity while maintaining analytical sensitivity. Validation included assessment of limit of 
detection, amplification efficiency, analytical specificity, repeatability, and reproducibility 
across multiple runs and instruments. Performance was evaluated using characterized 
positive and negative samples, vaccine material, and field-derived specimens representative 
of routine diagnostic submissions. 

The aMPV-B DIVA qPCR demonstrated reliable discrimination between vaccinated and 
infected samples, with consistent amplification performance and no cross-reactivity 
observed among non-target organisms or vaccine strains. Generated data support the 
assay’s suitability for diagnostic and surveillance applications, enabling improved 
interpretation of molecular results in vaccinated populations. 

This presentation will discuss assay validation outcomes, practical implementation insights, 
and highlight the role of DIVA molecular diagnostics in supporting disease control strategies 
and informed decision-making within the animal health industry. 
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Efficacy of a live attenuated aMPV/B vaccine in turkeys vaccinated in 
the presence of maternal derived antibodies 

Isabel Barril Basil, Elena Marzo Escartín, Ester Taberner Brugué, Sònia Feu Coll, Evelyn 
Guirado Cáceres 

HIPRA S.A., Amer, Spain 

Abstract 

The live attenuated subtype B avian metapneumovirus (aMPV/B) 
vaccine Respivac® aMPV has previously demonstrated protective efficacy in 
chickens, including when administered in the presence of maternal derived antibodies 
(MDAs). The present study evaluated the influence of MDAs on the protective efficacy of this 
vaccine in turkeys under experimental challenge conditions.  

Two groups of turkeys from a flock with high MDA levels (mean ELISA titre: 12,765; range: 
5,858–18,687) were included: a vaccinated group (spray at 1 day of age followed by drinking 
water administration 3 weeks later) and a nonvaccinated control group. Birds were 
challenged with a virulent aMPV strain once MDAs had declined to low or 
undetectable values (~ 7 weeks of age). To validate the challenge model, an additional SPF 
control group was included and challenged in parallel.  

Birds were monitored twice daily for clinical signs and mortality post-challenge. At the end 
of study, necropsies were performed to assess aMPV related lesions. Vaccine efficacy was 
assessed based on the proportion of animals showing clinical signs, mortality or lesions, as 
well as the duration and severity of clinical signs post-
challenge. Vaccination substantially reduced the clinical impact 
of aMPV infection, corresponding to a 66.7% relative reduction in the proportion of affected 
animals and a shorter clinical course (0.7 vs. 2.1 mean observations) in the MDA+ vaccinated 
group compared with the corresponding MDA+ control.   

Overall, vaccination significantly reduced the occurrence, duration, and severity of 
disease, indicating that the presence of MDAs at vaccination did not compromise vaccine 
efficacy under experimental conditions.  
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Efficacy of a live attenuated aMPV/B vaccine in turkeys. 

Isabel Barril Basil, Elena Marzo Escartín, Ester Taberner Brugué, Sònia Feu Coll, Evelyn 
Guirado Cáceres 

HIPRA S.A., Amer, Spain 

Abstract 

Avian metapneumovirus (aMPV) infection is a major respiratory disease in 
turkeys and causes substantial economic losses in commercial production 
systems. A new live attenuated aMPV/B vaccine has been developed for use in turkeys. 
The present study evaluated its efficacy by assessing the onset and duration of 
immunity (OOI/DOI).  

For OOI, two groups of 20 turkeys were vaccinated with Respivac® aMPV at 1 day of age, 
followed by a second dose three weeks later via spray–spray (Sp-Sp) or spray–drinking 
water (Sp-DW) schedules; 10 controls were mock vaccinated. Birds were challenged with a 
virulent aMPV strain two weeks after the basic scheme. For DOI, two groups of 24 turkeys 
were vaccinated following the basic scheme and challenged 12 weeks later, 
alongside the control groups (12/20). Additionally, two groups of 24 turkeys received a 
booster dose at 8-9 weeks of age (Sp-Sp-Sp or Sp-DW-DW); 12 controls were included, 
and all challenged 10 weeks after the booster.  

Birds were monitored twice daily for clinical signs and mortality post-challenge. At the end 
of study, necropsies were performed to assess aMPV related lesions. Vaccine efficacy was 
assessed based on the proportion of animals showing clinical signs, mortality or lesions, as 
well as the duration and severity of clinical signs post-challenge. Across all 
studies, vaccination substantially reduced the occurrence, duration and severity 
of disease. Vaccinated animals showed at least 2.3 fewer clinical observations than 
controls (p<0.05), and the percent of affected animals was reduced by at least 
57.6% compared to corresponding controls (p<0.05).  
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Abstract 

Avian metapneumovirus (aMPV) represents a ubiquitous challenge across the poultry 
industry. With recent emergency approval of modified live vaccines, variations in dosing and 
co-vaccination strategies have been applied commercially to prevent clinical impacts with 
little study of how these products interfere with other vaccines.   The objective of this work 
is to determine if the presence of aMPV vaccine will affect the efficacy of the other vaccines 
when co-vaccination is utilized. Two common viruses being recommended for co-vaccination 
with aMPV are IBV and ILT.  Two studies will be conducted. 

Part A:  Commercial hatchery vaccinated broilers will receive by spray aMPV and two 
serotypes of IBV.  The broilers will be housed for 28 days in isolator units.  Upper respiratory 
swabs (choanal cleft) in brain/heart infusion broth, whole tracheas (non-swabbed), and 
serum will be collected on day 0, 7, 14, 21, & 28 in individual birds. 

Part B:  Cull pullets from a 12-week-old commercial broiler breeder flock will be field 
vaccinated by eye drop with aMPV mixed with infectious laryngotracheitis virus (TCO) 
vaccine. Pullets will be moved to floor pen housing to allow for sample collection at day 0, 3, 
5, 7, 14, 21, & 28 post vaccination.  Upper respiratory swabs (choanal cleft, nares, 
conjunctival tissue, and trachea) in brain/heart infusion broth, whole tracheas (non-
swabbed), and serum will be collected and identified by individual bird. 

Part A/B: Swab pools and whole trachea will undergo qPCR for presence of listed vaccine 
strains. Serum will assess serologic conversion to aMPV/IBV 2 weeks post-vaccination. 
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Lessons learned from AMPV vaccination 
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Abstract 

Avian Metapneumovirus (AMPV) subtypes A and B burst onto the scene in the United States 
in late 2023 and quickly spread to cover most of our poultry producing regions. AMPV has 
proven to be a frustrating disease to control with ongoing challenges in both chickens and 
turkeys. Vaccination has been the centerpiece of attempted control, but it has not been as 
smooth of a process as was originally hoped. The purpose of this study was to evaluate 
vaccine application methods in both a field and controlled setting to provide technical advice 
on best management practices. 

Vaccine administration was monitored by qRT-PCR with several integrators while both 
internal and external controlled studies were being performed. AMPV vaccination methods 
that were monitored included coarse spray, gel, eye drop, and subcutaneous administration. 
This data has helped guide integrators on several important questions: which vaccine to use, 
how to apply vaccine, and when to give booster doses (when applicable). Results indicate 
that the best application method is via eye drop but when doing mass application, gel 
administration is as good or better than coarse spray. Interestingly, subcutaneous 
administration appears to result in acceptable vaccine positivity as well. Overwhelming field 
data indicates many flocks do not show elevated vaccine positivity until 21-28 days of age 
regardless of which subtype vaccine is used. This talk will discuss what we have learned thus 
far and what we still need to learn to help better combat AMPV. 
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Recombinant G Protein-Based Indirect ELISA for Detection of Avian 
Metapneumovirus Subtype B Antibodies 
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Abstract 

Avian metapneumovirus subtype B (aMPV-B) outbreaks in U.S. poultry cause substantial 
production losses and economic impact. Current serological assays rely on whole-virus 
antigens, creating biosafety concerns, batch variability, and cross-reactivity that reduce 
diagnostic specificity. To address these limitations, we developed a subtype B–specific 
indirect enzyme-linked immunosorbent assay (iELISA) using a recombinantly expressed G 

protein as the coating antigen for subtype B-specific antibody detection. 

The open reading frame encoding the immunoreactive envelope glycoprotein (excluding the 
5′ signal peptide), was cloned into a prokaryotic expression vector and expressed as a fusion 
protein. The recombinant G protein was purified by nickel affinity chromatography and 
assay conditions optimized by checkerboard titration with chicken sera of known serostatus 
to maximize signal-to-noise ratio and reproducibility. 

Seronegative samples were obtained from high-biosecurity flocks with no history of aMPV 
infection and archived negative sera (n=250). Positive samples were collected from 
experimentally infected birds and field flocks testing positive by the IDEXX APV® ELISA 
(n=400). Sensitivity, specificity, and agreement between assays were evaluated. Normalized 
optical densities were converted to serum log titers, and receiver operating characteristic 
analysis demonstrated higher specificity and reduced background reactivity compared with 
the whole-virus–based IDEXX test. The recombinant assay showed clearer separation 
between positive and negative populations, and approximately 25% of samples classified as 
false negatives by IDEXX were identified as true positives by the G-protein iELISA. 

This recombinant G protein–based iELISA provides a safe, economical, and reproducible 
subtype B–specific diagnostic platform suitable for targeted aMPV-B surveillance in poultry 
health programs. 
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Abstract 

Avian metapneumovirus (aMPV) is a highly contagious pathogen that causes an upper 
respiratory tract infection, egg production losses, and immunosuppression in chickens and 
turkeys. Secondary pathogens and environmental conditions exacerbate the disease and 
result in major economic losses. During the winter of 2023-2024 aMPV-B was diagnosed in 
the Southeast of the United States, followed by aMPV-A in the Southwest. By the summer of 
2024, both viruses spread and merged in the Midwest. Our laboratory isolated aMPV-B virus 
from the affected turkeys in North Carolina and adapted it to propagate in several different 
cell lines. We conducted retrospective serology on sera from broiler breeder hens from 
North Carolina collected between January 2023 and April 2024, using a commercial ELISA kit. 
Broiler breeder flocks with aMPV antibody titers were present as far back as January 2023, 
however antibody titers and geometric mean titers were significantly lower than those 
measured during the outbreak in 2024 and beyond. To further investigate the relevance of 
the aMPV antibody titers, sera from 2023 were evaluated using virus neutralization test with 
the cell culture adapted aMPV-A and -B viruses. Virus neutralization test confirmed that 
some broiler breeder hens had neutralizing antibodies against aMPV-B. These results 
demonstrate that an aMPV-B field virus was present in North Carolina broiler breeder flocks 
prior to the outbreak in 2024. It is unclear if the initial virus was less invasive and didn’t elicit 
high antibody titers that have become common since 2024. More epidemiological research 
needs to be conducted to elucidate the origin of the aMPV that started the outbreak in 
2024. 
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Safety and efficacy of recombinant baculovirus vaccine against subtype 
B of avian metapneumovirus (aMPV-B) 
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South Dakota State University, Brookings, USA 

Abstract 

Recent outbreak of Avian Metapneumovirus (aMPV) in the U.S. poultry incurred significant 
economic losses. Effective control through vaccination is the top priority to limit economic 
losses. Classic live attenuated vaccines showed drawbacks which created limitation for the 
large-scale application. In this work, new recombinant baculovirus vaccine candidates 
including G and F protein of aMPV-B are tested against aMPV-B experimental challenge. 
Vaccinated and challenged group of turkeys (vaccinated at 1-day-old and challenged at 7 -
days -old via nasal/ocular route) compared with the challenge control group for up to 10 
days post challenge. Daily observation of clinical signs in the vaccinated and challenged 
group had a significantly lower clinical sign score (P<0.05) at 3-, 4-, and 5-days post challenge 
compared with the challenge control group. Additionally, histologic respiratory index, virus 
clearance data of this pilot study showed the efficacy of this recombinant vaccine against 
aMPV-B challenge. Current replicate studies with are to help further confirmation of the 
initial prove of the vaccine efficacy concept. 

Keywords: avian metapneumovirus, clinical signs, histologic respiratory index, recombinant 
baculovirus vaccine 
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Abstract 

Mycoplasma synoviae (MS) is a bacterial disease of poultry that is becoming increasingly 
prevalent in Northeast Georgia and other regions of the United States. The disease poses a 
substantial threat to the poultry industry due to its economic impact and ability to spread 
widely despite the implementation of strict biosecurity measures. 

The goal of this study is to assess the epidemiological role of broilers originating from MS-
positive parent stock in the spread of the Mycoplasma synoviae strain linked to the recent 
outbreaks, with particular emphasis on environmental persistence and airborne 
dissemination. Air sampling will be conducted outside exhaust tunnel fans during the week 
prior to processing, as well as during catching and transportation to the processing plant, 
using air-sampling devices. 

Specific pathogen free (SPF) birds will be raised on MS-infected litter obtained from positive 
broiler or breeder houses under controlled research facility conditions and evaluated for 
infection using PCR and ELISA. Additionally, survivability of circulating MS strains in litter will 
be assessed over time, providing insight into environmental persistence and its role in 
horizontal transmission. Furthermore, a standard laboratory strain and several field isolates 
will be inoculated onto several materials found in the poultry house including hard plastic, 
stainless steel, Tyvek, cotton clothing and boot covers. The materials will be assessed using 
both culture and PCR to determine environmental persistence. Together bird, litter, 
equipment and air sampling will provide a comprehensive evaluation of MS transmission 
dynamics under field and experimental conditions. 
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risks in Laying Facilities. 
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Abstract 

The association of dust and microorganisms in commercial layer houses has a high negative 
impact on hens' health and welfare. Many pathogenic bacteria for layers can be carried on 
dust (mix of feed particles, animal dander, waste, and microscopic agents), making it a 
breeding ground for disease. This study aims to determine whether there is an association 
between bacterial presence and suspended microparticle concentration in the air of four 
laying farms (pullets and layers, conventional cage and barn systems) in South America. One 
house per farm was evaluated. 

Environmental samples were collected in each selected area using an air sampler, SAS Super 
100TM, using three different agar plates (Blood, Mac Conkey, and XLD). Bacterial isolation, 
identification, and counting were performed under the company's lab protocols. Particle 
concentrations, air quality, and dust exposure were measured in the same area using a 
particle data logger (PCE Instruments PCE-PCO1). 

The highest particle count was observed in a barn system house, with sizes ranging from 
0.3µ to 10µ with predominance of small particles (0.3 µ). The highest particle count was 
observed in the barn system, hens in production. Staphylococcus aureus and Escherichia coli 
were the predominant isolated bacteria, with most too numerous to count. All samples 
tested negative for Salmonella spp. 

These results highlight the strong association between particles and bacterial presence in 
the air, highlighting the importance of implementing interventions to reduce bacterial loads 
as part of the farm biosecurity program to improve air quality during the growing period and 
production. 
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Abstract 

Escherichia coli infection in global poultry production has proven to be an increasingly 
problem, causing a decline in production indicators, economic losses and affecting animal 
welfare issues. In general, APEC isolates from chickens constitute a genetically diverse 
population with numerous of different characteristics and sequence types (STs), where 
ST117 have been frequently observed. The aim of this study was to characterize APEC ST117 
strains isolated from birds with colibacillosis in Brazil. A total of 173 strains isolated from 
organs of birds with colibacillosis, previously classified as APEC by PCR, were subjected to 
the Whole Genome Sequencing using MiSeq (Illumina, San Diego, USA). The assemblies were 
assessed with QUAST v.5.2.0. Serotypes, ST and virulence genes were determined using 
services available on the website of the Centre for Genomic Epidemiology 
(https://cge.food.dtu.dk/) and Galaxy Europe (https://usegalaxy.eu/). From the 173 samples 
sequenced, 25 (14.4%) strains were classified as ST117, of which 15 (60%) were considered 
High Risk. These strains were isolated from farms in 5 different states of Brazil. The 
serotypes identified were: O8:H4, O24:H4, O33:H4, O53:H4, O71:H4, O78:H4, O125ab:H4, 
O143:H4, O143:H100 and O161:H4. All strains were positive for genes that codified FimA, 
curli and S fimbriae, iss, ompT and iron uptake systems. In addition, 12/25 strains were 
positive for Vacuolating autotransporter toxin (Vat) and 10/25 were tsh+ (temperature-
sensitive hemagglutinin). In conclusion, our results demonstrate that the lineage ST117 APEC 
is disseminated in broiler, broiler breeder and layers production. Further investigations are 
needed to determine the zoonotic risks associated with poultry meat. 

 

https://cge.food.dtu.dk/
https://usegalaxy.eu/
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Abstract 

Nontyphoidal Salmonella (NTS) are major foodborne pathogens primarily transmitted to 
humans through contaminated poultry products. Increased antimicrobial resistance (AMR) 
in NTS, including Salmonella Heidelberg (SH), has recently become a public health issue. 
Current control measures are inadequate, emphasizing the need for novel approaches to 
mitigate NTS colonization in poultry and contamination of poultry products. We 
hypothesized that commensal Escherichia coli can reduce antibiotic-resist ant NTS 
colonization in the chicken intestines by modulating the fitness, virulence, and AMR 
potential of Salmonella. To test this hypothesis, we co-cultured a commensal E. coli strain 
(EC47-1826) isolated from a commercial broiler chicken and an antibiotic-resistant SH strain 
(SH18-9079) isolated from the liver of a turkey and analyzed their transcrip tomes using 
RNA-sequencing. Our analysis revealed 4,890 differentially expressed genes in SH when co-
cultured with commensal E. coli. After filtering the expression data, we found 193 genes 
were significantly upregulated, while 202 genes were downregulated. Notably, several genes 
involved in bacterial growth, pathogenicity and virulence, biofilm formation, metal-ion 
homeostasis, signal transduction and chemotaxis, stress response, transmembrane transport 
of xenobiotics, and cellular metabolism were downregulated by as much as 86-folds in SH as 
compared to the control. Furthermore, this study revealed the downregulation of genes 
associated with AMR and drug efflux in SH by up to 12 folds. These findings highlight that 
commensal E. coli may reduce the fitness, persistence, virulence, and AMR dissemination of 
SH, implying that E. coli strains could be utilized to mitigate antibiotic-resistant SH in poultry, 
ultimately enhancing food safety. 
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Effectiveness of a novel aluminum-based litter amendment on re-used 
broiler litter for ammonia emissions, litter moisture and litter bacteria 
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Abstract 

U.S. broiler farms re-use litter for multiple flocks and can result in high ammonia gas levels 
which can cause cornea and trachea damage in broilers. Two controlled studies with re-used 
litter from previous N.E. studies and broiler chicks were performed. Study 1 were 2 
environmenal rooms each 11m2 with 120 Ross male chicks/room. The litter in room 1 was 
treated with an aluminum product (Al-Clear) at 100 pounds/ 1000 square feet, room 2 was 
not treated. Study 2 evaluated an acidified clay (T1), a new aluminum product T2 (Al+Clear 
Plus) and a sodium bisulfate (T3) in 3 larger rooms. All products were spread dry at 100 
pounds/1000 square feet 24 hours prior to chick placement.  Both studies measured room 
ammonia, air humidity and litter moisture from DO-35. Coliform and Clostridium bacteria 
counts, litter pH, footpad lesions and histology of eyes were evaluated. Study 1 at one hour 
post treatment ammonia reduced from 27 to 9 ppm in treated room. The mean ammonia 
level from day 0 to 35 was 7.1 ppm (treated) and 16.6 ppm (control). Bacteria counts in litter 
as well as footpad lesions were lower in treated room. Study 2 had immediate reduction in 
ammonia in all 3 treatments. Room ammonia, humidity, litter moisture and pH were not 
significantly different between treatments throughout the 35 day study.  Overall, the 
aluminum litter treatment safely lowered air ammonia levels and in Study 2 performed as 
well as competitor litter treatment products in 35-day broiler body weight and FCR. 
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Abstract 

Spotty Liver Disease (SLD) is a bacterial disease in laying hens caused by Campylobacter 
hepaticus. It is marked by a significant decrease in egg production, increased mortality, and 
distinctive necrotic liver lesions. Despite its impact, the molecular mechanisms underlying 
both bacterial virulence and host responses are not fully understood. 

We used RNA sequencing to identify the mechanisms underlying SLD from both pathogen 
and host perspectives. For bacterial transcriptomic analysis, C. hepaticus gene expression 
was investigated in various host-relevant environments, including in bile, chicken liver 
hepatocellular carcinoma epithelial cells (LMH), and naturally infected liver. Bacterial 
transcriptomic analysis revealed that exposure to bile enhanced the expression of genes 
involved in motility, glycosylation, nitrate respiration, and multidrug efflux systems, whereas 
LMH infection showed extensive downregulation of motility, oxidative stress response, and 
metabolic genes. Transcriptomic profiling of infected liver showed selective increase in the 
expression of C. hepaticus genes related to nitrate respiration, sulfur metabolism, and 
immune evasion, while the expression of genes encoding outer membrane porins and stress-
related chaperones were downregulated. 

The host transcriptomic analysis demonstrated that infected hens exhibited immune 
activation, including IL-22, IL-21, and IL-6, along with elevated expression of C1QTNF1 and 
the adhesion receptor ADGRD1. In contrast, key liver functions were significantly impaired, 
as indicated by downregulation of oxidative phosphorylation, fatty acid metabolism and 
heme binding pathway genes. Increased expression of serum amyloid A gene confirmed 
acute-phase responses and liver damage. This study integrated transcriptomic data to 
provide insights into SLD pathogenesis and highlight potential virulence factors and 
therapeutic targets 
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Abstract 

Ornithobacterium rhinotracheale (ORT) is an emerging respiratory pathogen of poultry 
associated with airsacculitis, pleuritis, pneumonia, growth retardation, decreased egg 
production, and increased mortality. Its control is increasingly complicated by antimicrobial 
resistance. In this study, seven ORT isolates obtained from laying hen farms in Mexico 
between 2023 and 2024 were identified by matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry (MALDI-TOF MS; Autobio, Autof MS 1000) and by a species-
specific PCR assay previously reported. Partial sequencing of the 16S rRNA gene from three 
isolates demonstrated genetic relatedness to previously reported Mexican ORT isolates. 
Antimicrobial susceptibility was determined using the disk diffusion method. All isolates 
were classified as multidrug-resistant (100%). One of seven isolates (1/7: 14.3%) was 
resistant to all antimicrobials tested, and all isolates (7/7: 100%) were resistant to 
oxytetracycline and erythromycin. In contrast, the highest susceptibility rates were observed 
for amoxicillin/clavulanic acid (3/7; 42.9%) and fosfomycin (3/7; 42.9%). Four distinct 
antimicrobial resistance profiles were identified. Compared with previous reports from 
Mexico, a higher proportion of antimicrobial resistance was observed among the ORT 
isolates analyzed in this study. These findings highlight the importance of routine 
antimicrobial susceptibility testing for the implementation of effective control strategies 
against Ornithobacterium rhinotracheale in poultry production. 
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Abstract 

Gallibacterium anatis is a member of the family Pasteurellaceae that naturally colonizes the 
mucosa of the respiratory and reproductive tracts of domestic birds; however, it has also 
been associated with respiratory disease, reproductive tract infections, and septicemia in 
poultry. This bacterium possesses several virulence factors that may contribute to its 
pathogenicity in domestic birds. In this study, species-specific PCR assays were used to 
detect the presence of the virulence-associated genes rtxA, gyrB, flfA, tldD, Hg-Fil, FE-tuf, 
and genes associated with integrating conjugative elements (ICEs) in G. anatis isolates. A 
total of 46 isolates were analyzed, including 32 obtained from birds with lesions such as 
peritonitis, salpingitis, and tracheitis, as well as the reference strain F114 (10672/9 Salp.). 
Among isolates obtained from birds with lesions, 75% were positive for gyrB, 71.8% for rtxA, 
tldD, and FE-tuf, 46.6% for Hg-Fil, 31.2% for flfA, and 21.8% for ICE-associated genes. In 
contrast, among 14 isolates from clinically healthy birds, 92.8% were positive for rtxA, gyrB, 
and tldD, 57.1% for flfA and FE-tuf, 50% for Hg-Fil, and all isolates were negative for ICE-
associated genes. Overall, 89.1% of the isolates carried at least one virulence-associated 
gene. These results demonstrate differences in the distribution of virulence genes among G. 
anatis isolates, which may be related to the clinical presentation of the disease in poultry. 
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Ulcerative Enteritis in Bobwhite Quail: Diagnostic Challenges and 
Lessons for Antibiotic Reduction Across Poultry Systems 
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Abstract 

Ulcerative enteritis (UE), most commonly associated with Clostridium colinum, remains a 
leading cause of acute mortality in bobwhite quail raised for hunting release. Rapid disease 
progression, high flock-level impact, and narrow diagnostic windows frequently result in 
empirical antimicrobial use, complicating disease control and antimicrobial stewardship 
efforts. 

This presentation addresses practical diagnostic and control challenges in bobwhite quail 
with suspected UE that often contribute to increased antibiotic use. As antimicrobial use 
becomes increasingly restricted, effective control of clostridial disease in quail requires a 
shift toward preventive and management-based strategies. Emerging approaches, including 
targeted biosecurity measures, early-life nutritional and gut health interventions, and water-
based applications, will be discussed as tools to reduce disease pressure and limit the need 
for therapeutic antimicrobials. 

Field observations and diagnostic case reviews indicate that gut-directed, non-antibiotic 
water-based interventions incorporating essential oils, organic acids, and polyphenol-based 
approaches were associated with reduced mortality, delayed disease onset or absence of 
clinical disease, and decreased reliance on therapeutic antimicrobials. Combination 
intervention strategies resulted in more consistent flock-level stabilization compared with 
single-intervention applications. Outcomes were evaluated using flock performance 
indicators and frequency of antibiotic treatment as primary endpoints, with observed 
reductions of up to 4.2% in mortality and elimination of antibiotic use in selected flocks. 

Bobwhite quail represent a highly sensitive model for clostridial enteric disease under 
reduced antibiotic input, and the strategies discussed provide practical insight applicable to 
poultry systems facing similar enteric disease pressures. 
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Abstract  

Escherichia coli is the main opportunistic bacterial agent of respiratory, reproductive, and 
systemic diseases in chickens. In Peru, the results of antibiograms for E. coli are not reflected 
in the results of antibiotic treatments in the field. Some antibiotics are resistant yet 
effective, while others are sensitive but ineffective. Most of the time, these antibiograms are 
performed using sensitivity discs produced by the antibiotic manufacturers themselves or 
commissioned by them using raw materials or finished products. Samples are regularly taken 
from organs with macroscopic lesions, where multiple infections with pathogenic and non-
pathogenic strains may be present. Bone marrow has been reported as the best sample for 
isolating pathogenic E. coli because it is less likely to be contaminated with intestinal strains. 
For these reasons, it is proposed to analyze the strains isolated from organs with 
colibacillosis lesions, as is regularly done, with the strains isolated from the bone marrow of 
the same bird, to perform the embryonic lethality test and evaluate the virulence of the 
strains, plus the antibiotic sensitivity test using commercial sensitivity discs, in order to 
determine which sample is the most suitable for the isolation of pathogenic strains. 
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Abstract 

Yersinia pseudotuberculosis is a zoonotic bacterial infection that can affect various species of 
poultry, with cases documented in ducks, game birds, and turkeys. It has been identified as 
the etiological agent in zoo outbreaks involving wild birds and rodents. It causes severe 
enteritis in humans. 

In December of 2025, four 11-12-week-old pastured male turkeys were submitted to the 
Cornell Animal Health Diagnostic Center for necropsy. The owner reported high mortality 
following a short period of diarrhea, lameness, and listlessness in affected birds. 

At necropsy, all birds had splenomegaly, hepatomegaly, epicarditis, enteritis, and 
osteomyelitis. On longitudinal section, the epiphyseal and metaphyseal trabecular bone of 
the proximal and distal tibiotarsus and proximal tarsometatarsus were effaced by dozens of 
yellow caseous nodules along with dozens of rounded cavities filled with grey gelatinous to 
hard material. 

Aerobic bacterial cultures of the liver, spleen, and tibiotarsal bones yielded pure cultures of 
Yersinia pseudotuberculosis. Other bacteria, such as Streptococcus canis, Serratia 
liquefaciens, and Gallibacterium anatis, were also isolated; they were not considered 
relevant to the disseminated inflammatory disease. 

Histology of the tibiotarsus of all the turkeys revealed that within the epiphyseal hyaline 
cartilage of the proximal and distal tibiotarsus, endochondral ossification was frequently 
disrupted and effaced by conglomerates of degenerate heterophils, karyorrhectic debris, 
and fibrin, admixed with remnant necrotic cartilage and bone (necrotizing osteomyelitis). 
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Abstract 

Treatment success for E.coli is highly variable and may be linked to coinfections, water 
intake and pathogen susceptibility. Water soluble compounded florfenicol is readily 
available for veterinary prescription when the pathogen is susceptible. 

Compounded florfenicol (4.25% oral solution) was administered through the drinking water 
(one gallon 4.25% florfenicol with 4 gallons of water to make 5 gallons of 0.85% stock 
solution) for 2-3 days. 

Case 1: Sixteen-thousand 9-week-old Nicholas tom turkeys (~13lbs) were diagnosed with 
bacterial E.coli sepsis (high and pure counts) and tenosynovitis (moderate E.coli) sensitive to 
florfenicol. Metapneumovirus PCR was positive (Ct=32.5). Daily mortality rate decreased 
62% from 105 birds/day to 40/day with clinical improvement within 3 days after florfenicol 
administration. Water consumption during treatment increased from 640 gallons on day 1 to 
1,200 gallons on day 3, thereby increasing the average florfenicol dosage to from 4.5 to 
8.5mg/kg daily due to intake alone. 

Case 2: In 8,978, 15-week-old poults (~33lbs), there was clinical E.coli with mortality of 94-
126 birds/per day for 5 days when florfenicol was started. Mortality dropped 51% by day 2 
and down 75% the day after florfenicol was stopped. Meloxicam was concurrently run with 
florfenicol in this flock. Water consumption was noted to increase across florfenicol 
treatment days. 

Multiple additional cases (3-15 weeks of age) continue to provide evidence that 
compounded florfenicol may be a tool to combat E.coli when the pathogens are resistant 
and non-responsive to other labeled medications, leading to improved mortality, clinical 
appearance and water intake of the flocks. 
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Abstract 

Twenty-day-old live and dead broiler chickens were submitted to The Georgia Poultry 
Laboratory with a flock history of morbidity and elevated mortality. Live chickens were 
severely depressed, ataxic, had no gross pathologic lesions at necropsy, and Enterococcus 
faecalis was isolated from the sera. Dead chickens had gross lesions of severe muscle 
necrosis and pericarditis. Enterococcus faecalis was isolated from bone marrow and heart. 
Gram staining showed gram positive cocci in the muscle and heart. There was severe 
necrosis of both skeletal and cardiac muscle in the areas of the coccoid bacteria. 
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Abstract 

Toxoplasmosis and multicentric lymphoma were diagnosed in an 11-month-old pet chicken 
by histopathology and were confirmed by polymerase chain reaction (PCR) and 
immunohistochemistry (IHC), respectively. Grossly, the kidneys contained multifocal, white, 
firm nodules. Microscopically, tachyzoites compatible with Toxoplasma gondii were 
observed within lesions of fibrinonecrotic pneumonia, necrotizing and histiocytic 
tubulointerstitial nephritis, necrotizing splenitis, and vasculitis. PCR for T. gondii on scrolls of 
paraffin embedded, pooled kidney and lung were positive, with a CT of 19.2. Multicentric 
lymphoma throughout the lung, heart, kidney, and spleen consisted of dense, regionally 
extensive populations of round cells, with IHC of the kidney revealing populations with 
strongly CD3-positivity, compatible with a T-lymphocyte origin. Although not further 
confirmed, Marek’s Disease was tentatively diagnosed, based on the signalment and tumor 
morphology. While a seroprevalence of up to 100% for T. gondii in backyard chickens has 
been reported in the literature, chickens are considered resistant to clinical disease, and 
attempts to reproduce the disease have been historically unsuccessful. In this case, it is 
possible that immunosuppressive effects of the lymphoma may have precipitated clinical 
toxoplasmosis. As T. gondii is a zoonotic pathogen of public health significance, care must be 
taken when handling, cooking, or consuming poultry products originating from flocks with 
known or suspected T. gondii infections. 
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Abstract 

In broiler production, increasing pressure exists to reduce antibiotic usage. Gastrointestinal 
disorders remain a major driver of antibiotic treatments. Veterinarians identified persistent 
coccidiosis pressure and reduced efficacy of existing coccidiostat programs as key 
contributors to enteric problems and elevated antibiotic use. Although coccidiosis is a 
parasitic disease, antibiotics are frequently applied to control associated primary and 
secondary bacterial infections. Over a one-year period, 1.8 million broilers were included in 
a rotational coccidiosis control program combining ionophore and chemical coccidiostats 
with an attenuated live vaccine containing five Eimeria strains. Flocks were allocated to 
three groups: before vaccination, during vaccination, and after vaccination. Technical 
performance parameters and antibiotic usage were recorded for each flock. During 
vaccination, oocyst per gram counts and intestinal lesion scores, based on the Johnson and 
Reid method, were monitored to assess coccidia cycling and intestinal health. Comparative 
analysis was performed using linear regression with Tukey post-hoc testing in R. Mean 
slaughter weight decreased slightly from 2.66kg before vaccination to 2.64kg during 
vaccination, reflecting the absence of the growth-promoting effect of ionophore 
coccidiostats. This reduction was compensated after vaccination, with slaughter weight 
increasing to 2.68kg due to improved coccidiostat efficacy. Feed conversion ratio improved 
significantly after vaccination. Mean BD100 decreased from 7.27 before vaccination to 4.97 
during vaccination and 4.56 after vaccination, shifting flocks from the yellow to the green 
zone of the AB-register. Total antibiotic active substance use declined from 56kg to 28kg. 
These results demonstrate that antibiotic usage can be substantially reduced without 
compromising technical performance. 
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Abstract 

Coccidiosis remains a major cause of economic loss and animal welfare concerns in broiler 
and turkey production. Current diagnostic approaches combine necropsy, intestinal lesion 
scoring, and fecal oocyst quantification (OPG), typically performed using flotation and 
McMaster counting methods. These techniques present several limitations, including 
variability due to flotation solutions and counting practices, frequent false negatives at low 
oocyst concentrations, and reduced visibility caused by sample debris. Consequently, there 
is a need for a more rapid, sensitive, and reliable OPG detection method. This study 
evaluated a novel point-of-use isothermal diagnostic tool, HyperKit Eimeria sp. (HK), for 
rapid detection and quantification of Eimeria maxima, Eimeria tenella, and Eimeria 
acervulina in chicken fecal samples. HK integrates a one-step sample preparation device with 
a shelf-stable lyophilized isothermal master mix (50µL reaction volume, 65°C incubation, 
495nm fluorescence readout) and provides results within 60 minutes. Fluorescence time-to-
reaction data were converted to OPG values using a cubic polynomial regression model 
derived from a dose-response assay spanning 5×10¹ to 5×10⁶ oocysts. Performance was 
assessed using commercial live vaccines, field isolates, and naturally infected fecal samples, 
with microscopy as the reference method. HK demonstrated high specificity without cross-
reactivity or false positives from commensal flora. Sensitivity reached 50 OPG, with accurate 
quantification up to 5×10⁶ OPG (r²=0.91, P < 0.001). High oocyst loads were detected within 
20 minutes and low loads within 50 minutes. These findings indicate that HK enables rapid, 
reliable, and field-adaptable detection of Eimeria, supporting faster and more informed 
coccidiosis management decisions 
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Abstract 

Introduction 

Coccidiosis is an intestinal disease of chickens with devastating economic impacts on broiler 
production.  This study evaluated the performance and coccidiosis control of mid-dose 
ionophore + Quillaja saponin programs vs high dose ionophore programs. 

Materials and Methods 

Cobb 500 chicks were randomly assigned to seven treatments as follows: T1) No additive; 
T2) Salinomycin (66 ppm); T3) Salinomycin (55 ppm) + Quillaja saponin (250 ppm); 
T4) Narasin (99 ppm); T5) Narasin (79 ppm) + Quillaja saponin (250 ppm); T6) Monensin (121 
ppm); T7) Monensin (110 ppm) +Quillaja saponin (250 ppm).  Performance parameters were 
measured on D14, 21, 28, 35 and 42.   An inoculum of Eimeria acervulina, Eimeria maxima, 
and Eimeria tenella was administered to all groups via feed on D21.  On D27 and D35, four 
birds were removed from each pen, sacrificed, and gross coccidia lesion scores determined 
for Eimeria acervulina, Eimeria maxima and Eimeria tenella.  Microscopic Eimeria maxima 
scores were also determined. 

Results and Conclusions 

Data were analyzed according to the SPFR standard operating procedures.  The addition of a 
Quillaja saponin to the mid- dose of the ionophore resulted in decreased mortality adjusted 
feed conversion at D42 compared to the high dose of the ionophore.  Reductions in gross 
Eimeria maxima, gross Eimeria tenella, and Eimeria maxima oocysts per gram were observed 
in several Quillaja saponin treatment groups.  Based on zootechnical performance, a Quillaja 
saponin feed additive was effective as support for the mid-dose ionophore anticoccidial 
programs compared to high doses ionophore programs. 
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Abstract 

Coccidiosis control strategies exert a profound influence on broiler intestinal health and gut 
microbiota composition. This field study, conducted in Turkey across two broiler production 
cycles (August 2024 and January 2025), evaluated the effects of EVANT®, an attenuated 
precocious vaccine for coccidiosis prevention, on cecal microbiome structure and the 
subsequent restoration of anticoccidial drug sensitivity. In the August 2024 cycle, flocks had 
been subjected to prolonged anticoccidial drug use, whereas anticoccidials were 
reintroduced in January 2025 following two successive EVANT® vaccination programs. Caecal 
contents from five birds per house underwent 16S rRNA next-generation sequencing (NGS) 
analysis to determine changes in dominant bacterial taxa. Results demonstrated a more 
balanced and diverse probiotic profile in January 2025, including increased Lactobacillus 
crispatus and L. johnsonii, taxa previously associated with improved epithelial integrity and 
pathogen exclusion. Concurrently, levels of Enterococcus cecorum, a recognized 
opportunistic pathogen in broilers, declined markedly. Although Ligilactobacillus salivarius 
decreased from a previously disproportionate dominance, literature indicates that excessive 
single-taxon dominance often reflects dysbiosis rather than optimal stability. Thus, the 
observed redistribution toward Lactobacillus diversity indicates a healthier microbial 
equilibrium. These improvements align with well-established evidence that attenuated 
coccidiosis vaccines reduce field Eimeria resistance by replacing drug-tolerant strains with 
sensitive vaccinal progeny, thereby restoring anticoccidial susceptibility. Enhanced drug 
efficacy subsequently improves coccidia control, reducing epithelial damage and secondary 
bacterial overgrowth. In conclusion, the integration of EVANT® vaccination followed by 
anticoccidial reintroduction promotes both the recovery of anticoccidial sensitivity and 
improved intestinal health, as reflected in the more favorable cecal microbiome composition 
observed in January 2025. 
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Abstract 

Prolonged use of a single chemical coccidiostat has been associated with the development 
of resistance in coccidia strains. However, the nature and timeline of resistance 
development has not been well characterized for all anticoccidials. A previous series of 
studies using a moderate challenge of Eimeria maxima indicated a gradual decrease in 
efficacy over time among tested treatments. 

  

The purpose of this series of studies was to assess the performance of four synthetic 
anticoccidials at multiple inclusion levels based on zootechnical parameters and lesion 
scoring following a high-dose challenge of Eimeria maxima. The experiment was repeated 
four times on reused litter to monitor resistance development and assure the repeatability 
of the results.  

In contrast to the previous study series, a higher challenge inoculum of E. maxima was 
collected and used to supplement the natural coccidiosis in the litter during each round of 
the study. Resistance development was assessed based on feed conversion ratios (FCR), 
average body weights, and mortality by feeding phase. Coccidiosis lesions were evaluated at 
16, 22, and 26 days. The results of this study are pending. 
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Abstract 

Infectious Bursal Disease (IBD), also known as Gumboro disease, is a worldwide avian 
disease which causes immunosuppression in chicken, impacting production and reducing the 
efficacity of vaccinations for other disease. 

In most countries, IBD prevention relies on vaccinating breeders to confer maternal 
antibodies and on chick vaccination, though vaccination timing remains critical.  

To overcome this, new generations of vaccines (including vectorized HVT-VP2 vaccines) were 
developed, requiring specialized indirect ELISA tools for monitoring immune responses. 
Some areas still show no known cases of IBD virus, as in New Zealand where no vaccination 
but strong biosecurity measures are applied. These areas require a monitoring tool both 
specific and sensitive.  

We first created the ID Screen® IBD VP2 Indirect kit (IBDVP2) to measure antibodies 
produced by vectorized HVT-VP2. To improve differentiation, we developed a new prototype 
kit, ID Screen® IBD VP3 Indirect (IBDVP3), which targets antibodies exclusively against a 
protein, called VP3, produced during natural infection. 

IBDVP3 shows high specificity and sensitivity, allowing for accurate detection of infected 
animals without false positives in HVT-VP2 vaccinated poultry. Used along with the IBDVP2, 
this allows a perfect DIVA strategy. 

IBDVP3 is a quantitative test with high specificity and sensitivity for the detection of anti-
IBDV VP3 antibodies in chicken serum or plasma. Together, the IBDVP2 and IBDVP3 kits 
provide a comprehensive serological solution to monitor vaccination status and implement 
an effective DIVA strategy in HVT-VP2 vaccinated poultry. 

In other areas without vaccination program, IBDVP3 allows for early diagnosis of IBD. 
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Abstract 

Metagenomic sequencing has the potential to become a powerful tool for molecular 
diagnostics of infectious diseases in field samples. As a pathogen-diagnostic method, it does 
not rely on predefined targets but generates sequence data representing the entire 
population of nucleic acids present in a sample. This characteristic sets metagenomic 
sequencing apart from real-time PCR, the current gold standard for targeted pathogen 
detection. 

The holistic detection and sequencing of species present in a sample can be advantageous, 
particularly in cases involving unspecific clinical signs or when sequence information is 
required for pathogen typing. However, it also introduces a strong correlation between 
sample matrices and detection limits due to different levels of host nucleic acids and 
commensal microbes, diluting clinically relevant pathogens.  

In the planned study, the sensitivity and specificity of metagenomic sequencing will be 
compared to real-time PCR across several relevant viral and bacterial species in different 
sample matrices. 

To this end, field samples in which specific pathogens have been detected by real-time PCR 
will be subjected to metagenomic sequencing. Additionally, positive sample material will be 
spiked at defined concentrations into organ homogenates and analyzed by both methods to 
assess the detection limits in a standardized experiment. 

Sample sets and standardized dilution series in tissue homogenates will be generated and 
analyzed for IBV, IBDV, NDV, AIV, Fowl Adenovirus, MG and MS. 

The resulting data will help practitioners and diagnosticians select the most appropriate 
diagnostic tool based on required sensitivity, sample type, and diagnostic objectives. 
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Abstract 

Bone quality is a critical welfare and production concern in egg-laying hens. This study 
evaluated the effects of age and two nutritional supplements, phytase (0 or 1000 FYT/g) and 
Azomite® (0%, 0.25%, or 0.5%), on bone quality and blood chemistry. At 75 and 102 weeks 
of age, radiographs and ultrasound of bone were obtained from the hens to assess bone 
quality. Blood samples were also analyzed using the i-STAT CHEM8+ Cartridge. Age was the 
primary factor influencing skeletal health, followed by phytase supplementation. Bone 
density and ionized calcium (iCa) declined with age. Azomite® had no significant effect on 
bone density or blood chemistry. While ultrasound was unable to penetrate bone tissue to 
measure its density, this diagnostic modality showed that it was more sensitive than 
radiography in detecting keel fractures and deformities. A higher prevalence of keel 
fractures was observed at 75 weeks than at 102 weeks. Ultrasound is a reliable tool for 
identifying keel injuries, especially subtle ones. This study demonstrates that bone quality 
and iCa levels decline significantly in late-stage production. While phytase supplementation 
offered mild benefits, it failed to offset the age-related decline in bone quality. Azomite® 
had no significant effect on bone quality parameters. Blood iCa may be used as a marker of 
bone quality in layers. These findings emphasize the importance of age-related monitoring 
and nutritional management in extended-life laying hens.  
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Abstract 

Fowl adenoviruses (FAdVs) are DNA viruses associated with inclusion body hepatitis. FAdVs 
have been frequently investigated in clinical cases, but environmental surveillance within 
poultry houses could be limited. 

There are four houses on the farm, with approximately 50,000 broilers. Samples were 
collected on day 30 from a commercial broiler farm. Among the four houses, house B 
showed lower growth performance than the others. The average weight in house B is 
2.08kg, the FCR is 1.42, the mortality rate is around 4%, and the slaughter age is 36 days. 
There is no significant clinical sign in the broilers. 

Poultry litter samples were collected, and liver samples from birds in the same flock were 
also tested. FAdV nucleic acid was detected by PCR targeting the hexon gene, and positive 
amplicons were subjected to sequencing for molecular characterization. FAdV nucleic acid 
was detected in litter and liver samples from House B by PCR. Hexon gene sequencing 
identified the detected virus as fowl adenovirus serotype 11 (FAdV-11). No overt clinical 
signs or characteristic lesions of inclusion body hepatitis were reported at the time of 
sampling. 

This study demonstrates the presence of FAdV-11 genetic material in poultry house litter in 
the absence of confirmed infection or clinical disease in birds. These findings suggest that 
poultry litter may serve as an environmental reservoir for FAdV and highlight the potential 
value of environmental PCR surveillance as a complementary tool for early detection and 
biosecurity assessment at the farm level. 
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Abstract 

Infectious bronchitis virus (IBV) remains a major cause of respiratory and urogenital disease 
in poultry due to the extensive genetic and antigenic diversity among circulating strains.   

Serological assays are routinely employed for post-vaccination monitoring and field 
surveillance; however, their ability to reliably detect antibodies against diverse IBV variants 
requires ongoing analytical validation.  

In this study, a panel of monospecific antisera generated against multiple IBV variants, 
including several United States strains, was evaluated using a commercially available IBV 
ELISA (BioChek Infectious Bronchitis Virus Antibody Test Kit) to assess variant-associated 
antibody detection against such IBV variants.  Additional monospecific antisera directed 
against other avian pathogens were included to assess potential cross-reactivity. Samples 
were tested in duplicate in accordance with the manufacturer’s protocol. 

All IBV variant-specific antisera produced positive ELISA results, demonstrating analytical 
reactivity across the evaluated antigenic spectrum. No reactivity was observed with antisera 
directed against non-IBV avian pathogens, demonstrating analytical specificity. 

These results support the analytical performance of the evaluated ELISA for the detection of 
IBV-specific antibodies across multiple variants, with no evidence of cross-reactivity with 
antiserum to other avian pathogens. The assay appears suitable for incorporation into 
serological monitoring and surveillance programs where variant diversity is a consideration. 
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Abstract 

Background: Poultry production constitutes one of the most important animal production 
systems in Colombia and plays a key role in the food supply. However, infectious diseases 
and management-related problems cause productivity and economic losses. Histopathology 
provides valuable evidence for identifying disease patterns and supporting preventive and 
control strategies. Objective: To describe relevant diseases and lesion patterns in production 
poultry in Colombia based on histopathology findings from routine submissions to the 
Universidad de Antioquia pathology laboratory during 2024–2025. Methods: A retrospective 
descriptive analysis of 95 cases was conducted. Diagnoses were categorized by lesion 
patterns and affected systems (digestive, lymphoid, respiratory, renal, reproductive, 
musculoskeletal) to calculate frequencies. Results: Most frequent findings were enteric: 
necrotic enteritis (50.5%) of bacterial origin (e.g., Clostridium) and proliferative enteritis 
(47.4%), promoted by coccidiosis and nutritional disorders. Immunosuppressive patterns 
(Gumboro-like), including lymphoid depletion and bursitis, occurred in 33.7%, often 
concurrent with secondary bacterial lesions. Renal lesions (nephrosis, tubular necrosis, or 
interstitial nephritis) were observed in 35.8%, suggesting multifactorial etiologies 
(dehydration, toxins, infectious agents). Multisystemic bacterial conditions/septicemia 
(28.4%) presented with hepatitis, perihepatitis, pericarditis, or polyserositis, suggesting E. 
coli involvement. Respiratory lesions (25.3%), including tracheitis, laryngitis, bronchitis, 
pneumonia, and airsacculitis, were compatible with respiratory complexes (e.g., IBV) and 
environmental stressors. Musculoskeletal alterations like osteopenia/osteodystrophy 
(13.7%) and reproductive affections such as salpingitis (8.4%) were also 
recorded. Conclusions: Histopathology is an inexpensive assay to diagnose numerous 
diseases, ranging from enteric to systemic bacterial infections. It highlights the importance 
of integrated strategies for disease control.  
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Abstract 

Salmonella spp. are important pathogens in poultry production, with implications for animal 
health, food safety, and public health. Vaccination is an effective strategy for 
controlling Salmonella infections, aiming to reduce pathogenic colonization, shedding, and 
transmission. Evaluating the effectiveness of Salmonella vaccination is crucial to ensure 
optimal protection. Over the past two years, the Zoetis Poultry Diagnostic Lab has optimized 
a qPCR assay for monitoring commercial Salmonella Typhimurium (ST) vaccine takes to 
assess intestinal and organ colonization following vaccination. This method requires only an 
overnight incubation in Tetrathionate-Iodine broth at 37°C, with no additional enrichment 
steps, enabling rapid processing and detection. Ceca, liver, spleen, and cloacal swabs were 
collected three to seven days post vaccination from ten commercial chicken or turkey flocks. 
Samples were transported on ice and processed in the lab within 24 hours. Samples were 
homogenized, incubated, DNA extracted and subjected to qPCR to evaluate the presence of 
vaccine-specific ST strain. Results demonstrated up to 100% of recovery rate from all sample 
types, indicating successful vaccination and colonization. In most cases (6/10), ceca provided 
higher recovery rates compared to liver and spleen, three cases showed similar results 
across all organs, and in one case only ceca were sampled. This method can also be applied 
to compare application methods or to investigate interactions between diets and antibiotic 
supplements interfering with vaccine colonization. Accurate and rapid qPCR assessment 
of Salmonella vaccine takes provides value in decision making and promotes control 
of Salmonella-related risks in both poultry and public health. 
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Abstract 

Mycoplasma synoviae (MS) is an infectious agent affecting poultry flocks worldwide. In 
chickens, clinical manifestations range from subclinical infection to respiratory disease, 
synovitis, and reduced egg production. In recent years, clinical cases have been increasingly 
reported. And in many regions, vaccination is widely used as a control strategy to prevent 
and/or reduce clinical signs and transmission of MS. Reliable diagnostic tools are essential 
for monitoring the success of control strategies. However, serological monitoring of MS-H 
vaccinated flocks is hampered by variable antibody responses, complicating interpretation. 
Therefore, a DIVA qPCR was developed for targeted molecular monitoring of MS-H 
vaccinated flocks.  

 

This study describes the validation of a multiplex real-time PCR assay designed for the 
simultaneous detection and differentiation of the MS-H vaccine strain and MS field strains in 
upper respiratory tract samples. Analytical specificity, sensitivity, and applicability to routine 
diagnostic samples were evaluated. Inclusivity testing confirmed reliable detection of the 
MS-H vaccine strain and MS field isolates, while exclusivity testing against a panel of 32 non-
target Mycoplasma species and 30 other microorganisms demonstrated the absence of non-
specific amplification. The limit of detection was determined using dilution series of MS and 
MS-H DNA and was approximately 12.5 copies per reaction for the MS-H vaccine strain and 
50 copies per reaction for MS field strains. 

  

In conclusion, this MS-H DIVA real-time PCR provides a sensitive, specific, and practical tool 
for evaluating vaccine take and for long-term surveillance of MS-H vaccinated flocks, 
facilitating improved control of MS in commercial poultry production. 



167 

P49 

Validation of Nanopore Sequencing as a Molecular Point-of-Care 
Diagnostic Assay for Poultry Foreign Animal Diseases 

 
Maria Chaves1, Eman Gadu1,2, Amro Hashish1,3, Swathi Nadendla1, Sai Harshitha 
Sivalingala1, Manjul Balayar1, Mostafa Shelkamy1,4, Yuko Sato1, David Suarez5, Mohamed El-
Gazzar1 

1Department of Veterinary Diagnostic and Production Animal Medicine, College of 
Veterinary Medicine, Iowa State University, Ames, USA. 2Department of Avian and Rabbit 
Diseases, Faculty of Veterinary Medicine, Mansoura University, Mansoura, Egypt. 3National 
Laboratory for Veterinary Quality Control on Poultry Production, Animal Health Research 
Institute, Agriculture Research Center, Giza, Egypt. 4Department of Avian and Rabbit 
Medicine, Faculty of Veterinary Medicine, Suez Canal University, Ismailia, Egypt. 5US 
National Poultry Research Center, Agricultural Research Service, US Department of 
Agriculture, Athens, USA 

Abstract 

Avian influenza virus (AIV) and Newcastle disease virus (NDV) pose persistent and significant 
threats to the global poultry industry, resulting in substantial economic and social impacts. 
Rapid viral detection and genomic characterization are critical for providing epidemiological 
context during outbreaks and guiding timely prevention and control strategies. While 
genome sequencing has become an essential tool for viral pathotyping and genotyping, 
conventional diagnostic workflows rely on centralized laboratories, which can delay the 
delivery of actionable results. Consequently, there is a growing need for point-of-care 
diagnostic (POCD) approaches that enable rapid, on-site genomic analysis. 

In this study, we validated an end-to-end nanopore sequencing workflow designed for field 
deployment, including RNA extraction, amplicon-based sequencing, and real-time data 
analysis. Workflow optimization was tailored to enable rapid RNA extraction and library 
preparation, reducing operating times and enabling on-site testing. Amplicon-based 
sequencing was employed for both AIV and NDV to enhance workflow sensitivity. In 
addition, a real-time monitoring tool, named seqSENSER, was developed to support rapid 
decision-making by achieving 100% genome breadth at a minimum depth of 100× across 
target regions. The complete workflow was subsequently evaluated under field conditions 
on a commercial turkey farm, where it demonstrated robust performance, operational 
feasibility, and a ~12-hour sample-to-result turnaround time, substantially shorter than that 
of conventional centralized diagnostic workflows. 

Collectively, these findings support the suitability of nanopore-based POCD workflows for 
rapid onsite detection and characterization of AIV and NDV, offering a practical solution to 
accelerate outbreak response and disease management in poultry production systems. 
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Abstract 

Short- and medium-chain monoglycerides are currently used in broiler production to 
support intestinal health and performance, but their effects on host intestinal programming 
and breast meat output under commercial conditions are not well characterized. This study 
evaluated whether dietary supplementation with a proprietary monoglyceride blend, 
AvrX™Prime™, altered intestinal pathways and whether these changes were associated with 
performance, carcass yield, and breast fillet quality. 

Ross 308 broilers were fed a typical NAE diet with or without supplementation with the 
monoglyceride blend at 0.75 lb/ton through 36 days. Jejunum and liver samples were 
collected at d10 and d28, mRNA was extracted, enriched and sequenced. Gene abundance 
was estimated and differential expression tested. Jejunal contents were sampled for 
microbiome profiling, and birds were processed commercially for meat quality evaluation. 

Transcriptomic profiling identified an age-dependent, gut-led response. At d10, treated birds 
showed reduced intestinal inflammatory and stress-associated pathway activity, with signals 
for mucosal development, antioxidant defense and microbial metabolite signaling. By d28, 
responses shifted toward increased epithelial integrity, nutrient transport, amino acid, and 
lipid metabolism. Jejunal microbiome profiling showed no broad treatment-driven 
restructuring, supporting a primarily host-mediated response. 

Supplemented birds were numerically heavier, with higher ADG and slightly improved feed 
conversion. Deboned breast fillet weight increased 15.5% (P < 0.001), and fillet thickness 
increased 12.6% (P < 0.001). All fillets remained below the commercial woody breast 
threshold of 2.0. These results indicate that supplementation induced transcriptomic 
changes consistent with early intestinal programming and increased breast meat output 
under commercial production conditions. 
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Abstract 

Enterobacteria-associated infections contribute to early mortality, bacterial gut 
translocation, and poor performance in commercial broilers, particularly when pathogenic 
bacteria colonize the intestine during the first week of life. Strategies supporting early gut 
maturation may reduce pathogen-associated risk and improve performance. 

This study evaluated a feed additive containing one postbiotic and an essential oils blend 
under commercial broiler conditions in Mississippi. Four farms were enrolled, including two 
historically Enterococcus cecorum (EC) associated and two historically non-associated EC 
farms. Each one was evaluated across two production cycles, one prior to additive inclusion 
and one following inclusion. Cloacal swabs were collected at three time points (1, 3, and 4 
weeks) per cycle. Microbiota profiles and flock-level performance metrics were compared 
before and after supplementation. 

Feed additive inclusion induced an earlier shift toward a saccharolytic, short-chain fatty 
acid–producing microbiota, characterized by increased bacteria from genera Lactobacillus, 
Ruminococcus and family Lachnospiraceae, alongside reduced proteolytic bacteria. In farms 
with historical EC-associated challenges, Enterococcus spp. and the mucin-degrading 
Bacteroides 8 were significantly reduced at 1 week of age. Supplemented flocks also 
demonstrated reduced signals of undesirable proteolytic and pathogenic taxa, including 
Clostridium perfringens, Clostridium botulinum, and Salmonella spp., with improved 
microbiota maturation. Although not statistically significant, Enterococcus spp. were 
numerically reduced. Birds receiving the additive exhibited greater body weight at 28 days 
(+0.19 lb; p<0.05). 

These findings indicate that a combined postbiotic and essential oil strategy supports early 
gut maturation, reduces pathogen-associated risk, and enhances broiler performance 
through improved microbial functionality rather than direct antimicrobial suppression. 
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Abstract 

Enteric disease is a reoccurring global concern for poultry production. Enteritis in broilers 
typically requires an initial disturbance, i.e. coccidia exposure, combined with a pathogenic 
Clostridium perfringens (CP). VG/GA is a live Newcastle virus vaccine which replicates in both 
enteric and respiratory tissue. There was interest in understanding the interaction between 
VG/GA vaccine and enteric infection. Eight hundred day-of-hatch male Ross broiler chicks 
were randomly distributed to four treatments; 1. Unchallenged control, 2. CP challenge, 3. 
VG/GA, and 4. CP challenge + VG/GA. All groups were placed on fresh pine shavings. Each 
treatment was represented by eight replicate floor pens. CP challenged groups received 
~8.0×108 CFU/bird of CP strain 6 in the feed on days 12, 13, and 14. Body weight and feed 
efficiency were measured on day 21, 28, and 42. Necrotic enteritis lesions were evaluated 
from each replicate on day 15. Lesion scores were relatively low (<0.5) in all treatments. 
Body weight and feed intake were lower, and feed conversion was higher from 0 to 21 days 
in groups which received VG/GA vaccine. On day 28, feed intake, feed conversion, and body 
weight were no longer different between CP challenged treatments. In the finisher phase, 
broilers exhibited compensatory gain. By day 42, birds in CP challenge + VG/GA had greater 
body weight gain than the CP challenge control. Overall, the VG/GA vaccine may have 
enhanced mucosal immunity and supported CP challenged birds as they recovered from the 
enteric challenge. 
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Abstract 

Developing functional biomarkers to evaluate intestinal health and the gut’s ability to limit 
enteric pathogens is increasingly important, as current in vitro assays poorly represent gut 
physiology. This study applied a novel ex vivo antimicrobial assay to assess the inhibitory 
capacity of ileal contents in broilers experiencing dysbiosis and inflammation. A total of 648 
Ross 308 broilers were assigned to a challenged control group (PC) or a challenged group 
supplemented with Bacillus subtilis DSM 29784 at 500 g/ton (BS). A mixed-species Eimeria 
inoculation was used as a biological challenge model to disrupt intestinal integrity and 
increase bacterial pressure. On day 20, ileal contents were collected, filtered, centrifuged, 
and evaluated for antimicrobial activity against Gram‑negative bacteria using a Minimal 
Inhibitory Concentration approach. Fecal samples were collected on days 13, 16, 19, and 20 
for oocyst enumeration to monitor the degree of enteric disturbance. Ileal fluids from 
BS‑supplemented birds exhibited significantly greater inhibition of Salmonella Typhimurium 
(p=0.038), with trends for inhibition of S. Enteritidis and E. coli, indicating improved 
antimicrobial function within the intestinal environment. Reduced fecal counts of Eimeria 
tenella were observed in supplemented birds on days 19 and 20, consistent with enhanced 
mucosal resilience. Overall, the ex vivo assay effectively detected functional shifts associated 
with pathogen control and intestinal physiological status, supporting its utility as a 
complementary biomarker for evaluating nutritional strategies. Supplementation with B. 
subtilis DSM 29784 improved intestinal antimicrobial capacity under challenge, reinforcing 
its potential role in promoting a more resilient gut environment in broilers. 
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Abstract 

Necrotic enteritis (NE) is an economically devastating enteric disease of poultry caused by 
the bacterium Clostridium perfringens. Bacitracin Methylene Disalicylate (BMD) has been 
traditionally used to prevent NE outbreaks in broilers as an antibiotic feed additive at a 
subtherapeutic dose of 50g/ton. Although a convincing direct antimicrobial effect of BMD on 
C. perfringens (Cp) at this dose is yet unavailable, there is suggestion of a non-antibiotic 
action of BMD toward NE control. The present study investigated the in-feed BMD effects on 
the immune responses in broilers during NE. We used a coccidia (‘cocci’)-predisposed clinical 
NE model to evaluate the immune gene expression profile in mucosal and lymphoid tissues. 
The results showed that while the birds receiving no BMD but cocci+Cp challenged had 
severe NE lesions, the BMD+cocci+Cp-challenged group showed no NE development. 
Immunological investigation showed that BMD+cocci+NE challenge had reduced (P<0.05) 
transcription of duodenal IL-1β, IL-10, TGFβ, iNOS and FoxP3 and jejunal iNOS genes as well 
as decreased (P<0.05) cecal tonsil expression of iNOS and FoxP3 genes when compared to 
negative (no cocci and no NE challenge) control, cocci-only (no NE challenge) control or the 
cocci+NE challenge (no BMD) groups. Additionally, nitric oxide levels in the serum of 
BMD+cocci+NE challenged birds collected at post-challenge/ necropsy were lower (P<0.05) 
compared to the levels of pre-challenge timepoint. Collectively, our findings suggest that 
BMD given in-feed at subtherapeutic levels seem to spatially modulate intestinal 
inflammation and host immune responses toward preventing NE in broilers. 
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Abstract 

Broiler livability losses increasingly concentrate late in grow-out and under gut challenges 
(coccidiosis, Clostridium perfringens/necrotic enteritis). This study quantified the effects of 
Macleaya cordata extract (MCE) on feed conversion ratio (FCR), average daily gain (ADG), 
and cumulative on-farm mortality across multi-country trials. Data were extracted from 36 
reports yielding 72 paired comparisons (Control vs Control+MCE) spanning multiple 
countries, years, and challenge models (≈50% with cocci, C. perfringens, cocci+CP, high 
density, or mycotoxin). Trial duration was 10–56 d (83% ≥34 d). For each endpoint, linear 
mixed models were fitted in R (lme4/lmerTest) with Treatment as a fixed effect and Trial as a 
random intercept; two-sided Wald tests with Satterthwaite df provided p-values. Study-level 
meta-regression related absolute mortality difference (Δ percentage points, pp) to control 
baseline. ADG did not differ (Control 61.86 vs MCE 63.10 g/d; p>0.10). FCR improved with 
MCE (Control 1.689 vs MCE 1.648; Δ=−0.041; p<0.001). Mortality decreased from 6.1% to 
4.6% (Δ=−1.5 pp; ≈−25% relative; p<0.001). Meta-regression indicated risk-proportional 
benefit: Δpp = 0.8067 − 0.4004×Control% (R²=0.51), predicting ~−1.6 pp at a 6% baseline. 
Effects were observed across cocci and NE challenge classes. Across diverse commercial-
style trials, MCE significantly improved FCR and reduced cumulative on-farm mortality 
without compromising growth rate. The mortality benefit scales with baseline risk, 
supporting MCE as a complementary tool within cocci/NE programs (compatible with 
vaccines, ionophores/chemicals, probiotics, organic acids, and essential oils), with particular 
value from ~day 35 through harvest in heavier birds. 
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Abstract 

With rising restrictions on antibiotics in poultry, prebiotics, probiotics, and synbiotics offer 
promising non-antibiotic strategies to mitigate necrotic enteritis (NE) and improve gut health 
in broilers. The present study aimed to evaluate the protective efficacy of various feed 
additives, including dietary prebiotics, probiotics, and synbiotics, against NE in broiler 
chickens. Ninety-five Ross 708 chicks were randomly assigned to five groups (n=19/group): 
probiotics (freeze-dried L. animalis), prebiotics (chickpea-derived fibers), synbiotics (L. 
animalis encapsulated with chickpea-dietary fiber), and control groups (positive and 
negative). Birds received a high-crude-protein diet containing the respective treatments, 
were orally challenged with C. perfringens from days 21 to 24, and were necropsied on day 
25. Intestinal lesion scores were evaluated; jejunal tissues were collected for cytokine gene 
expression analysis and histopathology, and cecal contents were collected for microbiome 
profiling using 16S rRNA sequencing. Data were analyzed using Kruskal-Wallis tests followed 
by Dunn’s post hoc test, with a significance level of p < 0.05. The results showed that lesion 
scores were significantly reduced in all treatment groups, with the synbiotic demonstrating 
superior efficacy: only 1 of 19 birds in the synbiotic group had a lesion score of 2, compared 
with the positive control. Additionally, the probiotic and synbiotic groups consistently 
showed reduced expression of pro-inflammatory cytokines, including interleukin (IL)-1β, IL-6, 
and IL-17, and elevated expression of the anti-inflammatory cytokine IL-10.  Microbiome 
analysis and histopathology are ongoing. In conclusion, these findings suggest that dietary 
supplementation with probiotic L. animalis or a synbiotic formulation can alleviate NE in 
broiler chickens. 
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Abstract 

This work aimed to evaluate changes in the pathoecity of NDV G-VII that have arisen since 
2024. Samples collected from 61 poultry flocks suffer from NDV lesions and undergo PCR 
confirmation and further sequence and pathogenicity detection to selected samples (NDV-
24) via Mean death time, intracerebral pathogenicity Index (ICPI), and infection of SPF chicks 
to track clinical pictures for the newly isolated virus besides cross HI assay comparing to the 
previously circulating NDV before 2023 (NDV-22). The obtained results showed that the virus 
belongs to NDV-GVII but with changes in antigenic sites in the F-gene and HN gene; there is 
a change in the pathogenicity of NDV G-VII in chickens, and thus may occur due to the 
circulation of the virus in duck flocks for certain periods as the sequence of the virus closely 
related to NDV isolated from duck breeders with 7% drop in egg production. Regarding the 
ICPI, the NDV-24 showed a significantly higher level than NDV-22, at 1.85 and 1.75, 
respectively, following infection in SPF chicks at 28 days of age. NDV-24-infected birds 
started mortality within 48 Hrs-PI and showed 100% mortality within 6Days-PI, while NDV-
22-infected birds started mortality within 96-Hrs-PI and 100% mortality at 8-day-PI. There is 
a 2log2 difference in the cross HI between the two viruses. The obtained data highlight the 
circulation of a significantly more pathogenic NDV than the previous endemic strains, and 
there is a critical need to evaluate the current vaccine against the circulating virus to 
propose protective solutions against NDV. 
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Abstract 

Infectious bronchitis is considered as an important respiratory disease in detecting the 
distribution of the serotypes and analysis of the vaccine and field strains would help 
significantly with optimizing the vaccination program for the virus. Thompson Bishop Sparks 
State Diagnostic Laboratory (TBSSDL) started to offer serotyping of infectious bronchitis virus 
since 2023 using for 8 serotypes by real-time PCR. Recently, sequencing option has been set 
up in TBSSDL and the S1 gene of all positive IBV cases with Ct values lower than 29 and 
negative for all eight serotypes offered at the lab (Arkansas, Connecticut, DMV1639, 
Massachusetts, GA07, GA08, GA08 variant, GA 13, and Delaware/Georgia 98) were 
sequenced by NExtSeq1000. The results were analyzed by DNASTAR and eventually the 
strains were classified using a phylogenetic tree. 
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Abstract 

Barnwell Bio is developing a comprehensive health platform based on metagenomic 
sequencing of boot sock swabs collected at regular sampling intervals. In a series of short 
case vignettes, we demonstrate the utility of metagenomic data in providing insights into 
critical poultry health questions including early pathogen detection, amendment and 
additive efficacy, and comparative benchmarking. In the first study, two broiler barns with a 
history of low-level spondylolisthesis we observed Enterococcus cecorum relative abundance 
spiking 14 days before clinical symptoms were observed.  In addition, we detected E. 
cecorum in both study barns, while PCR diagnostics were positive for just one bird out of five 
sampled across both houses suggesting that metagenomic sequencing may detect important 
pathogens even when a low prevalence of active infection can limit detection in necropsied 
birds. In a second study, a broiler breeder operation with a history of focal ulcerative 
dermatitis syndrome (FUDS) was interested in testing a series of treatment options.  Weekly 
metagenomic monitoring of a probiotic litter amendment revealed that although the 
product appeared to be effective at reducing Staphylococcus spp. levels, the effects were 
short lived, leading the managing veterinarian to revise their application strategy for the 
product.  Finally, in a third study we compare longitudinal whole microbiome data from 
three turkey growers to demonstrate that data collected across barns and across operations 
can provide opportunities to benchmark findings and distinguish consistent indicators of 
health status from the background barn-specific microbiome. 
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Abstract 

Fowl cholera (FC) is a disease caused by Pasteurella multocida (PM). PM is classified into 5 
capsular groups (A, B, D, E, F) and 16 somatic serovars. FC causes 
sivb12bvg6vb12bvg6gnificant economic losses due to mortality and treatment costs. FC 
have been occurring in Brazil, mainly in long-lived birds. This study aimed to conduct an 
epidemiological survey of the serotypes involved in FC in Brazil since 2023 using molecular 
methods. For this purpose, 10 isolated samples from clinical cases in breeder and laying hen 
farms in the states of São Paulo, Minas Gerais, and Paraná were used. The samples 
underwent DNA extraction and amplification of the ompH gene for genetic sequencing. The 
sample sequences were analyzed and genetically grouped according to serotype 
classifications. Of the 10 samples analyzed, 40% were classified as serotype 3, 30% as 
serotype 9, 20% as serotypes 1 and 14, and 10% as serotype 11, demonstrating the variety of 
serotypes that are causing the disease in breeders and laying hens in Brazil. 
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Abstract 

Infectious Bronchitis Virus (IBV) is a fast‑evolving chicken pathogen, causing respiratory, 
renal, and production losses in Vietnam. Globally, genotype 793B (GI‑13) emerged in Europe 
in the 1980s, QX‑like (GI‑19) in China in the 1990s and has dominated since 2010. VAR2 
(GI‑23), first detected in the Middle East in 2006, spread worldwide, causing severe losses in 
flocks without homologous vaccination 

To assess IBV status in Vietnam, Phibro Animal Health conducted a nationwide survey from 
November 2024 to June 2025. Fifty pooled samples were collected across four regions: 
North (16), Central Highlands (11), Southeast (12), and Mekong Delta (11). Birds without IBV 
signs were randomly sampled, including broilers and layers aged 13 days to 54 weeks. All 
had been vaccinated with live IB vaccines according to farm programs. Each pooled sample 
included 10 tracheal + upper cleft swabs and 10 cloacal swabs, preserved on FTA cards, and 
analyzed by qRT-PCR and sequencing of the IBV S1 gene at Vetmeduni Vienna (Austria) and 
Chulalongkorn University (Thailand). 

Results showed 50% of samples positive for IBV-QX, uniformly distributed nationwide, 
confirming dominance. Importantly, 8% were positive for VAR2, in the Central Highlands and 
Southeast. Additionally, 18% were positive for IBV-793B, mainly in the North and Mekong 
Delta. Two unidentified variants (4%) appeared in the Southeast and Mekong Delta. 

Findings confirm IBV-QX as Vietnam’s dominant genotype and highlight VAR2 as an 
emerging strain. Ongoing surveillance and vaccination targeting QX and VAR2, plus stronger 
biosecurity, are essential to protect poultry health and sustain productivity. 
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Abstract 

Fifty SPF leghorn chicks were randomly assigned to five groups in rooms equipped with HEPA 
filters. At day-old, chicks were vaccinated for Marek with either CVRM (Prevexxion RN, 
Boehringer Ingelheim) or CVI988 (Nobilis Rismavac, MSD), subcutaneously. A sham-
vaccinated group were used as contact birds in both vaccinated-birds rooms 18 hours post 
vaccination. The study was registered in experimental ethics committee (046.2024). 

Thymus, bursa and spleen were obtained at 7, 21 and 35 dpv from three animals in each 
group. Organs were weighted and individually analyzed for MDV1 detection with qPCR. 
Analysis of variance were performed (α= 95%), corrected with Tukey post-test (Jamovi 
Project, version 2.7). 

At 7 days post vaccination CVI988-vaccinated birds had higher bursa to body weight ratio, 
and at 35 days post vaccination both the CVI988-vaccinated and CVI988-contact groups had 
higher spleen to body weight ratio. Detection of MDV1 in thymus and spleen were effective 
at 7- and 21-days post vaccination, with less positivity at 35 dpv. In sham-vaccinated birds in 
contact to CVI988-vaccinated ones the MDV was detected in both thymus and spleen, whilst 
not detected in CVRM-contact chicks. 

In conclusion, CVRM-vaccinated and contact chicks did not present impact on immune 
organs, compared to exacerbated immune response after CVI988 vaccination. The CVRM 
vaccine did not spread in the environment or among birds, not being detected in contact 
sham-vaccinated chicks. The results confirm the ability of CVRM in preserving normal 
immune responses and contributing to reduce the viral load in the environment. 
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Abstract 

Infectious laryngotracheitis (ILT) is a highly contagious viral respiratory disease present on 
nearly every continent and known for its significant sanitary and economic impact on 
modern poultry production. The disease causes outbreaks with very high morbidity, reaching 
up to 100%, and mortality that can reach 70% in severe cases. In Brazil, technical reports 
from recent years indicate an increasing number of ILT outbreaks in broiler flocks, resulting 
in substantial economic losses for the poultry industry due to elevated mortality. This 
scenario has driven to the adoption of stricter biosecurity measures and expanded 
vaccination programs. This field study evaluated the effect of introducing the dual-construct 
recombinant vaccine Innovax®-ND-ILT, applied in ovo, following an ILT outbreak in a broiler 
producing company in Brazil. The assessment covered two production cycles, analyzing 
mortality, average body weight, and adjusted feed conversion ratio (FCR). A total of 18 
broiler flocks were evaluated in the first vaccination cycle (T1) and another 18 flocks in the 
second cycle (T2), all located in the same region of southern Brazil. Mortality rates were 
10.89% in T1 and 7.56% in T2, representing a significant reduction of 3.3 percentage points 
in the second cycle. Average final body weights were 3.138 kg in T1 and 3.300 kg in T2. 
Adjusted FCR values were 1.66 in T1 and 1.59 in T2. Based on these results, it can be 
concluded that the introduction of Innovax® ND-ILT had a positive impact on the productive 
performance of the broiler flocks evaluated after ILT challenge. 
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Abstract 

With the aim of evaluating two different vaccination devices for subcutaneous vaccination at 
day-old broiler chicks, a comparative study was carried out. This study was designed 
including the vaccination of day-old chicks against Marek, Newcastle and Gumboro with a 
double-construction vectorized vaccine rHVT-ND-IBD (Innovax®-ND-IBD, MSD Animal 
Health). 30,000 one-day-old chicks were used, divided into 2 experimental groups. The 
Group 1 (G1) was vaccinated with the subcutaneous injector Innoject®Pro (FM Automazione, 
Italy) and the birds in the second group (G2) were vaccinated with a conventional injector, 
the Marek Pneumatic Vaccinator (Avifag, Brazil). At 26 days of age, feathers were collected 
from the breast region (FTA card) in 20 birds from each group, randomly. The results 
revealed 100% (40/40) positivity of genetic material in the samples, validating their quality. 
The analysis to confirm the presence of genetic material corresponding to the rHVT-ND-IBD 
vaccine in each of the experimental groups resulted in 100% positivity (20/20) in G1 and 95% 
(19/20) in G2. The uniformity and score of virus detection in the PCR of G1 were better than 
G2. Based on the results observed, we can conclude that both vaccinators are suitable, but 
the performance of the Innoject®Pro equipment seemed to be better in comparison to the 
conventional vaccinator. 
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Abstract 

To study the humoral immune response to two Infectious Laryngotracheitis ILT vector 
vaccines, we conducted a seroconversion kinetic study. The vaccines tested were: A) a 
recombinant FowlPox-based vector vaccine (rFP LT) that expresses gB of ILT virus (Group 1), 
and B) a recombinant turkey herpesvirus-based vector vaccine (rHVT ND ILT) that expresses 
gI and gD of ILTV (Group 2). Broiler embryos were vaccinated in ovo and kept in isolators 
after hatching. Blood samples from 20 birds in each group were taken on a weekly basis until 
broilers were six weeks old. Samples were tested using the ID Screen® ILT gB indirect ELISA 
for Group 1 and the ID Screen® ILT gI indirect ELISA for Group 2. At 2 weeks post-vaccination 
(wpv), we observed seroconversion in only Group 1 (10%). By 3 wpv, the number of positive 
cases in Group 1 rose to 55%, while Group 2 showed no signs of seroconversion. At 6 wpv, 
the positivity for ILT antibodies was 75% in Group 1 and 30% in Group 2. No seroconversion 
was detected in the non-vaccinated control group throughout the study. Titers were not 
compared among Groups 1 and 2 as different ELISA kits were used. Serological responses 
were first seen in Group 1 at 2 wpv and in Group 2 at 4 wpv, indicating different timings for 
the immune responses triggered by the vaccines. The observed patterns can be helpful for 
monitoring the effectiveness of the vaccination and responses to field challenges in real-
world settings. 
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Abstract 

Field reports of chick embryo origin (CEO) laryngotracheitis (ILT) vaccine administration in 
gel at day of age have been increasing. Although historically considered unwise due to 
vaccine resistance in young chicks, some production companies have reported positive 
outcomes from this practice. 

The purpose of this investigation was to determine how a day of age chicken responds to 
attenuated ILT virus. In this instance, CEO vaccine served as a source of virus, birds were not 
challenged, and two routes of exposure were investigated. Non-vaccinated negative control 
chicks were compared to chicks receiving CEO either by eye-drop or gel-based 
administration. Each treatment was replicated 3 times with 33 birds per replicate. 

Tracheal swab real time polymerase chain reaction [CG1] (PCR) and tracheal histopathologic 
assessments were conducted at multiple points during the study. Serological testing using 
ELISA was conducted at the end of the study. 

The findings will be presented and discussed. 
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Abstract 

Marek’s disease is one of the most commercially relevant diseases in US broilers and HVT is 
the most common vaccine used to help protect against its negative effects. As molecular 
diagnostic techniques become more accessible, researchers have the opportunity to learn 
more about HVT replication dynamics. This project aims to utilize qPCR field and study data 
collected by the Zoetis Field Services Team to establish baseline trends in HVT replication at 
different ages. Spleen samples were collected from farms across the US during posting 
sessions (5 birds per flock) from birds as young as 5 days and sent to the Zoetis Diagnostic 
Lab for qPCR analysis. Data was collected from hatcheries performing in ovo vaccination and 
subcutaneous vaccination. Research studies focusing on Marek’s disease vaccination were 
also performed at the Zoetis Avian Research Center. Samples were tested for HVT using real 
time qPCR assays.  Generally, in the research setting, birds vaccinated in ovo tended to turn 
PCR positive 3-4 days sooner than chickens vaccinated subcutaneously. In the field, flocks 
tended to be 80%-100% positive for HVT at around 3-4 weeks of age (CTs in the low 30s) 
while younger birds were closer to 40%-80% positive (CTs in the mid-30s). This data will help 
to build a deeper understanding of vaccination and diagnostic timings for Marek’s disease 
and provide context for qPCR analysis of chickens vaccinated with HVT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



186 

Infectious Bronchitis Virus 

P67 

Analysis of the infectious bronchitis field virus situation in 4 Latin 
American Countries with different vaccination programs 
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Abstract 

Infectious bronchitis (IB) is one of the most economically important viral diseases in poultry. 
Vaccination is the most effective tool to prevent the disease, but the IB vaccination 
strategies are different in the various countries. Some countries, like Brazil and Peru, allow 
only homologous vaccines whereas other countries, like Chile and Mexico, allow a 
heterologous scheme in line with the ProtectotypeTM concept. The objective of this study 
was to analyze what impact the different vaccination schemes have on the presence of IBV 
field strains and their genotypes and lineages in those four Latin American countries. 
Tracheal and cloacal swabs were collected on 1 to 3 occasions in a total of 84 flocks from 21 
to 43 days old broiler chickens. Samples were tested by RT-PCR and sequencing. The analysis 
shows that the homologous vaccination scheme seems to be effective against certain 
lineages, like the BR (GI-11) lineage, but does not control the more variable Var2 (GI-23) 
lineage. In addition, this is the first report of the detection of 793B (GI-13) lineage and GI-25 
lineage field IBV strains in Peru which were found to be considerably different compared to 
the vaccine strains. 
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Abstract 

Infectious bronchitis (IB) has a major negative impact on broiler performance, reducing body 
weight gain, worsening feed conversion, and increasing condemnation rates at processing. 
These losses can be exacerbated by the large number of variants circulating worldwide. 
There is no treatment for IB, therefore, biosecurity measures and vaccination at the 
hatchery are the most effective prevention methods. The route of administration is a key 
factor in vaccine efficacy, with the ocular route being the most effective. However, given the 
high volume of broilers, spray vaccination is the most performed, which - although effective 
- requires careful application. This study aimed to evaluate two application methods for IB 
vaccination: the first using a traditional spray vaccination device, and the second using the 
Innoject®Pro (FM Automazione, Italy), equipment capable of simultaneous subcutaneous 
and individual ocular spray vaccination. 60 tracheal swab samples were collected on FTA 
cards (30 per device) from 7-day-old birds vaccinated on day 1 of life in different hatcheries 
in Mexico and Peru. The samples were sent to the lab for molecular biological analysis. 
Reviewing the cycle threshold (CT) results, it was observed that Innoject®Pro samples had on 
average a 20% lower CT (CT = 20.78) in comparison to the traditional spray vaccination (CT = 
24.23), indicating a more 10-times higher vaccine viral replication in the trachea of 7-day-old 
birds vaccinated with Innoject®Pro. This suggests individual ocular spray IB vaccination can 
be more effective than traditional mass spray vaccination. 
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Abstract 

Avian infectious bronchitis (IB) is one of the most important respiratory diseases affecting 
the global poultry industry, leading to impaired zootechnical performance, increased 
mortality, higher processing condemnations, and substantial economic losses. As no specific 
treatment is available, vaccination remains the primary strategy for disease prevention; 
however, the continuous emergence of variants complicates effective disease control.The 
study aimed to compare the zootechnical performance of two Massachusetts strain IB 
vaccines on a commercial broilers production operation in Southern Brazil. 233,400day-old 
chicks were divided into two groups, G1 and G2, and vaccinated by spray at the hatchery. G1 
received the Mass H120 vaccine, while G2 was vaccinated with Nobilis® IB Ma5 (MSD Saude 
Animal). Zootechnical parameters, including mortality rate and average body weight, were 
standardized and adjusted for 42 days of age.At slaughter, the 5 flocks (107,314 birds) 
vaccinated with Nobilis® IB Ma5 reached 75 grams higher average body weight in 
comparison to group 1 (5 flocks, 108,521 birds), a 2.4% advantage.  In addition, flocks from 
G2 demonstrated a 1.18% percentage point reduction in mortality. Condemnation rates due 
to airsaculitis were 0.98% percentage point better for Group 2 (Ma5-vaccinated flocks). 
These improvements provided better performance outcomes compared with H120, 
suggesting that differences in vaccination strategies may influence field performance and 
profitability in broiler production. 
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Abstract 

Infectious Bronchitis caused by avian coronavirus can lead to a drop in egg production and 
quality, such as thin shells, cracks, deformities, and reduced density. Vaccination programs 
using only one serotype may induce low or no protection against the diversity of serotypes 
circulating in Brazil and worldwide. The objective was to evaluate the internal and external 
quality of eggs over four years of production after the inclusion of a broad-spectrum 
protection program, combining live attenuated vaccines with IBr and Massachusetts (Mass) 
strains in the vaccination program. Monitoring was carried out from 2021 in a production 
nucleus of 1,200,000 laying hens. From that point on, shell and internal quality assessments 
of the eggs were carried out before starting the broad-spectrum protection program, 40 
days after use, and in the years 2022 and 2024, in which the vaccination program remained 
unchanged in relation to the vaccination program with live vaccines. Deformed, cracked or 
broken eggs, and normal eggs were classified for external quality assessment. In addition, 
shell density (specific gravity) was measured ranging from 1070 to >1090. Over the years, an 
improvement in egg quality was observed, with the classification of normal eggs (%) being 
41, 81, 82 and 90% in the periods evaluated, respectively. In terms of density, considering an 
egg with a quality ≥1085, results (%) of 54, 59, 69 and 77% were obtained in the same 
periods evaluated, respectively. The combined use of live Mass and BR vaccines over the 
long term promotes a significant improvement in egg quality. 
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Abstract 

Infectious bronchitis virus (IBV) is one of the major causes of upper respiratory disease in 
poultry and is responsible for substantial economic losses worldwide. Multiple IBV variants 
frequently co‑circulate within the same country. In Mexico, nine variants have already been 
reported (Marandino et al.,2023), and recently the DMV/1639-type, a GI‑17 lineage 
circulating in the United States since 1999, has also been detected (Kariithi et al.,2022). 

In such complex epidemiological contexts, a broad‑spectrum protection approach through 
heterologous vaccination appears to be the most viable control strategy. In this study, we 
evaluated the cross‑protection provided by the combined administration of a 793B-type 
(GI‑13, 1/96 strain) and a Mass‑type vaccine (GI-1, H120 strain) against a DMV/1639-type 
challenge. Because Mexican DMV/1639-type IBV sequences show high similarity to U.S. 
strains, we used a U.S. DMV/1639-type isolate to assess vaccine performance. SPF chickens 
were vaccinated at one day of age with the combination of the vaccines via eye drop route. 
At 23 days of age, the birds were challenged with the pathogenic DMV/1639-type isolate. At 
5 days post challenge the birds were observed for clinical signs, ciliostasis, histological 
lesions and challenge virus replication in the trachea. Results of the study showed that the 
vaccinated and challenged birds showed significant suppression of challenge virus 
replication and consequently they gained significant protection against respiratory signs, 
ciliostasis and histological lesions in the trachea. They also did not differ significantly from 
their non-challenged groupmates indicating a strong protection against challenge with 
DMV/1639-type IBV. 
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Abstract 

Infectious Bronchitis (IB) is one of the most significant poultry diseases, causing substantial 
economic losses through reduced productivity, increased mortality and higher carcass 
condemnation rates. The emergence of new Infectious Bronchitis Virus (IBV) variants 
continues to challenge disease control efforts. In Bolivia, suspected IB infections have 
resulted in high losses regardless of the vaccine used. The recent spread of the IBV lineage 
GI-23 in the region, highlights the need to investigate whether GI-23 has entered the 
Bolivian commercial poultry population. This study aimed to determine the prevalence and 
distribution of the Israeli Variant 2 (IS/1494-06) genotype GI-23 of IBV in Bolivian poultry 
flocks. Between June and August 2025, 20 samples were collected on FTA cards from broiler 
and layer flocks that were not vaccinated with a GI-23-specific vaccine and exhibited atypical 
respiratory symptoms across key production regions in Bolivia. and sent to VetMedUni in 
Viena Austria for Real-time RT-PCR and sequencing to identify the IBV lineage present in the 
samples. A significant proportion of the sampled flocks tested positive for the GI-23.1, 
indicating active circulation and rapid spread of this lineage. making it the predominant IBV 
genotype in Bolivia. These findings differ from previous reports in 2024, suggesting a genetic 
shift within the GI-23 lineage (Viruses, 9(16), 1463). The Israeli Variant 2 (GI-23.1) genotype 
of IBV is emerging as the dominant strain in Bolivian poultry despite the use of current 
vaccines. These results underscore the urgent need for updated surveillance and control 
strategies, including the implementation of homologous vaccines. 

 

 

 

 

 

 

 

 

 

 

 

 

 



192 

Infectious Bursal Disease 

P73 

Comparative evaluation of three Infectious Bursal Disease vaccination 
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Abstract 

Infectious Bursal Disease (IBD) remains a major threat to poultry health, particularly with the 
emergence of reassortant IBD virus strains such as UK2019. This study compares the efficacy 
of three vaccination strategies against this challenge strain in broilers. 

Ninety-six birds were randomized into four groups. Group A (n=30) received an immune-
complex live attenuated IBD vaccine; Groups B and C (n=30 each) were vaccinated with two 
different recombinant vector vaccines; and Group D (n=6) was the unvaccinated 
control. Birds were vaccinated at one day of age and challenged at day 28. Clinical signs, 
serology, PCR of Bursa of Fabricius (BF), body weight, and BF histopathology were evaluated. 

No clinical signs or macroscopic lesions were observed. Group A reached 93% positivity at 
D28 and 100% at D33, with significantly higher ELISA titers than Groups B and 
C.  Seroconversion in Groups B and C was lower, though all birds reached positivity at D33. 
UK2019 was not detected in the BF of Group A during the post-challenge period, whereas 
viral presence was confirmed in Groups B and C. Body weight gain was consistently high in 
Group A throughout the trial. Histopathological evaluation of the BF showed significantly 
reduced lesion severity in all vaccinated groups compared with controls, with Group 
A exhibiting the lowest acute lesion scores. 

Overall, all vaccination strategies provided clinical protection against the UK2019 strain. 
However, the immune-complex live attenuated vaccine induced higher 
immunogenicity, better controlled viral replication in the BF, and minimized growth 
losses more effectively than the recombinant vector vaccines. 
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Abstract 

Infectious Bursal Disease (IBD) in Mexico, causing subclinical and immunosuppressive. This 
study assessed naked virus vaccine MB‑1®, based on MB strain (genogroup A3B2), 
administered subcutaneously at hatch, on a company with a history of Delaware A, 2512, 
and Variant 9109 IBD virus types. Five consecutive flocks comprising 250,000 birds were 
evaluated. From every flock, Bursa of Fabricius samples were collected for IBDV RT‑PCR 
detection and virus typing, and for histopathology scoring (0–7) weekly. Serum samples 
were also collected for ELISA quantification of IBD antibodies. Pathogenic or non‑MB vaccine 
IBD viruses were not detected in any flock. The vaccine strain was absent at 7 days, detected 
sporadically at 14 days, consistently present at 21 and 28 days, detected in two flocks at 35 
days, and absent again by day 42. No microscopic bursal lesions were observed at 7 or 14 
days. Histopathologic Lesion Scores wed moderate changes beginning at day 21, peaking at 
day 28, and regressing at days 35 and 42, consistent with expected vaccine‑associated 
lesions. Maternal antibody GMTs were high at day 20 and declined progressively through 
day 21. Vaccine‑induced antibody titers rose to a peak at day 28. Overall, the naked virus 
vaccine, based on MB strain, applied at day‑old effectively prevented infection with field or 
heterologous vaccine viruses. The strain was no neutralized by maternal antibodies, 
replicated consistently during the critical susceptibility period, induced only moderate and 
expected bursal lesions, and generated stable antibody responses from day 28 onward. 
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Abstract 

Since 2023, the variant IBD A2B1 virus has emerged in Middle and North Africa and is 
associated with severe losses due to massive immunosuppression in the poultry flocks. This 
study aimed to evaluate the immune response in commercial broiler breeders following 
two-dose and three-dose regimes with the novel variant + classical bivalent inactivated IBD 
vaccine at 10/18-week (flock-1” F1”) and 10/16/21-week (flock-2” F2”) of age in two 
breeders’ flocks from the same grandparents’ stock with capacity around 60,000 breeders 
for each. The sera collected at 16/20/24/28/32-weeks of age were examined by ELISA to 
assess the development of humoral immunity. The ELISA results in breeders’ flocks showed 
no significant difference at 16 weeks of age for both regimes in F1 and F2, while titers at 20-, 
24-, 28-, and 32-weeks of age in F2 were significantly higher than in F1. On the level of 
broiler progeny maternal immunity at 4 days of age, broilers raised from F2 showed 
significantly higher immune mean titer compared to F1. The SNT titer in F2 progeny 
significantly higher than F1 From the results and the decline of MDA level below 4log 
recorded at 14-days of age vers 10-days of age in F1 progeny, we can conclude that the 
inactivated bivalent Noval variant + classic IBD vaccine, administered in a 3-dose regimen, 
can elicit a significant immune response not only in breeders but also in the next-generation 
broiler progeny with sufficient level of specific MDA can cover the first 14-days of age. 
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Abstract 

Globally, genetic alterations in the infectious bursal disease virus (IBDV) have been 
documented, leading to the emergence of novel IBDV strains in poultry flocks exhibiting 
atypical IBD manifestations. Recently, a correlation has been established between the 
prevalence of new genetic strains of IBDV and the vaccination status of chickens, particularly 
those administered with vector IBD vaccines. To assess the current situation, a survey of the 
prevalence of IBDV in broiler chickens vaccinated with vector IBD vaccine in India was 
conducted during the 2024-2025 period. Serum and organ samples were collected from 
broiler chicken flocks ranging from 6 to 40 days of age (DOA) at 3 to 5-day intervals for 
serological analysis and molecular detection of viral pathogens, respectively. Our 
epidemiological survey revealed that 79.2% (65 out of 82) of bursa of Fabricius (BF) samples 
were positive for field IBDV strains. The earliest detection was observed at 6 DOA. Notably, 
the BF samples (n=22) collected from broiler flocks exhibiting complicated respiratory 
infections caused by Newcastle disease virus (NDV) and Avian influenza virus (AIV) were 
found to be infected with IBDV without any clinical manifestations of IBD. Additionally, these 
flocks exhibited kidney infections caused by Orthobunya virus (OBV). The IBDV strain 
detected in this study harbored multiple mutations in the VP1 protein  and in the VP2 
hypervariable region (HVR), similar to the reported mvvIBDV and classical IBDV strains. We 
conclude that the majority of the flocks in this survey were infected with a unique mvvIBDV 
virus. 
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Abstract 

In Peru, the only circulating variant of the Gumboro virus is the varA-like field Infectious 
Bursal Disease virus (IBDV). Infection can occur as early as 3 wk of age with extensive 
replication in the bursa, spleen, and thymus plus poor flock uniformity and an increase in 
low-quality birds. This study examined two Gumboro vaccination protocols over one year at 
four farms (1,2,3,4) where the varA-like strain was previously detected. Those farms were 
responsible for a total production of 13 million broilers annually. Farms 1 and 3 were 
vaccinated with a recombinant rHVT-F-VP2 vaccine expressing the gene of the VP2 protein 
of the IBDV. Farms 2 and 4 were vaccinated with recently released immune-complex (IC) 
vaccine. To monitor performance of the farms, Elisa serology (Idexx classic) was carried out, 
bursa samples were tested by RT-PCR and a series of production parameters were registered 
and compared among flocks after each production cycle in the 12 months period. After one 
year, the detection of varA-like strains in flocks vaccinated with the IC vaccine dropped from 
81.82% to 20.83%. In comparison, the detection rate in farms using rHVT-F-VP2 vaccine 
remained at around 75%. The farms with lower detection rates of the variant IBDV had an 
extra 31 points in their production index and which generated an extra income of US$197.68 
for every 1,000 broilers. This study demonstrates that effectively controlling subclinical 
Gumboro disease can greatly enhance flock performance and profitability. 
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Abstract 

Since the emergence of Infectious Bursal Disease Virus (IBDV) in Southern Africa, vaccination 
programs have been widely implemented, with ongoing surveillance to monitor circulating 
strains and their relation to implemented vaccination strategies. 

The reported study aims to provide an update on the circulating IBDV strains in Southern 
Africa and their classification based on segments A and B. From 2013 to 2024, over 500 
samples from multiple Southern African countries were analyzed using RT-PCR, revealing 
variant D1054/85 (5298 (ON100675)) as the prevalent strain in South Africa and vvIBDV 
strain KZC-110 in Botswana and Zambia. Only the hypervariable region of VP2 genome was 
analyzed. For both cases, timely application of MB-strain-based vaccines showed to confer 
better protection. 

In 2025, acknowledging the limitations of the IBDV classification based only on the A 
segment, Phibro began to analyze and characterize both VP1 and VP2 genome segments. To 
date, 70 samples from Southern Africa have been analyzed at Vetmeduni Laboratory 
(Austria). Results showed the circulation of a previously detected A2B1 (SK09 
(KY352350)/5298 (ON100675)) strain in South Africa, reassortant strain A3B1, A2B2, a 
vvIBDV A3B2 (KZC-104) as well as the detection of MB-vaccine strain A3B2. Results in this 
study confirm an ongoing circulation of field IBDV strains and emergence of reassortant 
strains, indicating an overall shift in IBDV epidemiology in Southern Africa. This highlights the 
importance of continuous IBDV monitoring by analyzing VP1 and VP2 genomes to fully 
understand the epidemiology of the disease and to evaluate the efficacy of implemented 
vaccination strategies. 
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Abstract 

Infectious Bursal Disease Virus (IBDV) is a globally distributed Birnavirus and remains highly 
relevant in regions with dense poultry production. In South America, a distinct lineage 
(dIBDV, genogroup 4) has been frequently detected over the last decade, including in 
vaccinated broiler flocks. This study aimed to survey the occurrence of IBDV in commercial 
broilers in Brazil and perform molecular characterization of field strains through VP1 and 
VP2 sequencing. Bursa of Fabricius samples were collected from 25 broiler flocks from two 
companies in Paraná state. Flocks aged 19–27 days were randomly selected, and five bursa 
samples were pooled per flock, totaling 25 pooled samples. All flocks received hatchery-
applied vaccination, using either an rHVT-IBD-ILT vector vaccine (Company A) or an immune 
complex vaccine derived from the W2512 strain (Company B). Samples underwent nested 
RT-PCR followed by RFLP targeting the VP2 hypervariable region. Molecular profiles guided 
classification into vaccine or field groups, and all field-type samples were sequenced for VP1 
and VP2. Of the 25 pooled samples, nine (36%) were negative, ten (40%) were positive for 
dIBDV, and six (24%) contained the W2512 vaccine strain. Sequencing of VP1 and VP2 
revealed all field detections belonged to the A4B1 genotype. Genetic divergence among VP2 
sequences reached up to 4.3%, while VP1 sequences showed divergence up to 3.4%. These 
findings confirm the continued circulation of field A4B1 strains in vaccinated broiler flocks 
and demonstrate measurable genetic variability in VP1 and VP2. Despite global concern 
regarding IBDV reassortment, no reassortant strains were identified. 
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Abstract 

Commercial layer hens are very vulnerable to Gumboro disease. To prevent this, vaccination 
with recombinant rHVT-VP2 in the hatchery or live attenuated vaccines in the field has been 
the preferred method. However, in Peru, studies found VarA-like IBDV viruses in layers as 
young as 28 days old, highlighting the need for better control measures. The goal was clear, 
continue hatchery vaccination, prevent neutralization by maternal antibodies, and achieve 
early and consistent bursa colonization with a safe but effective vaccine designed for layers. 
To meet this goal, a study was conducted with two flocks of 120,000 birds each, vaccinated 
on day one with a new immune-complex Gumboro frozen vaccine containing the strain 
SYZA26. Serological monitoring occurred at 1, 21, 28, 35, 42, 56, and 98 days of age. 
Additionally, molecular tests for Gumboro detection were performed on the bursas at 21, 
28, 35, and 42 days of age. The monitoring also included bursal lesions index and 
productivity. The results showed that the birds had high and consistent levels of maternal 
antibodies. The bursal index scores became uniform with the use of immune complex 
vaccine. Molecular studies indicated that the vaccine starts to replicate in the bursa between 
21 and 28 days of age, therefore bursa colonization and protection by the immune complex 
vaccine antigen occurred prior to any seroconversion could be detected. A positive 
correlation was found between serology results and vaccine take. 
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Abstract 

Live attenuated vaccines have long been a cornerstone in the control of Infectious Bursal 
Disease Virus (IBDV), particularly for strains with high virulence. However, concerns persist 
regarding their safety and potential impact on poultry productivity, often linked to the 
degree of attenuation and vaccine formulation. 

This field study assessed the safety of a live attenuated immunocomplex IBDV vaccine (imm-
IBDV: GUMBOHATCH®) administered during the rearing period to future laying hens across 
three commercial farms. Each farm hosted two parallel flocks: one vaccinated with imm-
IBDV and the other with a double recombinant HVT-ILT-IBD vaccine (control). Both vaccines 
were administered subcutaneously at day-old following manufacturers’ guidelines. 

Key parameters evaluated included mortality, body weight, macroscopic lesions, serological 
response to IBDV (via ELISA), and PCR detection of vaccine virus in the bursa of Fabricius. 
Sampling occurred at 28, 42, and 70 days post-vaccination. 

imm-IBDV flocks exhibited earlier seroconversion with consistent PCR detection of vaccine 
virus from 28 dpv. Mortality and Body weight progression was comparable between groups, 
with no statistically significant differences across farms. As expected, Bursa-to-body weight 
ratios decrease was observed indicating imm-IBDV was successfully replicated but did not 
affect performance. 

In conclusion, imm-IBDV showed a favorable safety profile and strong immunogenicity under 
field conditions. It provided early replication and production of an immune response without 
compromising growth or health status, supporting its use in commercial laying hen 
operations. 
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Abstract 

This study assessed the compatibility and efficacy of live IBD vaccine (MB-1®) combined with 
recombinant HVT (rHVT)+ND vaccine in day-old broilers, compared to immune complexes 
and rHVT+IBD+ND vaccines. Chickens were randomly assigned to four groups and received 
different vaccines by subcutaneous injection: live IBD vaccine (MB-1) + rHVT+ND vaccine, 
immune complex vaccine + rHVT+ND vaccine, and rHVT+IBD+ND vaccine. Group 4 was the 
non-vaccinated control. Subgroups 1 and 2 received vvIBDV challenge at 22 and 28 days old, 
respectively. Birds were euthanized 4 days post-inoculation to assess gross and HLS of the 
bursae. BW and serological responses to IBD vaccine and F-protein of NDV in rHVT vaccines 
were determined. 

Live IBD vaccine administered at day-old didn’t affect chicken BW. However, vaccinated 
groups had significantly higher BW at 4 DPI than the challenge control group. Gross lesions 
of edematous bursae in chickens challenged at 22 days were 0%, 100%, 33.33%, and 100%, 
respectively. At 28 days, the lesions were 0%, 13.33%, 33.33%, and 100%, respectively. HLS 
of the bursae in group 1 was significantly lower than the challenge control group. Group 1 
detected an early serological response against the IBD vaccine at 22 days old. The serological 
response against F-protein of NDV and the detection of HVT vaccine in the spleen at 22 and 
28 days old indicated no interference nor adverse effect of combining. Live IBD vaccine was 
proven safe, compatible with rHVT+ND vaccine, and efficacious against vvIBDV challenge as 
early as 22 days old. 
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Abstract 

The continual evolution of infectious bursal disease virus (IBDV) in the field complicates 
poultry health management. IBDV has a double-stranded RNA genome divided into two 
segments (A and B) that encodes five proteins, four on segment A and one on segment B. 
Previously, we investigated the evolution of Delmarva IBDV strains by sequencing two 
proteins, the polymerase (VP1), and the capsid (VP2), where we identified amino acid 
substitutions indicative of ongoing selection. Building on these results, we developed a cost-
effective pipeline to sequence the complete IBDV genome from a subset of samples using 
long-read sequencing, in combination with both gene-targeted and whole-segment 
approaches. Translated amino acid sequences of all viral proteins were aligned to the 
reference strain (Del-E), and amino acid substitutions were mapped onto AlphaFold3-
predicted protein structures using PyMOL. This analysis identified additional substitutions 
across the IBDV genome that were absent from the reference strain. In the multifunctional 
scaffolding protein (VP3), the substitution T44N was present in 10/12 (83%) sequences; in 
the protease (VP4), C168R/F occurred in 7/12 (58%) sequences; and in the non-structural 
protein (VP5), substitutions D31N, I74F, and P103S were present in 11/15 (73%) sequences. 
Together, these findings underscore the importance of continued surveillance to monitor 
IBDV evolution across the whole genome. Ongoing work includes phenotypic 
characterization to assess the potential consequences of the amino acid substitutions for 
pathogenicity, immunosuppression, and disease control. 
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Abstract 

The objective of this study was to compare the clinical signs and gross and microscopic 
lesions in unvaccinated birds challenged with the velogenic viscerotropic virus genotype VII 
(group A) and genotype XII (group B). To evaluate clinical signs and mortality, two groups of 
10 Ross broiler chickens were bred since the first day of age and challenged at day 30 of age. 
One group was challenged via eye drop with 100 µL of vvENC-GVII inoculum, and the other 
with 100 µL vvENC-GXII (10⁶ EID₅₀) inoculum. To evaluate the distribution of the virus in 
lymphoid organs (spleen, bursa, thymus, cecal tonsils, duodenum, and Harderian gland) by 
histopathology and immunohistochemistry, five additional chickens were used in each of 
these two groups, from which 2 were euthanized on the third and fifth day post-challenge. 
Severe hemorrhagic lesions in lymphoid aggregates of the intestinal tract were observed in 
birds from both groups, with greater severity in group A. Both groups exhibited 100% 
mortality by 42 days of age; however, in group A, mortality occurred within 4 to 8 days post-
challenge, and in group B, within 5 and 12 days post-challenge. Histopathological and 
immunohistochemical studies are being conducted to determine the distribution of the virus 
in lymphoid organs. 
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Abstract 

Newcastle disease is endemic poultry disease in Egyptian poultry causing severe economic 
losses in all poultry industry sectors. The major losses usually happen in broiler sector due to 
the density of population and many trails for development of superior vaccines as well as 
improving the vaccination programs is done every year trying to solve this problem. 

In this paper, we formulate three different inactivated vaccine using Lasota strain of NDV 
with high antigenic payload using 3 different commercially available adjuvants produced in 
France and Turkey and compare both efficacy and stability using the international protocol 
for evaluation of NDV inactivated vaccines including serology, evaluation of virus shedding 
and challenge test twice with 6 months interval for evaluation of formulation stability. 

The results showed slight variation (1-3 log 2) in antibodies titers between different 
formulations as well between first (done just after preparation) and second (done after 6 
months storage at 4-8 °C). Challenge test showed protection percent ranged from 90 to 
100% along with reduction of virus shedding after challenge which came in parallel with the 
results of protection percent. In conclusion, the quality of the adjuvant used in preparation 
of inactivated NDV directly affected both efficacy and stability of the vaccine. 
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Abstract 

Currently, an NDV-GVII with higher virulence has been detected in Egypt. This study focuses 
on evaluating the protection of SPF chicks against challenge with this virus following 
vaccination with G-II-Lasota (inactivated-ND-2), G-VII-2011 (inactivated-ND-11), Homologous 
(inactivated-ND-24), with/without immunostimulant agents (IMC). 180-SPF-chicks divided 
into 8 groups with 20 birds in each, housed in BSL3, received 6 different formulated 
vaccines, NDV-24+IMC, ND-11+IMC, ND-2+IMC, ND-24, ND-11, ND-2, G7 challenged control, 
G8 non-challenged control, birds vaccinated at 3-week of age and challenged 4-weeks post 
vaccination (WPV), and monitored for 14-days post-challenge (DPC). Birds in the following 
survival rates following challenge 100%, 95%, 85%, 100%, 90%, 80%, 0% and 100% for G1-8, 
with significant reduction in virus shedding in G1/4 over G2,3,5,6, and significant reduction 
in virus shedding (amount of virus shedding and shedding interval) in G-2 over G3,5. From 
the previous results we conclude that the homologous NDV with the hypervirulent virus 
showed 10% higher survival rate comparing to old NDV and 20% over inactivated Lasota and 
the adding of IMC can improve the survival rate with 5%, so formulating inactivated vaccines 
with potent immune stimulant agents can improve the protection against virus with minor 
changes in the antigenicity and using close matching NDV virus with immune stimulant 
agents can provide efficient tools to control NDV in poultry flocks. These results 
demonstrate the vital role that optimal vaccine development with recent seeds and potent 
adjuvants plays in reducing the risks posed by NDV viruses in the commercially intense 
chicken production industry. 
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Abstract 

The protection conferred by two vaccination programs against Newcastle Disease in Ross 
broiler chickens was evaluated. Group A was vaccinated on the first day of age with a 
vectored HVT-ND vaccine (n=30), group B was vaccinated on the first day of age with HVT-
ND and revaccinated at 14 days of age with cloned La Sota strain (n=30), and group C 
(control) received no vaccine (n=10). All birds were challenged via eye drop at 30 days of age 
with 100 µL of a vvENC isolate of genotype VII (10⁶ IE₅₀). Mortality and clinical signs were 
recorded up to 12 days post-challenge. Post-challenge clinical signs included depression, 
diarrhea, hoarseness, facial edema, conjunctivitis, sneezing, nasal and ocular discharge, 
opisthotonus, and nervous tic. It was observed that 100% of the birds in the control group 
showed post-challenge clinical signs, while none of the birds revaccinated with La Sota 
showed any clinical signs, compared to 15% in group B. Mortality was 13.3% (Group A), 0% 
(Group B), and 100% (Group C). The challenge virus elimination and antibody response using 
ELISA and HI tests are being analyzed. The results of this study demonstrated that 
vaccinating broiler chickens with a vectored vaccine on day one (HVT/ND) and revaccinating 
them with the La Sota strain on day 14 achieved complete protection against challenge with 
a vvENC isolate of genotype VII. 
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Abstract 

The Newcastle vaccine strain VG/GA has gained recognition as the most successful live 
Newcastle vaccine globally. This is largely due to its effectiveness in protecting against 
velogenic viscerotropic Newcastle disease (vvND) and its minimal to nonexistent adverse 
reactions in birds. Such characteristics have made VG/GA a preferred choice worldwide for 
controlling Newcastle disease. Originally identified in turkeys from Northeast Georgia in the 
late 1980s, the vaccine contains both respiratory and enteric components. Interestingly, 
despite its American origin, the vaccine was not licensed in the United States until around 
2017, roughly a decade ago. The reintroduction of this vaccine strain into the U.S. market 
has provided new opportunities to more thoroughly assess its potential and effectiveness. 

Recent controlled studies indicate the VG/GA strain stimulates an immune response in the 
gut, leading to systemic benefits (AAAP 2025; IPSF 2026). This case study reports a field 
observation when VG/GA vaccine was used in Georgia broiler complexes to address a 
respiratory issue unrelated to Newcastle disease. The improved performance of the birds in 
this case report supports the findings of the research. The results from both controlled 
experiments and real-world field cases underscore the potential benefits of the VG/GA 
vaccine strain to chick health and growth. These findings will be presented and discussed, 
contributing valuable insights into the expanded benefits of this important vaccine. 
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Abstract 

Recombinant vector vaccines express the gene of a key protective antigen (F glycoprotein) of 
the Newcastle Disease virus (NDV). This study aimed to assess the onset of the humoral 
immune response triggered by recombinant vaccines administered in ovo. All birds were 
kept in an isolated environment after hatching. Three commercial vaccines were tested: A) a 
rHVT ND vector vaccine (Group 1); B) a rHVT ND ILT (gI) vector vaccine (Group 2); and C) a 
rFowlPox ND vaccine (Group 3). Blood samples were taken from the non-vaccinated group at 
day old and from all groups at 14, 21, 28, 35, and 42 days post-vaccination (dpv). ND 
antibodies were measured using an ELISA kit designed to detect specific antibodies against 
the F protein (ID Screen® ND Indirect). Antibody levels were analyzed and statistically 
compared among all groups. At 28 dpv, the start of the immune response was observed, 
especially in Group 1, which showed the highest antibody levels and percentage of chickens 
with antibodies. By 35 and 42 dpv, Group 1 had significantly higher antibody levels than the 
other vaccinated groups (p<0.05). At 42 dpv, Groups 1, 2, and 3 had 90%, 25%, and 15% of 
chickens with antibodies, respectively, while the control group had none. The rHVT ND 
vaccine resulted in a quicker and stronger immune response compared to the rHVT ND ILT 
double insert and rFowlPox ND vaccines. This study highlights the different patterns of 
immune response triggered by the three vector vaccines expressing the F protein gene of 
NDV. 

 

 

 

 

 

 

 

 

 

 

 



209 

Salmonella 

P90 

Avian Salmonellosis Control in Breeders with Live and Inactivated 
Vaccines in Mexico 

Juan Carlos Valladares1, Luis Etcharren2, Udi Ashash3 

1Phibro Animal Health Corporation, Mexico City, Mexico. 2Phibro Animal Health Corporation, 
Teaneck, NJ, USA. 3Phibro Animal Health Corporation, Airport City, Israel 

Abstract 

Salmonella infections in poultry are frequent in Mexico. In humans, motile Salmonella are a 
major cause of gastroenteritis linked to the consumption of eggs and poultry meat. This 
study evaluated a vaccination program on a breeder flock of 45,000 birds from a company 
with a known history of Salmonella contamination. The program included a live S. Enteritidis 
Phivax® SLE vaccine administered via drinking water at day 4, and again at 6 and 14 weeks 
old, along with an oil‑emulsified vaccine (Salmin Plus®) containing S. Enteritidis, S. 
Typhimurium, and S. Infantis, administered intramuscularly at 11 and 18 weeks old. From 
weeks 16 to 60, six drag swabs and 30 serum samples were collected every four weeks. 
Swabs were analyzed for Salmonella isolation while sera were tested for antibodies against 
S. Enteritidis and S. Typhimurium, and S. Infantis. Overall, 98.3% of drag swabs were 
negative for Salmonella. Seroconversion to S. Enteritidis exceeded 90% from weeks 16 to 52; 
GMT remained above 3,000 between weeks 16 and 36. Seroconversion to S. Infantis 
remained above 95% GMT of 449. Seroconversion to S. Typhimurium exceeded 90% at 
weeks 16 and 24 before progressively declining. The same vaccination program was applied 
in four subsequent flocks. None of the 96 drag swabs collected tested positive for 
Salmonella, and their seroconversion patterns were consistent with observed in the 
monitored flock. These findings demonstrate that the combined use of live and 
oil‑emulsified vaccines is an effective strategy for the overall controlling and preventing 
Salmonellosis in breeder hens. 
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Abstract 

Elderberry shows immunomodulation, anti-inflammatory, antioxidant and antiviral effects. 
Moreover, Echinacea purpurea (EP) enhances the immune response and silymarin has 
antioxidant, anti-inflammatory and hepatoprotective action. 150 layer hens (twenty weeks-
old) were reared to determine the effects of using a blend of EP,  elderberry and sylimarin in 
vaccinated layer hens and challenged with Salmonella gallinarum (SG) isolated from a field 
outbreak. Layer hens were vaccinated with 9R live attenuated vaccine, at 6 and 12 weeks of 
age. The groups were as follows: Treatment group (vaccinated/basal feed + EP, elderberry 
and silymarine 0.5 g/kg), Control group (vaccinated/basal feed) and one unvaccinated group 
without treatment. At 24 weeks of age, all birds were challenged with SG. Mortality, clinical 
signs, gross lesion and immune response were evaluated. 90% of unvaccinated birds died 
among 7 and 11 days after challenged, while, no mortality was observed in the treatment 
and control group. In regard to immunomodulatory effect, serological assays (ELISA) showed 
higher titles of antibodies against SG in Layer hens supplemented with blend of EP, sylimarin 
and elderberry compared with control group. Also, treatment group improved the 
expression of genetic markers of IL-1, IL6, TNF-α and IFN-γ compared with control group. In 
conclusion, the dietary supplementation with the blend of EP, elderberry and  silymarin 
enhance humoral and cellular immune response. 
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Abstract 

Salmonella enterica remains a leading cause of foodborne illness in humans, with poultry 
products representing a significant source of transmission. Current vaccination protocols in 
the U.S. poultry industry rely heavily on monovalent live-attenuated Salmonella vaccines 
(LASVs), which primarily target S. Typhimurium (serogroup B: O4) and often provide limited 
cross-protection against other medically relevant serogroups such as S. Enteritidis 
(serogroup D: O9). Furthermore, concerns around vaccine strain persistence and 
environmental shedding limit their applicability in broiler operations. 

To address these challenges, we are evaluating the safety, immunogenicity, and efficacy of 
novel live-attenuated non-transmissible (LANT) Salmonella vaccines using strains engineered 
for high containment and immunologic potency. The current study investigates LANT vaccine 
candidates designed to protect against invasive serogroups B and D, with a focus on 
reducing intestinal colonization, shedding, and transmission in chickens. In addition to 
characterizing vaccine- induced humoral responses, we are assessing the performance of 
these strains in challenge models using field-relevant Salmonella isolates. 

These next-generation LANT vaccines aim to enhance on-farm safety by minimizing 
transmission risk while offering broader-spectrum protection than existing tools. The 
outcomes of this research could contribute to improved food safety, reduced Salmonellosis 
risk in humans, and sustainable implementation of pre-harvest interventions in poultry 
production systems. Our work aligns directly with national priorities to develop innovative 
control strategies for foodborne pathogens of public health concern. 
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Abstract 

Using washing and disinfection without thorough drying of live haul cages can result in 
greater Salmonella on carcasses.  The broiler industry does not have a practical way to 
disinfect and dry the floors of transport coops (Live Haul Cages) between flocks that are 
caught at the farm and transported to the processing plant.  The objective of this study was 
to determine if the hypochlorous acid based product, Paerolyteä, was effective in reducing 
the level of Salmonella enteritidis (S.E.) on the floor of contaminated live haul cages.   The 
method for contamination and testing was based on procedures published by Berrang, et al. 
2011.  The sampling involved placing a sterile sponge onto the cage floor with a sterile 2 kg 
weight for one minute to simulate a broiler breast resting on the cage floor.  Samples were 
taken Pre and post contamination, then 15 minutes 1, 2, 4, 6 and 24 hours post 
hypochlorous acid treatment with an electrostatic sprayer or a foamer.  All surfaces were 
S.E. positive pre-foam or spray.  The untreated challenge control remained 100% S.E. 
positive until 24 hours post treatment (60%).  The electrostatic treated remained 100% S.E. 
positive until 6 hours post treatment (90%) and then was at 30% of the swabs positive 24 
hours after treatment.  The foam application resulted in a significant reduction in S.E. 
prevalence within 15 minutes (40%). Also, enumeration of swabs by most probable number 
(MPN) will be presented. 
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Abstract 

Objective: 

To evaluate the effectiveness of competitive exclusion in reducing Salmonella spp. positivity 
in broiler chickens, demonstrating the importance of early intestinal colonization. 

Materials and Methods: 

The study was conducted over five consecutive production cycles in 15 commercial broiler 
complexes. A total of 160 flocks received competitive exclusion treatment at the hatchery on 
the first day of life via spray application, totaling 5,600,000 treated birds. The control group 
consisted of 131 flocks, totaling 4,585,000 untreated birds. All chicks originated from the 
same hatchery, ensuring sanitary standardization, and the complexes remained fixed within 
their respective groups throughout the entire experimental period. Salmonella spp. 
positivity was evaluated by drag swab sampling at 21 days of age, in accordance with 
Normative Instruction SDA/MAPA No. 20/2016, with analyses performed in a reference 
laboratory. 

Results: 

Flocks subjected to competitive exclusion showed a 22.8% reduction in Salmonella spp. 
positivity compared to the control group throughout the experimental period. 

Conclusion: 

Early establishment of the intestinal microbiota through competitive exclusion proved 
effective in limiting the adhesion, multiplication, and persistence of Salmonella spp. in the 
intestinal tract of birds. A significant impact was observed in reducing intestinal and 
environmental colonization by the pathogen. These findings reinforce the relevance of early 
intervention as an effective sanitary strategy, with direct implications for public health. 
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Abstract 

Salmonella enterica serovars Typhimurium and Enteritidis are major causes of foodborne 
disease and egg-associated salmonellosis in humans. In poultry, these pathogens are 
maintained through both horizontal and vertical transmission. However, serovar-specific 
bacterial genes mediating adhesion and invasion of the chicken intestinal epithelium remain 
poorly understood. To address this knowledge gap, this study aims to explore serovar-
specific genetic determinants of Salmonella during host-pathogen interactions by integrating 
comparative genomics with physiologically relevant primary chicken organoid models. 
Chicken cecal organoids were established from chicken epithelial tissues and maintained as 
three-dimensional cultures that preserve key features of the intestinal epithelium. These 
organoids will be adapted into apical-out configurations in future studies to enable direct 
exposure of epithelial surfaces to bacteria. In parallel, random transposon mutant libraries 
of S. Typhimurium (ST651E) and S. Enteritidis (SEE1) were generated using pBAM1-based 
transposon vector delivered from the donor strain E. coli S17-1 λpir. Whole genome 
sequencing and comparative genomic analyses of the two serovars revealed a conserved set 
of genes associated with adhesion and invasion, including csg, bapA, lpf, misL, fim, siiE, and 
sinH, as well as key invasion-related loci such as inv, pagN, phoQ/P, and type III secretion 
system components. Ongoing organoid infection studies following Tn-Seq and RNA seq data 
will reveal which genes are specifically required for cecal epithelial adhesion and invasion. 
Uncovering this bacterial genetic background associated with adhesion and invasion will aid 
in development of targeted strategies to disrupt both horizontal and vertical transmission of 
Salmonella in poultry production. 
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Abstract 

Non-typhoidal Salmonella remains a major concern in poultry production, necessitating 
integrated control strategies, including vaccination. This field study evaluated the 
immunological and bacteriological outcomes of a live and inactivated Salmonella vaccination 
program in a commercial Hy-Line White layers flock (n = 110,000). Birds received three live 
S. Enteritidis vaccines at day 1 by oral gavage, 6 weeks, and 10 weeks of age by drinking 
water followed by a pre-lay inactivated oil-emulsion bacterin containing S. Enteritidis (SE), 
S. Typhimurium (ST), and S. Infantis (SI) at 13 weeks of age. Serological monitoring using 
IDEXX SE b ELISA was performed at placement and at 13, 20, 30, 40, 50, 60, 70, 80, 90 and 
100 weeks of age.  Salmonella bacteriological surveillance was conducted during rearing and 
production at 9,16, 40, 64 and 90 weeks of age. All culture samples were negative for 
Salmonella spp. Antibody titers increased post-vaccination and remained consistently above 
protective thresholds throughout the production cycle. Production performance exceeded 
genetic benchmarks. These findings indicate that a live-prime plus inactivated-boost 
vaccination strategy can help to sustain long-term humoral immunity and maintain 
Salmonella-free layer flocks under commercial conditions without compromising 
productivity. 
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Abstract 

Live ST vaccines are usually applied by coarse spray to long-lived birds either in the hatchery 
or soon upon arrival on the farm. This early vaccination is critical to laying the foundation of 
salmonella immunity in a chick that is both immunologically immature and most susceptible 
to salmonella colonization. Because chicks may take up to 24 hours to arrive on farms after 
hatching, one objective of this study was to see if delaying the live ST spray vaccination 
would impact vaccine takes or colonization. Because the more valuable pullet chick often 
also receives antibiotics in the hatchery, another objective was to see if subcutaneous 
gentamycin would have an impact on vaccine takes. 480 day of age SPF leghorns were 
randomly assigned to 8 different groups. Treatments 1-4 received live ST vaccine A and 
treatments 5-8 received live ST vaccine B. Half of all birds were vaccinated via cabinet 
sprayer on day of hatch while the other half were cabinet vaccinated a day later. The odd 
numbered treatments also received a full dose of gentamycin at hatch. On day 4, 15 
liver/spleen and ceca samples from each group (5 per isolator) were collected and incubated 
overnight in tetrathionate broth. Each sample was tested for the presence of vaccine using 
real-time PCR analysis. Only one of 240 samples tested negative indicating there was 
excellent vaccine coverage and uptake by both products. Gentamycin did not impact takes 
but mean CTs of one of the vaccines was significantly lower (stronger) than the other. 
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Abstract 

Background: Current serovar-specific non-typhoidal Salmonella vaccines inadvertently 
promote the emergence of non-targeted Salmonella serovars. Novel broadly protective 
vaccines are therefore essential for controlling Salmonella colonization in poultry.  InvG, a 
highly conserved structural component of SalmonellaType III secretion system represents a 
promising vaccine candidate with the potential to confer cross-serovar protection. The 
transcriptomic analysis presented here characterizes tissue-specific immune responses 
elicited by InvG peptide vaccination. Methods: Chickens were intramuscularly vaccinated 
with 50 μg of InvG with Quil-A adjuvant at 2, 4, and 6 weeks of age.  Liver, spleen, ovary, and 
cecal tissues were collected one week after the last vaccination. Differential gene expression 
analysis was performed using CLC Genomics Workbench with the following filtering criteria: 
FDR ≤ 0.05, fold change ≥ 2.0, and p-value ≤ 0.01. Results: A total of 89 immune-related 
genes were differentially expressed across tissues. The ovary exhibited the most pronounced 
immunological activation, characterized by significant upregulation of antimicrobial peptides 
(AvBD10, CATH3, GNLY), pattern recognition receptors (LGALS3, PGLYRP2), and 
inflammatory mediators (MASP1, SPP1). The spleen displayed 40 immune-related 
differentially expressed genes, including upregulated TLR5, LY96, and CCR6, consistent with 
bacterial pathogen detection and immune cell recruitment. The cecum exhibited enhanced 
mucosal immunity, characterized by increased expression of CD36, CCL18, and MMP1. In 
contrast, the liver demonstrated a comparatively limited immune response. Conclusions: 
Transcriptomic profiling revealed coordinated tissue-specific activation of innate and 
adaptive immune pathways following InvG vaccination. These observations support 
immunogenicity of InvG and its potential as a broadly protective vaccine antigen for 
Salmonella control in poultry. 
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Abstract 

Infectious Bronchitis (IB) is a highly contagious disease causing major economic losses in 
poultry. Vaccination at the hatchery is a key control strategy, but its effectiveness depends 
on correct administration and vaccine uptake, commonly assessed by molecular “vaccine 
take” testing. This study evaluated whether sampling site affects IBV vaccine take detection 
at six days post‑vaccination. 
Samples were collected from five commercial broiler flocks belonging to one company in 
southern Brazil. Day‑old chicks were vaccinated at the hatchery by coarse spray with an IBV 

vaccine (104.1EID50/dose). At six days of age, five tracheal swabs and five oropharyngeal 
swabs were collected per flock (25 tracheal and 25 oropharyngeal; n=50). Samples were 
tested by quantitative RT‑qPCR using IBV‑specific primers targeting the S1 glycoprotein 
gene. Positivity frequencies between sampling sites were compared using a chi‑square test, 
considering P < 0.05 statistically significant. Mean cycle threshold (Ct) values were 
summarized by sample type. Overall, 33/50 samples (66%) were IBV‑positive. Oropharyngeal 
swabs showed a higher positivity rate than tracheal swabs (22/25, 88% vs. 11/25, 44%; P < 
0.001). Mean Ct values were lower for oropharyngeal than tracheal samples (26.5 vs. 28.6), 
indicating higher detected viral RNA loads in the oropharynx at this time point. These results 
suggest that at six days post vaccination, there are differences between oropharyngeal swab 
and tracheal samples for vaccine take evaluation, with oropharyngeal swabs proving to be a 
superior sample type for this purpose. 
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Abstract 

This study aimed to evaluate the efficiency monovalent serotype-4 vaccine “V1” for F1 or 
tetravalent vaccine “V2” for F2 (serotype-4/8a/8b/11) in two commercial breeders (F1/2) 
with a 2-dose regime (10-/20week) and evaluate the level of maternal immunity in its 
progeny at 30-week of age using ELISA and SNT. Sera were collected on 10, 15, 20, 25, 30, 
35, and 40 weeks of age and from progeny of 30-week breeders at 4 days of age. Serum 
examined by commercial ELISA and SNT for serotypes 4/8a/8b/11. The ELISA results of F1 
showed significantly lower titer comparing to F2 at 15- and 25- week of age for F1 and F2 
respectively, the SNT for Serotype-4 showed average 9log2 (cut off 4log2) for both v1 and V2 
without significant difference, but for serotype-8/11, F1(V1) showed significantly lower titer 
for F1 with average SNT titer of 4/5log2 and 9/10log2 for F1 and F2, respectively. Progeny at 
4 days post-hatch from 30-week-old breeders had significantly lower ELISA titers for F1 than 
for F2. The SNT for Serotype-8a/8b/11, F1 showed a significantly lower titer than F2 
progeny, while no significant difference was observed for Serotype-4. From the results, the 
Monovalent serotype-4 vaccine showed a significantly lower ELISA titer than the multivalent 
vaccine, and, based on the SNT for serotype-8a/8b/11, the serotype-4 vaccine almost failed 
to induce specific cross immunity. Based on that, the usage of the monovalent serotype-4 
vaccine may not be sufficient to induce a potent immune response for serotype-8a/8b and -
11. 
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Abstract 

Newcastle Disease (NDV) generate significant economic impact in poultry industry 
worldwide, especially in countries where the disease is considered enzootic, such as 
Ecuador. The Ecuadorian poultry industry has progressively evolved its vaccination programs 
for NDV control, centralizing vaccination at the hatchery level through the use of vector 
vaccines (rHVT) administered subcutaneously or in ovo, in combination with live 
apathogenic NDV vaccines applied on the first day of life by spray, with or without field 
revaccination using lentogenic vaccines. 

This study evaluated the vaccine take percentage of a live apathogenic NDV vaccine, strain 
PHY.LMV.42 (Cevac Vitapest L), applied by spray on day-old chicks at the hatchery, 
monitoring its recirculation at different ages up to 34 days of age. For this purpose, a specific 
RT-qPCR methodology was developed in collaboration with Labigen-Ecuador to detect 
replication of the NDV vaccine strain PHY.LMV.42 in choanal swabs, tracheal samples, and 
cecal tonsils. 

The sampling methodology was divided into two stages. During the first 10 days of age, 
individual choanal swabs were collected daily from 10 birds. The second stage consisted of 
collecting tracheas and cecal tonsils from birds at 14, 19, 28, and 34 days of age. Choanal 
swab samples were processed individually, while tracheal and cecal tonsil samples were 
processed in pools. 

The results indicated an adequate vaccine take rate (80%) by day 10, along with the 
absence of digestive dissemination and complete elimination of the vaccine virus from 
the trachea by 19 days of age. 

 



221 

P103 

Field Evaluation of an Avian Influenza Vaccination Program Including 
rHVT-H7 in Commercial Layers in Mexico 

Ricardo Franco, Jaime Becerra, Francisco Rojo, Arturo Orea, Luis Angulo, Victor Ramirez, Lilia 
Castellanos, Luiz Sesti 

Ceva Animal Health, Mexico City, Mexico 

Abstract 

Objective 

To compare the effects of two vaccination strategies against avian influenza H7N3 on health 
and productivity in a commercial layer flock. 

Methods 

A commercial layer flock was divided into two groups, both managed under the same 
conditions. One group received the rHVT‑H7 vaccine (Vectormune® H7) along with four 
applications of inactivated H7N3 vaccines from local labs. The control group received only 
the four applications of inactivated H7N3 vaccines. We evaluated cumulative mortality, eggs 
per hen housed (EPHC), and egg quality indicators (cracked eggs and dirty eggs) up to 45 
weeks of age. We used the independent Mann–Whitney U test for group comparisons. 

Results 

The rHVT‑H7 group had significantly lower (p < 1×10⁻⁶) cumulative mortality, particularly 
with a noted decrease during weeks 19–21 compared to the inactivated-only group. This 
group also performed better in terms of productivity, showing a higher EPHC (0.5097 vs 
0.4813; p < 0.005). Furthermore, there was a significant reduction in cracked eggs (5.72 vs 
10.08) and dirty eggs (12.47 vs 15.12) in the rHVT‑H7 group compared to the control group 
(both p < 0.005). 

Conclusions 

In real-world conditions, vaccination with rHVT‑H7 combined with inactivated vaccines 
resulted in significantly  lower mortality, higher egg production, and better egg shell quality 
compared to using inactivated vaccines alone. 
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Abstract 

Infectious Bronchitis Virus (IBV) is a major respiratory pathogen in poultry, causing economic 
losses through impaired performance and carcass condemnations. Hatchery vaccination is 
essential for early immune priming. However, vaccine efficacy depends on proper 
administration and uptake by chicks. This study evaluated if photo stimulation at the 
hatchery could enhance vaccine intake and improve flock health. The approach aimed to 
optimize immune response and reduce condemnation rates associated with airsacculitis and 
septicemia.  A total of 330,000 broilers were monitored across 10 commercial farms 
(approximately 33,000 birds per farm). All flocks received coarse-spray IBV vaccination at the 
hatchery. The test group received photostimulation immediately after vaccination in the 
chick dispatch room (180 lux for 8 minutes), while control flocks followed the same process 
without photo stimulation. The intervention aimed to increase chick activity and preening, 
improving contact with vaccine droplets on feathers and upper respiratory mucosa and 
thereby favoring early vaccine take. No experimental challenge was applied; both groups 
were reared under high natural IBV exposure. Mortality was recorded at 7, 14, 21, 28, and 
35 days, and condemnation rates associated with airsacculitis and septicemia were assessed 
at slaughter. Standard zootechnical indicators were compiled for group comparison. 
Photostimulated flocks consistently outperformed controls: feed conversion ratio improved 
by 0.029 points, condemnations decreased by 0.19%, and overall mortality decreased by 
1.69%. These findings support photostimulation as a practical hatchery-level intervention 
that may enhance vaccine uptake and improve respiratory health and performance 
throughout the production cycle in high-challenge settings. 
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Abstract 

Inclusion Body Hepatitis (IBH) and Hepatitis-Hydropericardium Syndrome (HHS) are viral 
diseases caused by the Fowl Adenovirus (FAdV) serological group 1, primarily affecting 
broiler chickens and broiler breeders. Affected birds can have mortality rates ranging from 
5% to 80%. Recently, Argentina has experienced multiple outbreaks of IBH linked to 
serotypes 4, 8b, and 11. This evaluation looks at the effectiveness of two inactivated oil 
emulsion vaccines: a monovalent vaccine with FAdV serotype 8b, and a multivalent vaccine 
containing serotypes 4, 8b, and 11. In total, 51 broiler breeder flocks were part of the study. 
In the experimental group vacc 1, 27 flocks received two doses of the multivalent vaccine, 
while 24 flocks in vacc 2 received one dose each of the monovalent and multivalent 
vaccines. A control group (vacc 3) consisted of 22 broiler breeder flocks that were not 

vaccinated. Five different companies participated in the study. Vaccine-induced 
seroconversion in the breeders was measured by a commercial Elisa test (BioChek) to 
detect antibodies against FAdV serological group 1, along with a specific virus neutralization 
test for serotypes 4, 8b, and 11. We also analyzed serum samples from day-old broilers, the 
progeny of the vaccinated breeders. The results showed an increase in antibody levels in the 
breeders 14 days after their first and second vaccinations. We confirmed vertical 
transmission of maternal antibodies in the offspring of vaccinated breeders. In conclusion, 
implementing a vaccination program for breeders against IBH (serotypes 4, 8b, and 11) 
effectively induced a strong seroconversion response, helping to reduce losses from FAdV 
infections. 
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Abstract 

The adoption of recombinant vaccines has become a critical component of global poultry 
health management, and Colombia is progressing in this direction given its operational and 
logistical context. In field conditions, infectious bursal disease (IBD) virus and Newcastle 
disease (ND) virus remain high-priority pathogens; their control facilitates the management 
of other conditions such as infectious bronchitis, which affects the respiratory system. A 
retrospective statistical assessment was conducted in a commercial poultry operation in 
Colombia, comparing performance indicators before and after the implementation of the 
recombinant Innovax® ND IBD vaccine. The analysis included four flocks comprising 305,562 
commercial layers H&N BROWN and LOHMANN BROWN. Zootechnical indicators of interest: 
mortality and body weight uniformity during the rearing phase. A repeated-measures 
ANOVA was applied over the first 16 weeks (64 observations), and survival during the 
production phase was evaluated over a mean lifespan of 83 weeks (258 observations). 
Findings demonstrated statistically significant improvements associated with Innovax® ND-
IBD implementation: reduced cumulative mortality across the 16-week rearing period and 
improved uniformity during the first five weeks, indicative of enhanced flock health status. 
In a generalized multivariate model, the vaccine was associated with a 0.18% absolute 
increase in survival and a 5.46% improvement in uniformity during rearing. During 
production, after adjustment for age and diet type as confounders, vaccinated birds 
exhibited a 7.2% higher survival rate.These results are consistent with a stable, well-
controlled health status and suggest that inclusion of the Innovax® ND-IBD recombinant 
vaccine may enhance productive performance, as reflected by reduced end-of-cycle 
mortality. 
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Abstract 

Recombinant vaccines are increasingly vital in global poultry production, and Colombia is 
adopting this trend given its management and logistical context. Infectious bursal disease 
(IBD) remains a critical challenge, particularly in broiler breeders, as its control supports 
management of other pathogens such as infectious bronchitis. In 2024–2025, three flocks 
(30,000 females each; n = 90,000) were monitored on a Colombian farm: T1 vaccinated with 
rHVT-IBD and T2 with rHVT-ND-IBD plus 51A+ST12. Histopathology and molecular testing 
were conducted at 7, 14, 21, 28, and 35 days. When lesions exceeded expected ranges for 
live vaccines, bursal imprint samples were analyzed by molecular methods. In 2025, 
maternal anti-IBD antibodies were quantified to optimize Univax® Plus timing. Using the 
Giambrone bursal index (1987) (1.5 = normal; 0.5–1.5 = depletion; <0.5 = severe depletion), 
rHVT-ND-IBD plus 51A+ST12 demonstrated superior immune status: overall mean T2 = 1.46 
vs T1 = 0.77. Weekly comparisons favored T2 except week 5 (e.g., week 3: T2 = 2.35 vs T1 = 
0.93). Differences were statistically significant in most weeks. Histopathology and molecular 
findings confirmed these results, detecting IBDV Delaware E variant primarily in T1, with 
greater lesion severity from weeks 3–5. Severe lesions persisted to week 4 in the first T1 
flock and peaked at week 5 in the second. These findings indicate that rHVT-ND-IBD plus 
51A+ST12Plus improves immune competence and reduces lesion severity under field 
conditions, enhancing flock health and supporting effective IBD control. 
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Abstract 

In the poultry industry, viral vaccine vectors have been shown to be effective in inducing a 
robust immune response against the diverse viral diseases, including non-pathogenic 
herpesviruses such as herpesvirus of turkeys (HVT) and Gallid herpesvirus-3 (GaHV3) SB-1 
strain, which have been commonly used as recombinant viral vectors to protect against 
several avian diseases. However, these recombinant vaccines have a limited effect on the 
prevention of virus shedding and an inability to induce a local immune response. Therefore, 
it is highly desirable to develop an innovative, safe vaccine that induces a strong local 
mucosal immune response to give full protection. ILTV, a respiratory virus of chickens, which 
actively replicates in the respiratory and conjunctival epithelial mucosa, could be useful as a 
viral vector vaccine to carry immunogens of other pathogenic viruses. The respiratory 
tropism of the ILTV has an advantage over other current vaccines to develop as a 
recombinant viral vector that expresses protective immunogens of other commercially 
important viruses. In addition, ILTV-based vaccines are suitable for mass application by 
aerosol or drinking water. Thus, in the present study, we have developed a simple and 
efficient clustered regularly interspaced palindromic repeats (CRISPR)/Cas9-based 
recombinant ILTV expressing viral protein-(VP2) of infectious bursal disease virus (IBDV). 
IBDV-VP2 was inserted at the intergenic regions between unique long-47 (UL47) and unique 
short-4 (US4), and between US4 and US5 of the ILTV genome. In the future, recombinant 
ILTV expressing IBDV-VP2 will be evaluated as a vaccine vector for protection against ILTV 
and IBDV. 
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Abstract 

Currently, continuous use of the practice antibiotics to Marek’s vaccine can be seen in 
different countries in Latin America. Therefore, the objective here was to revisit the issue 
and confirm the impact of the practice on modern rHVT vector vaccines. The vaccines used 
were rHVT-ND (Vectormune ND®), rHVT-H5 (Vectormune AIV®) and rHVT-H7 (Vectormune 
H7®) which protects vaccinated birds against Newcastle Disease and Avian Influenza H5 and 
H7, respectively. Antibiotics used were Gentamycin and Cephalosporin added at different 
concentrations and volumes into the prepared vaccine solutions of all three vector vaccines. 

Measurements were made at 0, 30 and 60 min after antibiotics addition for measuring 
Plaque Forming Units-PFUs titer of the rHVT antigen and the effect of the antibiotic on the 
vaccine solution’s pH at the same timeframe. Results of groups with antibiotic added were 
compared to the results of a control with no antibiotic added. 

The results indicate some significant effect on loss of rHVT PFUs (8 -71% and 16-81% at 30 
and 60 min after antibiotic addition) across both antibiotics used. It was observed a slight 
effect on pH of the solution over time for both antibiotics. Gentamycin effect was more 
severe and although Cephalosporin is considered a safe product, its use should be very 
carefully considered since it does have potential to affect the viability of the antigen in 
Marek’s vaccine. 

In conclusion, no antibiotic should be added to Marek’s vaccine, particularly when the 
Marek’s antigen is a vector of a gene expressing key antigens of other important poultry 
diseases. 
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Abstract 

In France, infectious bursal disease (IBD) vaccination in broilers has traditionally relied on 
live attenuated vaccines, which can be affected by maternally derived antibodies, variable 
antibody responses, and potential vaccine-induced immunosuppression. To address these 
limitations, hatchery in ovo vaccination is increasingly adopted. This study evaluated 
serological response and field viral pressure in broilers vaccinated in ovo with a rHVT-ND-IBD 
vaccine (Innovax®-ND-IBD) across a large-scale French production from November 2024 to 
June 2025, covering 23.5 million broilers, 9 million in ovo vaccinated. From 403 vaccinated 
flocks, 60 were sampled at 33-47 days of age. Two breeds (Ross 308 and a hybrid) were 
included. For each flock, 20 sera were analyzed for VP2, NDV-F protein and ND 
nucleoprotein antibodies, and four bursas collected for IBDV PCR and VP2/VP2 sequencing. 
Statistical analysis assessed effects of hatchery, breed, age, and viral challenge. Mean VP2 
titer was 7,358 ± 3,935 with 83% ± 17% positivity; NDV-F protein titer averaged 3,799 ± 
2,203 with 65% ± 19% positivity; NDV nucleoprotein titer 115 ± 125 with 2,25% ± 4.3% 
positivity. Flocks with field IBD virus showed higher VP2 titers (10,187 ± 3,622) than field 
virus-free flocks (6,014 ± 3,622; p=0.001) but not VP2 titers. No significant hatchery nor 
breed effects were observed. In ovo vaccination with a rHVT-ND-IBD vaccine provided 
consistent serological responses, ELISA monitoring effectively reflected vaccine response 
and virus challenge. No clinical or subclinical signs were observed in flocks with wild IBD 
virus. Further analysis will examine zootechnical performance by vaccination type and viral 
challenge. 
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Abstract 

Use of trivalent HVT vector vaccines in long lived birds allows for an efficient immunity head 
start to several diseases including Marek (MD), Gumboro (IBD) and Infectious 
laryngotracheitis (ILT). This field report aims to assess the efficacy of a trivalent MD+IBD+ILT 
vaccine (Vaxxitek HVT+IBD+ILT) in a commercial setting measured as disease occurrence, 
serological response, Bursal Index and production parameters. A total of 420.000 layers 
were divided equally into Group 1 (HVT+IBD+ND at hatch +recombinant Pox+ILT week 5 + 
live ILT at week 10 and Group 2 (HVT+IBD+ILT followed by live ILT week 10). No clinical IBD 
or ILT outbreaks were observed. Before live ILT vaccination only group 2 showed 
seroconversion against ILT (80%), the Bursal index at 35 days was higher in the Vaxxitek 
group (6,09 vs 5,63). After rearing, Group 2 showed better weight and uniformity vs Group 1 
(1770 vs 1691 gr and 83% vs 78%, respectively). At week 18 group 2 mortality was notably 
lower (0,97%) than the standard (2.12%). Total egg production at week 38 was 119 vs 124 
for groups 1 and 2, respectively. Overall, these results suggest the suitability of including a 
vector HVT+IBD+ILT for commercial layers vaccination under field conditions in Colombia. 
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Abstract 

Avian adenovirus (FAdV) is a relevant pathogen in commercial poultry production and is 
associated with economic losses due to increased mortality and the development of 
hepatitis and hydropericardium in broiler flocks. The objective of this work was to analyze 
the results obtained through a routine diagnostic service for molecular detection and 
genetic characterization of FAdV in Ecuador during 2025. 

A total of 96 clinical samples submitted for diagnostic purposes from broiler flocks 
presenting increased mortality and hepatic lesions were analyzed using molecular 
techniques. Of these samples, 47 (49.0%) tested positive for FAdV, while 49 (51.0%) were 
negative. Genetic characterization by Sanger sequencing identified 27 isolates as serotype 
FAdV-8b and 10 isolates as serotype FAdV-11. The remaining 10 positive samples could not 
be genetically characterized due to insufficient viral load for Sanger sequencing. Previous 
studies in Ecuador have reported the circulation of other FAdV serotypes, including FAdV-4 
and FAdV-6. In contrast, the results analyzed in this dataset show a marked predominance of 
serotype FAdV-8b among genetically characterized cases. The samples were processed at 
LABIGEN, the only laboratory in Ecuador that routinely performs FAdV detection combined 
with genetic characterization, allowing the generation of a consolidated national dataset 
derived from diagnostic activity. Although this analysis does not represent a prevalence 
study, the observed diagnostic trends are epidemiologically relevant. Informal poultry trade 
and porous commercial borders with neighboring countries may facilitate regional 
dissemination of FAdV, highlighting the importance of continuous surveillance and regional 
epidemiological awareness. 
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Abstract 

Viral arthritis is a significant clinical condition caused by Avian Reovirus (ARV). Birds affected 
show signs of lameness, swollen hock joints, and reluctance to move. In severe cases, the 
gastrocnemius and/or digital flexor tendons may rupture. Condemnations due to arthritis 
have been increasing in the Brazilian poultry industry in recent years. To understand the 
genetic diversity of ARV linked to arthritis cases, several molecularly detected ARVs were 
evaluated based on a partial sequence (1088 bp fragment) of the σC gene. Samples of 
tendons and synovial from clinically affected broilers were taken at 8 broiler farms in 6 
different regions and tested by RT-PCR. The ARVs detected in this study (2025), were 
compared phylogenetically with those detected in previous years in Brazil and with 
reference viruses from each molecular cluster. We successfully amplified and sequenced 34 
samples. Genetic analysis categorized the viruses into Clusters I, II, IV, and VII, with 1, 13, 16, 
and 4 viruses in each cluster, respectively. All viruses differed from the Cluster I strain used 
in commercial vaccines. Clusters II, IV, and VII had high detection rates and widespread 
geographical presence. Notably, genetic variation was evident among viruses within the 
same molecular cluster. Cluster II viruses had from 79.7% to 100% amino acid similarity, 
Cluster IV viruses had from 90.3% to 100%, and Cluster VII viruses had from 65.7% to 93.9% 
similarity. This study provides key insights into the genetic diversity of ARVs in Brazil, 
emphasizing the need for developing effective control and vaccination strategies. 
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Abstract 

Recently, Runting-Stunting Syndrome (RSS) has increased among broilers in South Korea, 
underscoring the need for systematic surveillance of Chicken Astrovirus (CAstV). In this 
study, we conducted nationwide surveillance and molecular characterization of CAstV in 
chicken farms over multiple years. Diagnostic submissions from chickens showing clinical 
signs consistent with enteric disease, including growth retardation and diarrhea, were 
examined. Necropsy and RT-PCR were performed according to standard diagnostic 
protocols. For CAstV-positive tissues, virus isolation was attempted using the Leghorn Male 
Hepatoma (LMH) cell line, and representative isolates were subjected to whole-genome 
sequencing. Phylogenetic relationships were inferred using a maximum-likelihood approach. 
CAstV was frequently detected across diverse chicken production types, indicating 
widespread circulation in the field. Detection was also observed across age groups, 
suggesting ongoing exposure during the production period. Genomic and phylogenetic 
analyses demonstrated substantial genetic diversity, with isolates belonging to major CAstV 
groups. Notably, isolates within Group A formed a distinct genetic cluster that appeared 
divergent from previously reported genotypes, whereas most Group B isolates grouped 
within established lineages. These findings highlight the high prevalence and genetic 
heterogeneity of CAstV in South Korea and suggest continued viral evolution in poultry 
populations. Further studies are needed to assess the pathogenicity of isolates from each 
genotype and to evaluate potential genotype-specific differences in virulence and clinical 
impact. 
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Beyond milligrams: formulation, potency and bioavailability shape 
ivermectin deworming outcomes 

Brian Payne1, Nate Winkelman2, Pat Smith3, Darrell Stoner4, Adam Mueller2 

1Veterinary Pharmaceutical Solutions, Kingston, USA. 2SSUI, Rice, USA. 3Veterinary 
Pharmaceutical Solutions, St Peter, USA. 4Veterinary Pharmaceutical Solutions, Garfield, USA 

Abstract 

Previously, as part of rotational anthelmintic protocols, veterinarians prescribed ivermectin 
to treat intestinal worms via compounding injectable ivermectin to make a product to be 
administered in the drinking water. While convenient, this in-field compounding (with 
propylene glycol and/or water) creates an unstable active ingredient with potency loss over 
time. The practical result is highly variable exposure (0-55% drug activity in two HPLC 
potency studies) for the birds leading to clinical and diagnostic outcome inconsistencies. 

Iversol™ was developed to solve these limitations with a purpose-built formulation 
engineered for water medication and legally compounded under FDA and CFR21 regulations. 
The new formulation improves ivermectin’s stability (90-100% through 24 hours via HPLC 
assay) in the drinking-water environment, reducing the risk of degradation and phasic 
separation that can occur when an injectable product is diluted on farm. By keeping the 
active ingredient uniformly available in the birds’ drinking water throughout the dosing 
period, this formulation improves the likelihood that birds consume an effective amount of 
ivermectin. 

In an additional experiment, bioavailability of this specific ivermectin formulation can be 
enhanced. In a controlled cross-over designed plasma bioavailability trial (n=8 birds, 2 
replicates with a 3 week washout period), the new formulation demonstrated improved 
bioavailability (1.5-3.7x) indicating more reliable systemic delivery from the same milligrams 
of drug. These data support a shift in thinking about water-delivered ivermectin. Milligrams 
of drug alone are not the only determinant of success; how the drug is formulated to remain 
stable, potent, and available to the birds is critical. 
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Enhancing Poultry Welfare and Productivity through Azolla 
Supplementation in Kadaknath Chickens under Hilly Conditions of 
Jammu and Kashmir, India 

Mandeep Singh Azad, Kawardeep Kour 

Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu,India, Jammu, 
India 

Abstract 

Present study evaluated the effects of incorporating Azolla pinnata, a protein-rich aquatic 
fern, into the diet of Kadaknath chickens to enhance growth performance, feed efficiency, 
and welfare indicators under semi-intensive conditions in the hilly areas of Jammu and 
Kashmir. A total of 200 Kadaknath chicks (1 month old) were randomly divided into four 
groups (T₁) received a basal maize-based diet, while T₂, T₃, and T₄ were supplemented with 
5%, 7.5%, and 10% Azolla meal, respectively, for 120 days. The major production and 
welfare changes observed were : 

 Growth performance: Birds supplemented with 7.5–10% Azolla (T₃, T₄) showed 
significantly (p<0.05) higher body weight gain (24.3% increase over control) and 
better feed conversion ratios (FCR: T₁ 3.98 → T₄ 3.11). The average number of egg 
production was 53.3 which is 6.2 more eggs than farmer practice. 

 Welfare and health indicators: Feather score (scale 1–5) improved from 3.2 (T₁) to 
4.5 (T₄), while BCS improved by 16%. Footpad dermatitis incidence declined from 
12% in control to 2% in T₄. 

 Behavioural welfare: Frequency of natural behaviours such as foraging (+28%) while 
aggressive pecking incidents declined by 14%. 

 Mortality reduced from 4% in control to 0% in T₄. 
 No adverse effects on palatability or digestive health were observed. 

  

Supplementation of Azolla pinnata meal (7.5–10%) in the diet of Kadaknath chickens 
enhances growth performance, feed efficiency, and poultry welfare while reducing 
production costs. Promoting locally available Azolla as an eco-friendly feed resource can 
strengthen the welfare-based, low-input village poultry production systems in the Himalayan 
region. 
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Evaluation of prototype feed additive for control of histomoniasis in 
broiler breeders 

Chongxiao Chen1, Catherine Fudge1, Maci Oelschlager2, Manuel Costa2, Fernanda Castro2 

1Department of Poultry Science, University of Georgia, Athens, USA. 2Cargill Animal Nutrition 
& Health, Wayzata, USA 

Abstract 

Histomoniasis, caused by Histomonas meleagridis, is an emerging disease in chickens with 
no available treatments. This study evaluated the efficacy of 2 proprietary postbiotics and 
phytogenic blends as prophylactic feed additives against histomoniasis in broiler breeder 
pullets. A total of 560 Ross 708 breeder pullets were assigned to seven treatments and 
reared under a skip-a-day feeding program. Birds received either basal diets or diets 
supplemented with postbiotic-phytogenic blend T1 or T2 from D0 to D28 and were 
intracloacally challenged at D7 with either high- or low-pathogenic isolates of H. meleagridis. 
Growth performance, cecal and liver lesion scores, infection rates, and mortality were 
recorded through D21 post-infection. Pullets challenged with a high-pathogenic isolate and 
supplemented with phytogenic prototype T2 exhibited greater body weight and body weight 
gain than positive controls prior to infection (D0–7; P < 0.0001) and during the early post-
infection period (D7–14; P < 0.0001). T2-fed groups also showed reduced liver lesion severity 
under a high-pathogenicity challenge (P = 0.0399), whereas no differences were observed in 
cecal lesions (P = 0.3164), infection rates (P = 0.5213), or overall mortality (P = 0.4000). 
Mortality in high-pathogenic control groups reached 7.5%, and was numerically lower in T2 
groups. Birds receiving phytogenic prototype T1 did not differ from controls, though 
numerical improvements in body weight and body weight gain were observed. Collectively, 
these findings indicate that phytogenic supplementation, particularly T2, enhances growth 
performance and mitigates histomoniasis lesions. 
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Field Evaluations of a Water-Applied Liver Support Supplement for 
Improving Performance in Commercial Poultry Under Hepatic Stress 

Joey Coor 

Camlin Fine Sciences, Urbandale, USA 

Abstract 

Maintaining liver health is essential for productivity and resilience in commercial poultry, 
with dysfunction often associated with reduced egg or meat production, poor hatchability, 
and increased mortality. Water-applied supplements may provide a practical, rapid-response 
approach to addressing liver related production challenges. Two commercial field 
evaluations were conducted to assess the effects of a water-applied nutritional liver support 
supplement (Vitafor® Levo) on poultry performance under conditions of hepatic stress. The 
first evaluation was conducted in pasture-raised laying hens experiencing a naturally 
occurring outbreak of Spotty Liver Disease. Two flocks were observed for 33 days: one 
managed with antibiotic intervention and the other receiving Vitafor® Levo via drinking 
water (14 oz/gal stock solution) for two weeks. The Vitafor® Levo supplemented flock 
demonstrated lower mortality, higher egg production, and improved feed efficiency 
compared with the antibiotic-managed flock during the challenge period. The second 
evaluation involved two commercial broiler breeder flocks of different genetic strains at 
approximately 56 weeks of age. Vitafor® Levo was administered via drinking water in a 2-
week on, 2-week off, 2-week on program. Egg production and hatchability were compared 
for seven weeks before and after supplementation. In both flocks, supplementation was 
associated with reduced rates of age-related production decline and improved hatchability. 
Hatchability increased to approximately 6% above expected levels in both flocks. Across 
both evaluations, water-applied nutritional liver support was associated with improved flock 
stability and performance during periods of disease and metabolic stress, supporting its 
potential as a non-antibiotic tool for maintaining productivity. 
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Uninvited Guests: A First Look at Ectoparasites and Risk Factors in 
Trinidad and Tobago's Layer Flocks 

shayne Ramsubeik, Roxanne Charles 

University of the West Indies, Port of Spain, Trinidad and Tobago 

Abstract 

Ectoparasites pose a major threat to poultry, causing anemia, stress, and economic losses. 
These challenges are amplified in tropical regions like Trinidad and Tobago, where data on 
prevalence and risk factors are limited. 

A cross-sectional study was conducted on 40 table egg farms across both islands. Physical 
examinations of 306 layer chickens and 102 pooled feather samples were performed, with 
ectoparasites identified using morphological keys. Structured questionnaires captured 
management practices, biosecurity, and control programs. Associations between 
ectoparasite presence and key variables (island, bird type, farm size, housing, other animals, 
control program) were analysed using Chi-Square tests, with odds ratios (OR) and 95% 
confidence intervals (CI) calculated, p-value <0.05. 

Ectoparasites were highly prevalent, with mites detected in 72.6% (74/102) of pooled 
samples. Pterolichus obtusus was the most common species (38.1%). Risk analysis revealed 
ectoparasites were significantly more likely in layers versus pullets (OR 68, p<0.001), in 
Tobago versus Trinidad (OR 8.3, p<0.001), and on farms with other animals present (OR 6.9, 
p<0.001). Although 47.5% (19/40) of farmers reported an ectoparasite control program, 
predominantly using Ivermectin (53%), an off-label drug in poultry, this factor was not 
statistically associated with reduced detection. Housing system and bird proofing showed no 
significant association. 

This first comprehensive survey highlights a high burden of ectoparasitic mites and identifies 
bird maturity, geographic location, and co-habitation with other animals as critical risk 
factors. These findings provide essential evidence to guide targeted surveillance and 
integrated control strategies, improving poultry health, welfare, and sustainable egg 
production in the region. 

 

 

 

 

 

 

 

 

 

 

 



238 

Online Presentations 

 

Antimicrobial/Antibiotic Resistance 
165 

Poultry Disease risks in Ethiopia 

Fikremariam Zewdie 

Ethiopia, Addis Ababa, Ethiopia 

Abstract 

Poultry production contributes significantly to the livelihoods of Ethiopian farmers and to 
the national economy although it is hampered by different factors, including poultry 
diseases. There is scarcity of published evidences on the occurrence and impacts of poultry 
diseases although such evidences are important for policy makers in designing appropriate 
interventions. A total of 595 households were interviewed and 11 FGDs were conducted to 
collect data on the occurrence of diseases and the number of dead chickens in the last 
12 months. Hence, respiratory diseases, sudden death, and eye-face-head diseases were 
mentioned in all of the FGDs as the most frequently occurring disease in the districts. Of 
households interviewed, 86.1% reported poultry disease occurrence in the last 12 months, 
and gastrointestinal, eye-face-head, and neurological diseases were identified to be the top 
three ranked diseases of chickens in the districts. Flocks with access to diagnostic services 
(Adj. OR = 4.16; P = 0.004) and/or access to animal health providers (Adj. 
OR = 10.50; P = 0.001) were more likely to report disease occurrence. In the studied 
population, the diseases resulted in deaths of 2219 chickens valued at 352,219.5 Birr 
(11,740.65 USD) and a mean crude mortality of 31.87%. Female-lead households (mean 
difference = 5.95%; P = 0.018) and multiple age units present on the farm (mean 
difference = 20.92%; P = < 0.000) had higher chicken mortality. Similarly, higher mortality 
was reported in flocks without access to diagnosis (mean difference = 9.97%; P = < 0.000) 
and vaccination (mean difference = 12.34%; P = < 0.000) services. The high occurrence of 
disease and mortalities might be explained by a lack of an organized poultry health service 
delivery system in the country. Therefore, a carefully designed health service delivery 
system addressing needs of poultry producers, supported by relevant policy and 
corresponding strategies, is recommended to address the indicated challenges. Moreover, 
private health providers with well-defined roles need to be engaged to successfully and 
sustainably solve the poultry disease problems. 
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From Research to Real-Life: Antimicrobial Susceptibility Patterns in 
Broilers on a Gut Health Management Program Over Time 

Kayla Price 

Alltech, Guelph, Canada 

Abstract 

Mannan rich fraction (MRF) has been shown to bind and limit the colonization of type 1 
fimbriated pathogens, enhance intestinal bacterial diversity and lower antimicrobial 
resistance gene (ARG) abundance. In vitro studies with MRF report stimulated bacterial 
metabolism and reactive oxygen species formation thus limiting energy available for 
bacterial replication. In vivo studies often assess short term ARG abundance, thus longer-
term field data remains limited. 

This pilot program evaluated antimicrobial susceptibility (AMS) of E. coli isolates from 
Eastern Canadian conventional broiler flocks between 2021 and 2025.  Flocks were grouped 
by the number of consecutive cycles receiving a gut health program (GHP) that included 
MRF only during the starter period or as a step-down program throughout production. 
Swabs were tested against five antibiotics and AMS results were expressed as a percent of 
resistant (R), intermediate (I), or sensitive (S).  Differences in R, I, or S percentages of 
consecutive flocks between GHP type were analyzed.  The changes were categorized based 
on 10% difference increments and scored from 1 to 8 where the highest score was 
best.  Numerically, these results showed a tendency for lower resistance in groups on a step-
down program over multiple flocks.  The R score for these groupings was 3.8, 3.6, and 4.5 for 
the 1 to 5, 6 to 8 and 10 to 24 flock categories, respectively. These pilot findings suggest 
prolonged MRF use may contribute to improved AMS patterns under commercial conditions. 
High data variance highlights the need for additional flock assessments to better 
characterize long-term trends. 
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Beyond Conventional Poultry: Chicken, Duck, or Pheasant – Where 
HPAI doesn’t care 

Kaitlyn St. Charles1, Rosemary Marusak1, Peter Bonney1, Amos Ssematimba2,1, Carol 
Cardona1 

1University of Minnesota, St Paul, USA. 2Gulu University, Gulu, Uganda 

Abstract 

Since its conception in 2004, the University of Minnesota Secure Poultry Supply (SPS) has 
concentrated risk assessment (RA) and permit guidance (PG) efforts on conventional 
commercial broiler, layer and turkey-associated product-specific continuity of business 
(COB) movements during highly pathogenic avian influenza (HPAI) outbreaks. The seemingly 
indiscriminate HPAI virus infections call for expansion of SPS plans to include more poultry 
species and alternative systems for transparent, unified, cooperative, HPAI control efforts. 
Upland game birds and organic egg layers are perceived as high risk because of outdoor 
rearing methods. Commercial ducks, a minor but important species, present new challenges 
for virus surveillance and containment. Referred to as “niche markets,” these commodities 
hold important economic value and possess unique species- and/or production-based 
considerations related to HPAI transmission risks that need to be understood. 

 

SPS COB movements for non-conventional poultry sectors during HPAI events bring stability 
to the US poultry supply. In RAs, shared pathways between conventional and non-
conventional commodities that may lead to contacts and lateral virus spread are identified 
and mitigated. Targeted mitigations detailed in the PG are publicly available for shared use 
and reference across commodities. Transparency in biosecurity and surveillance strategies 
that SPS plans bring helps replace perception of risk with reality of risk, optimizing decision-
making and instilling confidence in poultry commerce. A comparison of SPS data and results 
highlighting similarities and differences between conventional and non-conventional 
commodities (e.g., egg disinfection and personnel management practices) will be shared and 
their implications for HPAI control discussed. 
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Spray or Gel? Evaluation of Hatchery Application Method on aMPV 
Vaccine Takes in Turkey Poults 

Nathan Freeman, Molly Parker 

Select Genetics, Goldsboro, USA 

Abstract 

This study evaluated hatchery application methods for avian metapneumovirus (aMPV) type 
A and B modified live vaccine in day-of-hatch turkey poults. Improper aMPV vaccine 
application has been associated with poor protection against field challenge and the 
development of rolling vaccine reactions. The most commonly recommended application 
method for aMPV modified live vaccines at day of hatch is via spray application. However, 
gel bar application is more commonly used in commercial turkey hatcheries. In this study, 
serum samples were collected at hatch for aMPV ELISA. Poults were vaccinated with aMPV 
type A or B modified live vaccine via spray bar or gel bar application. Choanal cleft swabs 
were collected at days 7, 14, and 21 post-vaccination for aMPV PCR to assess vaccine take, 
and aMPV ELISA testing was repeated at day 21. Poults vaccinated via spray bar application 
showed weak PCR positives at day 7 with inconsistent detection at day 14 and variable peak 
detection at day 21. In contrast, poults vaccinated via gel bar application showed a 
consistent PCR vaccine take response, with peak detection at day 14. Serological results 
were inconsistent and did not reliably correlate with PCR vaccine takes. These findings 
indicate that gel bar application of aMPV type A and B modified live vaccines at day of hatch 
results in more consistent vaccine takes compared to spray bar application. Additionally, PCR 
detection of vaccine takes proved to be a more reliable diagnostic metric for evaluating 
aMPV vaccination success compared to serology in turkey poults. 
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Choanal Cleft Application of Avian Metapneumovirus Vaccine at Poult 
Hatchery Processing 

Ashley Kipka 

Jennie-O, Willmar, USA 

Abstract 

Avian metapneumovirus (aMPV) remains a significant pathogen in commercial turkey 
production, contributing to respiratory disease, secondary infections, and economic losses. 
Vaccination at the hatchery is a critical control measure to ensure early protection and 
reduce the risk of outbreaks. Traditionally, hatchery administration of aMPV vaccines has 
relied on gel or course spray applications. However, these methods can present challenges 
in achieving uniform coverage and consistent uptake among poults. 

Choanal cleft application of vaccines has been suggested as a route of administration to 
consider in turkeys. This approach targets a key anatomical site for respiratory pathogen 
entry, potentially improving vaccine deposition and immune response. By delivering the 
vaccine directly to this area, the method may enhance mucosal immunity and reduce 
variability in vaccine exposure compared to conventional gel or spray techniques. Despite its 
theoretical advantages, limited data exists on its practical application and efficacy in large-
scale hatchery settings. 

This trial compares the choanal cleft application of both a water and a gel base of the aMPV 
Type B vaccine to the standardized gel and spray administration. Vaccine uptake and 
serological response, providing insights into whether choanal cleft application offers 
measurable benefits over existing methods, were evaluated. 

At 3, 7, and 11 days post vaccine application, both choanal cleft groups were 70% or greater 
PCR positive on choanal cleft swab when compared to 0 to 10% of course spray and gel 
groups. Results show that the choanal cleft application had better vaccine uptakes and 
cycling compared to gel and spray bar application. 
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Vaccination strategies against Avian Metapneumovirus in the Upper 
Midwest and lessons learned from the field 

Marissa Studniski, Carrie Cremers, Katherine Schaefbauer 

Jennie O Turkey Store, Willmar, USA 

Abstract 

Initial vaccination programs in the United States evolved from European models where 
poultry companies have had success in mitigating disease against Avian Metapneumovirus 
(AMPv) for many years. Since implementing vaccination against AMPv in turkeys with live 
vaccines in the hatchery during March of 2025, and later field boosting turkey flocks in May 
of 2025, we have learned many lessons to improve vaccine efficacy which will be reviewed in 
detail. Modifications to the vaccination programs were based off field sampling using PCR 
diagnostic results and further DIVA PCR assays. A battery cage trial was designed to evaluate 
different methods of vaccine delivery to day of age poults and further evaluate vaccine takes 
by monitoring viral shedding weekly through 35 days of age. Results from that trial will be 
presented and how they were used to implement modifications to a commercial turkey 
companies vaccination program. In conclusion, challenges and success in vaccination 
programs against AMPv will be discussed. 
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Experiences with AMPV Field Vaccination in Commercial Turkeys 

Cole Crumpacker1, Kabel Robbins1, Elise Gerken2 

1Butterball, LLC, Ozark, AR, USA. 2Butterball, LLC, Carthage, MO, USA 

Abstract 

Live attenuated avian metapneumovirus (AMPV) vaccine became available for use in the 
USA commercial turkey industry in early 2025. After collaboration with colleagues and 
vaccine manufacturers, field boost vaccinations were perceived to be the most important 
piece of the vaccination program that also posed the most potential risk to the birds. The 
field application process and timing of vaccination seemed to be solidified from European 
experiences. Unfortunately, it was quickly realized that this was not the case within our 
system. The recommended method for field application was coarse spray via battery 
powered backpack sprayer. Different sprayers were trialed within our system along with 
different walking and bird movement patterns. With the utilization of RT-PCR from choanal 
cleft swabs and FTA cards placed in the environment, conclusions about field application 
changed. Extensive vaccine take trials were performed to help veterinary staff make data 
driven decisions on the timing of when field applications should take place. Detailed written 
protocols were developed by veterinary staff imposing much emphasis on vaccine handling 
(temperature, reconstitution, vaccine stabilizers…etc). All of these findings have contributed 
to many substantial changes within our program. 
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Rapid Molecular Characterization of Avian Metapneumovirus by 
Targeted Amplicon Sequencing of the Glycoprotein (G) gene 

Anish Sapkota, Suman Bhattarai, Erich Linnemann, Maurice Raccoursier, Maricarmen Garcia, 
Lok Raj Joshi 

University of Georgia, Athens, USA 

Abstract 

The recent emergence of avian metapneumovirus (aMPV) subtypes A and B in the U.S. has 
underscored a need for rapid molecular diagnostic tools. Although RT-qPCR-based diagnostic 
assays are widely available in diagnostic laboratories, they do not provide viral genomic 
sequence information. While protocols for whole-genome sequencing of aMPV are well-
established, the long turnaround time and the cost limit their use in routine diagnostics. To 
address this issue, we developed an assay for sequencing the glycoprotein (G) gene of aMPV. 
Subtype-specific primers were designed to amplify the G gene and amplicon sequencing of 
the G gene was performed for aMPV A and aMPV B. Additionally, the G gene of four aMPV 
vaccine strains available in the US were also sequenced. Our results demonstrate that G 
gene amplicon sequencing achieved 99.9% coverage, with sequencing depths ranging from 
500x-1500x. The nucleotide sequences of the G gene obtained by amplicon sequencing were 
identical to those obtained from conventional Sanger sequencing. We also performed 
phylogenetic analysis of clinical and vaccine strains using the G gene sequence. Our analysis 
revealed distinct clustering of vaccine and clinical samples, indicating none of the evaluated 
clinical samples were vaccine derived.  Efforts to include additional clinical samples in the 
phylogenetic analysis and to compare G-gene amplicon sequencing with whole-genome 
sequencing are currently underway. Overall, this study demonstrated that rapid turnaround 
time and lower cost of amplicon sequencing compared to whole genome sequencing make 
amplicon sequencing of G gene a valuable tool that can be incorporated in routine 
diagnostic workflows. 
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Evaluation of vaccine take to IBV or ILT modified live vaccines when 
mixed with aMPV vaccines with administration by spray or eye drop. 

Nikolas Faust, Maricarmen Garcia, Erich Linneman, Cory Yarborough, Rachel Jude, Maurice 
Raccoursier, Katherine Lahey, Cody Hanna, Karen Grogan 

UGA-PDRC, Athens, USA 

Abstract 

Avian metapneumovirus (aMPV) represents a ubiquitous challenge across the poultry 
industry. With recent emergency approval of modified live vaccines, variations in dosing and 
co-vaccination strategies have been applied commercially to prevent clinical impacts with 
little study of how these products interfere with other vaccines.   The objective of this work 
is to determine if the presence of aMPV vaccine will affect the efficacy of the other vaccines 
when co-vaccination is utilized. Two common viruses being recommended for co-vaccination 
with aMPV are IBV and ILT.  Two studies will be conducted. 

Part A:  Commercial hatchery vaccinated broilers will receive by spray aMPV and two 
serotypes of IBV.  The broilers will be housed for 28 days in isolator units.  Upper respiratory 
swabs (choanal cleft) in brain/heart infusion broth, whole tracheas (non-swabbed), and 
serum will be collected on day 0, 7, 14, 21, & 28 in individual birds. 

Part B:  Cull pullets from a 12-week-old commercial broiler breeder flock will be field 
vaccinated by eye drop with aMPV mixed with infectious laryngotracheitis virus (TCO) 
vaccine. Pullets will be moved to floor pen housing to allow for sample collection at day 0, 3, 
5, 7, 14, 21, & 28 post vaccination.  Upper respiratory swabs (choanal cleft, nares, 
conjunctival tissue, and trachea) in brain/heart infusion broth, whole tracheas (non-
swabbed), and serum will be collected and identified by individual bird. 

Part A/B: Swab pools and whole trachea will undergo qPCR for presence of listed vaccine 
strains. Serum will assess serologic conversion to aMPV/IBV 2 weeks post-vaccination. 
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The Great Cholera Mimic 

Emily Anne Moore 

Aviagen, NA, Sallisaw, USA 

Abstract 

Reimerella anatipestifer, a gram-negative bacteria causing Duck Disease, is a common 
pathogen among commercial duck production. There are few published cases of R. 
anatipestifer infecting commercial turkeys, most notably an outbreak in California in the late 
1980s. This case involved a flock of 15 week old commercial turkey toms with four out of 
seven houses affected. Clinical signs included depression, ocular and nasal discharge, mild 
coughing, ataxia, and torticollis. On necropsy, there was not a clear trend of lesions. 
Fibrinous pericarditis and mucopurulent joint exudate were the most common lesions found 
in roughly half the birds. Another third of the birds necropsied showed subtle signs of 
bacterial or viral infection, including mild splenomegaly and petechiae on serosal surfaces, 
but very few other lesions. Myriad bacterial cultures, brain samples for histology, and 
tracheal fluid for PCR were collected. Notably, this flock had previously experienced high 
mortality due to AMPV-B prior to vaccine availability. PCR was positive for Newcastle 
Disease, histology showed acute, severe meningitis, and Maldi-TOF analysis confirmed the 
presence of Reimerella anatipestifer on joint, trachea, and lung cultures. Due to prolonged 
bacteriology confirmation and unknown etiology, this flock was heavily culled to control the 
spread. This disease added between 2.5-5.5% extra mortality per affected house, with half 
of that being culls. The flock responded well to the heavy cull and mortality returned to 
normal within about one week. 
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Interpreting Anticoccidial Drug Sensitivity Test Results 

Greg Mathis, Brett Lumpkins 

Southern Poultry Feed & Research, Inc., Athens, USA 

Abstract 

Coccidiosis is managed with anticoccidial drugs and vaccines. A degree of reduced drug 
sensitivity/ resistance has been developed to all anticoccidial drugs.  One tool to determine 
the most effective drugs is an Anticoccidial Sensitivity Tests (ASTs). Three ASTS were 
conducted.   Coccidia were isolated from farms using a chemical only program (Chem), from 
vaccination program (VAC), and Ionophore Program (IONO).  Treatments were: No Additive 
(NMU), challenged and nonchallenged (NMI); (all drugs at commercial use level) Zoalene, 
Amprolium, Nicarbazine, Robenidine, Clopidol, Diclazuril, Decoquinate, Monensin, 
Salinomycin, Narasin, and Lasalocid. Birds and feed were weighed by cage on DO (12 days of 
age) and D8. On D2 challenged birds were orally dosed with one of the 3 isolates. Each 
isolate contained E. acervulina, E. maxima, and E. tenella.  On D8, all birds were coccidia 
lesion scored (LES). Each challenge significantly reduced performance and produced lesions 
from all species (NMI AVG FCR 2.829 and LES 2.7). For the Chem AST, the avg. IONOs control 
(FCR 1.639 and LES 1.0) was significantly better than Chemical (FCR 2.077 and LES 1.8). For 
the VAC, most CHEMs and all IONOs controlled infection (FCR1.664 and LES 1.3). For the 
IONOs, most CHEMs controlled infection (FCR1.701 and LES 1.5) with moderate control by 
the IONOs (FCR1.867 and LES 2.1). Each drug and control program demonstrated there are 
differences in degrees of resistance between them. The degree of resistance will be 
discussed in relation to duration of usage, use level, length of time not using, species 
efficacy, and mode of action. 
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An understanding of temperature, humidity, and litter condition 
effects on OPG levels during cocci vaccine cycling 

Meagan Abraham, Katherine Schaefbauer 

Hormel/JOTS, Willmar, USA 

Abstract 

Coccidiosis, an infection caused by a protozoan of the genus Eimeria, has widespread effects 
on commercial poultry and has an estimated cost of $9.2-15.6 billion dollars globally. 
Eimeria spp. can impact growth rate, mortality, and incidence of secondary infections like 
Clostridium and Salmonella. In turkeys, three Eimeria species are considered highly 
pathogenic- E. adenoides, E gallopavonis, and E meleagrimitis. In order to combat these 
coccidial infections, ionophores, chemicals, and vaccines are commonly utilized for 
commercial poultry in the US. However, interpretation of oocyst per gram of feces (OPG) 
following vaccination can be challenging due to natural oocyst cycling variations associated 
with immunity development and environmental influences within commercial barns; namely 
temperature, oxygen, and moisture levels. 

For this trial of commercial turkeys, a live, hatchery vaccination was employed that 
contained three Eimeria species- E. adenoeides, E. meleagrimitis, and E. gallopavonis. The 
vaccine was evaluated under commercial conditions documenting oocyst cycling patterns. 
Preliminary observations from weekly non-standardized, field monitoring of OPGs 
demonstrated a reverse bell curve in levels, not consistent with expected vaccine cycling. For 
the planned future trial, fecal samples will be collected at 7, 14, 21, 28, and 35 days of age 
for OPG determination. To better understand factors influencing OPG variability, barn 
temperature, relative humidity, and litter condition scores will be recorded at the time of 
fecal collection. These data aim to improve interpretation of OPG results in vaccinated 
turkey flocks and support informed management decisions when monitoring coccidiosis 
control programs. 
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A diagnostic perspective of Salmonella in day old chicks 

Mohammadreza Ehsan, Bryan Larsen, Alicia Wise, Christy Williams 

Thompson Bishop Sparks State Diagnostic Lab, Auburn, USA 

Abstract 

Salmonella is one of the leading causes of foodborne illness, resulting in an annual 1.6 
million cases of illness and poultry meat is considered an important source for Salmonella. 
As a diagnostic lab looking at Salmonella in day old chicks, we are optimizing established 
InvA and ttrA protocols for testing day old chicks and chick boxes; To confirm the results and 
serovar the positive cases, sequencing was performed and the results were analyzed using 
DNASTAR. 
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A Diagnostic Journey to Avian Encephalomyelitis in Broiler Breeders 

Maral Rahmani 

PoultryMed Veterinary Services, Maple Ridge, Canada 

Abstract 

A Diagnostic Journey to Avian Encephalomyelitis in Broiler Breeders 

Introduction: 
 Avian encephalomyelitis (AE) typically affects young chicks, but adult broiler breeders are 
often subclinical. Clinical signs may be subtle or absent, making diagnosis challenging. This 
report describes a flock in which a systematic investigation uncovered AE, highlighting the 
importance of thorough diagnostics in adult birds. 

Case Description: 
 A broiler breeder flock was investigated following a decline in egg production. Birds showed 
no overt clinical signs, and mortality remained within normal limits. 

Necropsy Findings: 
Post-mortem examination revealed mild, nonspecific bacterial infection, with no other 
significant gross lesions. 

Diagnostic Investigation: 
Blood samples were collected for serology, and six birds were submitted for laboratory 
evaluation, including histopathology and molecular testing. Results confirmed avian 
encephalomyelitis virus infection. 

Conclusion: 
 Although rare in adult broiler breeders, AE can occur without obvious signs. Vigilant 
investigation is essential to detect infection and avoid overlooking it in apparently healthy 
flocks. 
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Synergistic effects of a yeast cell wall–Bacillus spp. synbiotic blend on 
gut health, bacterial disease resilience, and growth performance in 
broiler chickens 

Dulmelis Sandu 

Alltech, Nicholasville, USA 

Abstract 

Synbiotics—combinations of prebiotics (such as mannooligosaccharides from yeast cell wall) 
and selected probiotic bacteria (Bacillus spp.)—act synergistically by promoting beneficial 
microbiota, strengthening gut barrier function, competitively excluding pathogens, and 
modulating both local and systemic immunity. In vitro antimicrobial assays demonstrated 
that the tested yeast cell wall–Bacillus spp. blend along with its probiotic, postbiotic, and 
synbiotic derivatives, significantly inhibited the growth of multiple bacterial pathogens, 
including three APEC isolates, Clostridium perfringens, and Salmonella Enteritidis (P < 0.01). 
A large-scale 42-day floor-pen trial involving 3,000 male Cobb broiler chickens (60 pens, 50 
birds each) evaluated the in vivo performance of YWP under commercial-like conditions with 
natural bacterial challenge pressure. Dietary treatments were: (1) unsupplemented negative 
control, (NC), (2) positive control (generic yeast cell wall + probiotic blend at 0.05%), (3) YWP 
step-down program (0.08–0.04–0.02%), (4) constant 0.04% YWP, and (5) constant 0.02% 
YWP. From 0–28 d, birds receiving 0.02% YWP exhibited significantly higher weight gain than 
the NC (P = 0.050). All YWP-supplemented groups and the positive control significantly 
improved mortality-adjusted feed conversion ratio (FCR) compared with the NC (P < 0.001). 
The YWP step-down program and constant 0.02% inclusion significantly increased body 
weight gain (P = 0.027) and maintained superior FCR (P < 0.001) versus the unsupplemented 
control. Mortality tended to be lower in YWP treatments than in the positive control group 
(P = 0.094). These findings highlight the broad-spectrum synergistic action of prebiotic yeast 
cell wall components and Bacillus spp. probiotics in enhancing gut integrity, reducing 
pathogenic bacterial pressure, and improving overall resilience against bacterial diseases. 
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Emergence of Salmonella enterica serotype Enteritidis with decreased 
susceptibility to ciprofloxacin in humans and poultry in the United 
States 

Laura Ford1, Marisa Hast1, Amy Merrill2, Jovita Haro3, Gamola Fortenberry3, Uday Desai3, 
Kaitlin Tagg1 

1Centers for Disease Control and Prevention, Atlanta, USA. 2United States Food and Drug 
Administration, Laurel, USA. 3United States Department of Agriculture, Washington, DC, USA 

Abstract 

Salmonella enterica serotype Enteritidis is the most common cause of salmonellosis in 
humans in the U.S. In 2024, the National Antimicrobial Resistance Monitoring System 
(NARMS) reported a concerning increase in the number of Enteritidis isolates with decreased 
susceptibility to ciprofloxacin (DSC) from ill persons and poultry. Ciprofloxacin is a first-line 
treatment for salmonellosis. We aimed to describe trends, outbreaks, patient characteristics, 
and phylogenetic relatedness of DSC Enteritidis isolates from ill humans and poultry in the 
United States. We analyzed sequenced Enteritidis isolates from humans and poultry during 
2013–2024 using data from the Centers for Disease Control and Prevention, the Food and 
Drug Administration, and the United States Department of Agriculture. Approximately 30% 
(19,447/65,052) of all Enteritidis isolates had DSC, caused by a GyrA(D87Y) mutation, and all 
the isolates constituted a single genetically related strain (SE65758-D87Y). SE65758-D87Y 
caused over 6,500 infections in humans in 2024, with an overall hospitalization rate of 
approximately 33%. The 2013–2024 trends of SE65758-D87Y in poultry were coincident with 
the trends observed in human clinical illness. Human and poultry isolates were genetically 
indistinguishable. Leading sources of human SE65758-D87Y outbreaks included backyard 
poultry contact and consuming chicken or shell eggs. As fluoroquinolones have been banned 
for use in poultry in the United States since 2005, further research is needed to understand 
drivers of the emergence and predominance of this strain. Focused prevention strategies to 
contain further spread in poultry and humans should be considered. 
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Hatchery probiotics as a preharvest Salmonella intervention 

Gina Sloan 

AGRITX, Statesville, USA 

Abstract 

Commercial hatcheries have evolved over the decades to create near perfect hatching 
conditions for broiler chickens. Yet the separation of eggs and chicks from maternal contact 
hinders the maternal transmission of native microbes while allowing for environmental 
bacteria to flourish. In essence, industrial scale hatching results in chicks with unstable or 
immature microbiomes that are able to be colonized by environmental pathogens. 

The microbial communities located on the eggshell surface have been shown to provide 
pioneer colonization to developing chicks. Microbial communities on the eggshell surface 
are then allowed to thrive in hatching conditions with near perfect temperatures and 
humidities. The ability to manipulate eggshell microbiota has been tried via different 
methods (dip, spray, swab) with varied results. Prior studies indicate that spray application 
method has the best success rate and that spore forming microbes such as Bacillus are able 
to withstand long incubation conditions. Development of the microbiota has been well 
described with pioneer colonizers typically being Escherichia coli and then following 
succession into gram positive colonizers from the phylum Bacillota. This can result in 
improved hatch, livability, and even reduced Salmonella. 

The current study evaluated the use of probiotics in hatcheries as a preharvest intervention. 
Eggs were sprayed only once, prior to set, with a probiotic based spray. Salmonella samples 
were collected from pre-scald carcass rinses upon entry into the plant, resulting in a 1 log 
reduction for incoming loads. Additional results indicate that probiotics in the hatchery are 
also effective at reducing Campylobacter. 
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Impact of Automated Egg Gathering Systems on Broiler Hatching Eggs 

Sue Ann Hubbard1, Chrysta N. Beck2, Matthew B. Hughes2, Josie Gamble3 

1Professional Poultry, LLC, Mount Olive, MS, USA. 2Mississippi State University, Starkville, 
MS, USA. 3Merck Animal Health, Lenexa, KS, USA 

Abstract 

There is little information regarding impacts of egg handling automation on the incidence of 
hairline cracks in hatching eggs, and few studies have investigated the impacts of hairline 
cracks on hatchability in a commercial setting. Hairline cracks are very fine cracks in the 
eggshell that are difficult to identify unless candled. This difficult-to-identify defect has 
major implications for hatchability. It has been established that broiler breeder eggs with 
hairline cracks result in lower egg weights during incubation and lower chick weights at 
hatch. Lower egg and chick weights are likely due to increased moisture loss of eggs with 
hairline cracks. It is also well-established that fertile eggs with visible- or hairline-cracks 
result in lower hatchability and increased contamination. There is concern that eggs with 
hairline cracks are more likely to result in transfer cracks. At this time, there has not been 
one single parameter identified as the cause of hairline cracks in hatching eggs, but potential 
causes may include age and nutrition of the breeder flock and rough egg handling 
procedures. There is increasing concern that automated egg handling may contribute to 
incidences of hairline cracks in broiler breeder eggs, but evaluations of this in research- or 
industry-settings are limited.  This project aims to establish a numerical value for incidence 
of hairline cracks from breeder farms using automated egg handling systems and to identify 
the impact of hairline cracks on hatchability and chick quality characteristics. 
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Turkey hatching egg cleaning and disinfection protocols impacts on 
contamination, hatching and fertility 

Ben Wileman, Michelle Behl, Adriana Behl 

Select Genetics, Willmar, USA 

Abstract 

Poultry egg handling protocols can vary between poultry species and across production 
goals.  There have been trials examining the ability to create gnotobiotic poults for research 
that are very cumbersome (Sylte 2017).   But to be effective they also need to be able to be 
mass applied in production settings.  Structural differences such as number and size of pores 
in an egg and integrity of the shell cuticle can lead to differing effects of egg wash and 
sanitation procedures on the hatchability of eggs.  These factors are different amongst 
breeds of turkeys and will continue to change over time as genetic improvement 
continues.  In this series of studies we examined the effect of a variety of egg washing and 
sanitation procedures had on the hatchability of turkey hatching eggs.   Trial 1 examined the 
impact of hypochlorous fog in the egg cooler vs a chlorine wash and quat spray 
procedure.   Trial 2 was chlorine wash only vs chlorine wash and quat spray.  Trial 3 
examined hypochlorous wash vs chlorine wash and quat spray.  Trial 4 examined the impact 
of far UVC light vs chlorine wash and quat spray. 

 



257 

273 

Hatchery Vaccination Best Practices Enabling Consistent Vaccine 
Delivery and Takes ≥97% 

Jose Linares, John El Attrache, Holly Sellers, Mark Jackwood, Marshall Putnam 

Ceva Animal Health, Lenexa, USA 

Abstract 

Effective hatchery vaccination is essential for establishing uniform immunity in commercial 
poultry. Achieving optimal vaccination coverage depends on proper coordination of few 
factors, focused on delivery, equipment performance, chick behavior, and post‑hatch 
biological processes. Live vaccines, such as those used for infectious bronchitis and 
coccidiosis, require both accurate application and subsequent replication to stimulate 
protective immunity. Current hatchery delivery systems, including coarse-spray and 
gel‑droplet platforms, offer operational efficient and well-known systems to achieve 
consistent spray and droplet deposition, ingestion, and early cycling within the chick. 

Ten years of data collected from hatcheries across multiple countries show that facilities 
consistently achieve vaccination delivery levels ≥ 97% for both infectious bronchitis and 
coccidia vaccines, underscoring the importance of routine well defined processes and 
hatchery and field quality monitoring. 

Global hatchery experience with infectious bronchitis and coccidia vaccines demonstrates 
that well‑designed, properly calibrated, and well‑maintained equipment routinely allow 
high‑quality vaccine application and takes. Consistency in droplet size, uniform coverage 
within each chick box, and providing adequate light and time for preening all directly 
influence vaccine uptake. Post‑vaccination monitoring tools—such as tongue visualization 
for coccidia gel vaccines, oocyst counting and RT‑qPCR detection for infectious bronchitis 
vaccination at five days post‑administration—offer objective assessments and continuous 
quality monitoring of vaccine intake and replication. 

Together, well defined routine application techniques, standardized intake‑monitoring 
protocols, and a strong understanding of vaccine biology provide a proven reliable 
framework for securing hatchery vaccination performance and ensuring consistent, 
high‑quality vaccine takes. 
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Comparative Study of Three Live IBDV Hatchery Vaccines; Live Vaccine, 
Vector Vaccine and Immune-Complex IBD Vaccine in Commercial 
Broilers in Thailand 

Vich SATRAKULWONG1, Worapoj Aukkawut1, Luksika Ngern-ngok1, Tippapon Chamnanchon1, 
Sarawut Tanasatian1, Udi Ashash2, Taweesak Songserm3 

1Phibro Animal Health, Bangkok, Thailand. 2Phibro Animal Health, Airport City, Israel. 
3Faculty of Veterinary Medicine, Kasetsart University, Nakhon Pathom, Thailand 

Abstract 

Infectious Bursal Disease (IBD), is a highly contagious viral disease of young chickens caused 
by the IBD virus (IBDV), affecting lymphoid tissue, especially the IgM+ immature B-
lymphocytes in the bursa. Biosecurity and vaccination are the main control measures in 
commercial broilers. Hatchery live vaccines include live attenuated vaccine (MB-1®), vector 
vaccines (rHVT+IBD+ND), and immune-complex vaccines (ICX) applied in-ovo or by 
subcutaneous (SC) injection. This study compared the safety and efficacy of three different 
SC hatchery vaccines in 163 ROSS308 female broiler chicks, divided into four groups: MB-1 
Group1 (G1), ICX Group2 (G2), rHVT+IBD+ND Group3 (G3), and non-IBD vaccinated Group4 
(G4). Each group included a vaccinated and non-challenged subgroup. G1 and G2 were also 
vaccinated with rHVT+ND, and all groups were vaccinated with ND+IB vaccine at day-old 
(spray) and day-5 (eye-drop). IBD, Newcastle Disease (ND), and Infectious Bronchitis (IB) 
ELISA were carried out in all groups at 1,14,21,28, and 38 days of age. At 28 days of age, all 
groups were challenged with vvIBDV (106EID50/bird) and at 38 days of age, bursa-to-
bodyweight ratio (BBW) and bursal histopathology scoring were evaluated. In non-
challenged subgroups, the ND and IB ELISA results were similar in all vaccinated groups; 
however, IBD ELISA (IDEXX & IDVetVP2) mean titers at 38 days were significantly higher in 
G1(3033 & 7797). Bursal histopathology score post-challenge was lowest in G1. In 
conclusion, MB-1 provided earlier, higher, and more uniform IBD antibody responses, 
correlating with superior protection against vvIBDV challenge without compromising ND or 
IB immunity. 
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A comparison of uninfected vs. IBDV challenged bursa sizes at several 
different ages from broilers and leghorns from at least 8 challenge 
studies 

Kalen Cookson, Benjamin Alig, Po-Hsin Yu, Brian Jordan 

Zoetis, Durham, USA 

Abstract 

Bursal surveillance is a common way to monitor the IBDV field challenge and how well the 
vaccination programs are protecting against this challenge. Recording gross bursa size is 
important to understanding not only the timing of field infections but how much 
“cushioning” the breeder and progeny (broiler or leghorn) programs are providing. To 
understand what should be considered normal, intact bursa sizes at different ages, we will 
compare bursameter scores of challenged vs. non-challenge controls from several different 
IBDV studies. Broilers or leghorns were challenged with IBDV anywhere between 11 and 56 
days of age and bursameters were scored anywhere between 18 to 67 days of age. In 5 
broiler studies using the same breed type, 4 isolator studies captured bursa sizes at days 18, 
26, 31 and 32 and 1 pen study captured bursa scores at days 21 and 32. In 3 leghorn studies, 
all in isolators, bursa sizes were captured at days 18, 28, 29, 35, 56 and 67. In both broiler 
and leghorn studies, mean bursa sizes of non-infected controls were bigger at each 
respective time point. These age ranges cover the time window when the vast majority of 
active IBDV infections occur in commercially raised broilers and leghorns—setting a baseline 
for what intact bursas should look like. Examples of field cases will demonstrate how this 
information is used to interpret bursal field surveys. 
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Comparison of Marek’s Disease Virus Infection in the Feather Pulp and 
Spleen 

Federico Bonorino1,2, Abdelhamid Fares1, Juan Francisco García Marín2, Isabel Gimeno1 

1North Carolina State University, Raleigh, USA. 2Universidad de León, León, Spain 

Abstract 

Feather pulp (FP) samples are increasingly utilized to monitor Marek’s disease (MD) 
vaccination, diagnose MD, and track infection with Marek’s disease virus (MDV). We recently 
reported that chickens unprotected against MD develop lymphoproliferative lesions in the 
FP as early as 3 weeks post infection, often before other clinical signs or lesions can be 
detectable. Although the FP is located near the feather follicle epithelium (FFE) - where the 
virus can replicate productively and spread to the environment -, our previous work suggests 
that viral replication in the FP differs significantly from the FFE and instead mirrors infection 
profile in the spleen. In the present study, we have evaluated the pathogenesis of very 
virulent plus Marek’s disease virus (vv+MDV) strain 648A in the FP and in the spleen to 
determine if events in the FP reflect systemic infection. Thirty commercial egg-type chickens 
were infected by contact at day of age or remain uninfected. FP and spleen samples were 
collected weekly (n=5) for 3 weeks to evaluate MDV DNA load, MDV viral transcripts, and 
viral microRNAs expression. Our results demonstrated that at one week post-infection, the 
frequency of spleens with detectable level of MDV 648A strain was higher that of FP 
samples. However, at 2 and 3 weeks post-infection, no significant differences were found in 
the frequency of infected samples or in the MDV DNA load between spleen and the FP. The 
expression of viral transcripts (ICP4, pp38, gB, and meq) and miRNAs (mdv1-miR-M4-5 and 
mdv1-miR-M2-3p) will be further discussed. 
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Mycoplasma gallisepticum displacement using MG strain K5831 B-19 
(K-Strain) 

LUDIO MARTINS GOMES1, zahid hossain2 

1Vaxxinova International, BANGKOK, Thailand. 2Vaxxinova International, Dhaka, Bangladesh 

Abstract 

The control of Mycoplasma gallisepticum (Mg) should been primarily based on biosecurity 
measures and maintaining breeding stock free of infection. In Bangladesh and Myanmar, 
due to the high Mg prevalence within multiple-age farms, live Mg vaccines are frequently 
used. From an immunological perspective, Mg vaccination should be done before the field 
challenge. Nevertheless, often, birds are already positive to field Mg at the day of 
vaccination. In this perspective it is known that some live Mg vaccines can collaborate to 
field Mg displacement. 

This field study aims to assess the molecular epidemiology and clinical signs of flocks 
vaccinated at 5 or 21 days of age with a live Mg strain K5831 B-19 (K-Strain) .For comparison 
it was used sister flocks ether non-vaccinated or vaccinated with recombinant Fowlpox‐Mg. 
Twenty-one broiler breeders farms – initially positive to Mg, raised in Bangladesh and 
Myanmar were evaluated . Test groups were divided as follow: 7 houses were eye-drop 
vaccinated at 21 days-old with Mg K-Strain, 8 vaccinated with K-strain at 5 days-old, 4 
vaccinated with Fowlpox‐Mg at 28 days-old, and 2 flocks non-vaccinated. Choanal Cleft / 
Trachea swabs and clinical signs were evaluated at 1,2,6,8,12,20 and 35 weeks of age. Flocks 
vaccinated with K-strain demonstrated 82% and 69% less positiveness to field Mg when 
vaccinated at 5 and 21 days respectively, whilst recombinant Fowlpox‐Mg had an increase of 
38%. Live MG strain K-Strain demonstrated as an efficient alternative for field Mg 
displacement. 
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Evaluation of Mycoplasma synoviae surveillance procedures within a 
Commercial Tom Turkey Production Company 

Anna Wagner 

Farbest Farms, Jasper, USA 

Abstract 

The National Poultry Improvement Plan (NPIP) program standards recognize enzyme-linked 
immunosorbent assay (ELISA), serum plate agglutination and polymerase chain reaction 
(PCR) as basic screening tests for Mycoplasma synoviae (MS). Hemagglutination inhibition 
(HI) may be used as confirmatory testing for ELISA and serum plate agglutination. 
Surveillance testing conducted on 123 flocks from April 2025-February 2026 for MS in a 
commercial tom turkey production company revealed discrepancies among test results in 
certain flocks. Molecular testing consisted of MS PCR on oral pharyngeal (OP) swabs 
collected at 4 and 8 weeks of age. MS ELISA was performed on 6 tubes of serum collected at 
market using, followed by MS HI for confirmation of positives. Following controlled 
marketing, infected premises performed a total cleanout in accordance with company’s 
eradication plans prior to restocking. Through 10 months of surveillance testing, 16 MS 
positive flocks were identified. Fifteen flocks were determined positive for MS by PCR, and 
one by ELISA. Plant serum was collected at market from 6/16 MS PCR positive flocks for 
MG/MS ELISA and HI. All 6 flocks were positive on ELISA and only 3 were suspect on HI. 
Based on data collection from 6 known MS positive flocks, it was concluded that MS HI 
results did not consistently match MS ELISA or MS PCR results. The results raise concern for 
the reliability of MS HI for MS confirmation in commercial tom turkeys given the rate of false 
negative results. Despite diagnostic inconsistencies, proper treatment and cleanup 
procedures prevented reinfection in subsequent flocks. 

 

 

 

 

 

 

 

 

 

 

 



263 

250 

Assessment of Mycoplasma synoviae Transmission Dynamics and its 
Environmental Survivability 

Katherine Lahey, Michael Rose Davis, Marianne Dos Santos, Cody Hanna, Nikolas Faust, 
Maurice Raccoursier, Karen Grogan, Naola Ferguson-Noel 

University of Georgia, Poultry Diagnostic & Research Center, Athens, USA 

Abstract 

Mycoplasma synoviae (MS) is a bacterial disease of poultry that is becoming increasingly 
prevalent in Northeast Georgia and other regions of the United States. The disease poses a 
substantial threat to the poultry industry due to its economic impact and ability to spread 
widely despite the implementation of strict biosecurity measures. 

The goal of this study is to assess the epidemiological role of broilers originating from MS-
positive parent stock in the spread of the Mycoplasma synoviae strain linked to the recent 
outbreaks, with particular emphasis on environmental persistence and airborne 
dissemination. Air sampling will be conducted outside exhaust tunnel fans during the week 
prior to processing, as well as during catching and transportation to the processing plant, 
using air-sampling devices. 

Specific pathogen free (SPF) birds will be raised on MS-infected litter obtained from positive 
broiler or breeder houses under controlled research facility conditions and evaluated for 
infection using PCR and ELISA. Additionally, survivability of circulating MS strains in litter will 
be assessed over time, providing insight into environmental persistence and its role in 
horizontal transmission. Furthermore, a standard laboratory strain and several field isolates 
will be inoculated onto several materials found in the poultry house including hard plastic, 
stainless steel, Tyvek, cotton clothing and boot covers. The materials will be assessed using 
both culture and PCR to determine environmental persistence. Together bird, litter, 
equipment and air sampling will provide a comprehensive evaluation of MS transmission 
dynamics under field and experimental conditions. 
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Non-invasive sampling and whole genome sequencing as a novel 
approach for tracking source of infection, virus spread and evolution of 
turkey reoviruses. 

Sunil Mor, Mohamed Selim, Naveen Duhan, Gun Temeeyasen, Tamer Sharafeldin 

South Dakota State University, Brookings, USA 

Abstract 

Turkey reoviruses continue to cause disease in turkeys with varied pathogenicity and tissue 
tropism. There is an urgent need to develop a novel approach for tracking the source of 
infection and to understand the emergence of new variants. To address these key questions, 
we have developed non-invasive sampling method followed by whole genome sequencing of 
positive samples. To optimize this approach, we selected five commercial farms with history 
of TRV infection from two states. Samples were collected from the farm environment (walls, 
litter, fans, and drinkers) in the preplacement (after cleaning and disinfection), and at 
regular intervals through the growing period. Additionally, tendons, livers, hearts, and 
intestines were collected to confirm the infection and correlate the environmental 
persistence with clinical infection. TRV was detected and isolated in the farm environment 
before clinical infection. TRV was detected and isolated from the farm environment during 
the preplacement phase, indicating that the virus can resist the cleaning and disinfection 
strategies. Additionally, TRV was detected in the heart and liter samples during the first 
week of age, raising the possibility of vertical transmission. Whole genome sequencing of 
preplacement wall sample showed 100% identity with sequences from litter and fan samples 
at 3- and 7-week, respectively. In another farm, sequence from litter sample at 1-week was 
identical with tendon sample collected at 3-week-of-age. In conclusion, non-invasive 
sampling for TRV detection in combination with whole genome sequencing is helpful for 
tracking the source of infection, early detection of TRV and assessment of the 
decontamination processes. 
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Compatibility of the administration of tannins in feed with the use of 
live-attenuated Salmonella vaccines 

Patricia Joaquim1, Facundo Balbiani1, Maria Laura Socas1, Claudio Cabral1, Katie Stumvoll2, 
Elizabeth Santin2, Pablo Chacana1 

1Instituto de Patobiología-IPVET, UEDD INTA CONICET, Buenas Aires, Argentina. 2SilvaTeam, 
San Michele, Italy 

Abstract 

 Vaccination is one of the main strategies to control Salmonella on poultry farms. Live-
attenuated Salmonella vaccines can be administered to chicks during their first week of life. 
Natural feed additives such as tannins are widely used to improve the intestinal health and 
productive performance of chickens and can be included in the diet from placement. The 
aim of this study was to determine if the feeding of a blend of tannins from quebracho 
(Schinopsis lorentzii) and chestnut (Castanea sativa) trees interferes with vaccination via oral 
administration of live-attenuated Salmonella strains included in commercial vaccines. 120 
one-day-old chicks were assigned randomly to two groups (n=60): i) Tannins-treated chicks, 
receiving 2 g of Silvafeed® Nutri P per kg of commercial feed and ii) Untreated control chicks. 
On day 3, treated and untreated chicks were further divided into three subgroups (n=20) 
that were orally vaccinated with S. Enteritidis (SE) vaccines (Primun Salmonella E® or 
Salmovac®) or a bivalent SE and S. Typhimurium vaccine (Avipro® Salmonella DUO). On days 
3 and 7 after vaccination, shedding of each vaccine was assessed by individual cloacal 
swabbing. On day 7, enumeration of each vaccine strain in the cecal contents was 
performed. No significant differences were found in the reisolation rates or the 
enumerations of the live Salmonella vaccine between the groups of chicks that received 
regular feed and those supplemented with the tannins blend. These results indicate that 
administration of tannins is compatible with the use of live Salmonella vaccines and no 
withdrawal period is needed. 
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Comparison of two Infectious Coryza vaccines and their effect on body 
weight and tissue reaction 

Fernando Ruiz-Jimenez, Kalen Cookson, Benjamin Alig, Brian Jordan 

Zoetis, Durham, USA 

Abstract 

Infectious Coryza poses significant challenges to poultry health and productivity in several 
areas of the US. This study evaluates the effects of two commercial infectious Coryza 
vaccines on body weight gain and tissue reaction in SPF leghorn pullets. A total of 135 six-
week-old SPF female leghorns were randomly assigned to four groups, with different 
combinations of vaccines administered at 7 and 12 weeks of age via breast injection. Body 
weight was measured at multiple time points, and tissue reactions at the injection sites were 
assessed using gross lesion scoring. Acute phase proteins and muscle and liver health 
markers were also analyzed to evaluate stress and tissue responses. This study provides 
broader insight into the impact of these vaccines on growth and local tissue effects, helping 
in the decision-making for Coryza vaccination programming in commercial layers. 
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Serological Monitoring and Field IBDV and NDV Pressure Assessment 
Following In Ovo Vaccination with rHVT-ND-IBD Vector Vaccine in 
Broilers in France 

Audrey Bigot1, Anne-Laure Ledoux1, Etienne Le Bail1, Gregoire Bianchetti2, Ahmed Gheziel3 

1MSD Sante Animale, Beaucoze, France. 2ESA, Angers, France. 3SCOP Atlantique Veterinaires, 
Ancenis, France 

Abstract 

In France, infectious bursal disease (IBD) vaccination in broilers has traditionally relied on 
live attenuated vaccines, which can be affected by maternally derived antibodies, variable 
antibody responses, and potential vaccine-induced immunosuppression. To address these 
limitations, hatchery in ovo vaccination is increasingly adopted. This study evaluated 
serological response and field viral pressure in broilers vaccinated in ovo with a rHVT-ND-IBD 
vaccine (Innovax®-ND-IBD) across a large-scale French production from November 2024 to 
June 2025, covering 23.5 million broilers, 9 million in ovo vaccinated. From 403 vaccinated 
flocks, 60 were sampled at 33-47 days of age. Two breeds (Ross 308 and a hybrid) were 
included. For each flock, 20 sera were analyzed for VP2, NDV-F protein and ND 
nucleoprotein antibodies, and four bursas collected for IBDV PCR and VP2/VP2 sequencing. 
Statistical analysis assessed effects of hatchery, breed, age, and viral challenge. Mean VP2 
titer was 7,358 ± 3,935 with 83% ± 17% positivity; NDV-F protein titer averaged 3,799 ± 
2,203 with 65% ± 19% positivity; NDV nucleoprotein titer 115 ± 125 with 2,25% ± 4.3% 
positivity. Flocks with field IBD virus showed higher VP2 titers (10,187 ± 3,622) than field 
virus-free flocks (6,014 ± 3,622; p=0.001) but not VP2 titers. No significant hatchery nor 
breed effects were observed. In ovo vaccination with a rHVT-ND-IBD vaccine provided 
consistent serological responses, ELISA monitoring effectively reflected vaccine response 
and virus challenge. No clinical or subclinical signs were observed in flocks with wild IBD 
virus. Further analysis will examine zootechnical performance by vaccination type and viral 
challenge. 
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Identifying and understanding the factors that influence Dead on 
Arrival numbers in commercial turkeys. 

Stephen Williams 

Butterball LLC, Garner, USA 

Abstract 

There are many factors that influence the overall percent Dead on arrival of market age 
turkeys.  Data analysis of historic and current information was used to identify the leading 
causes of turkey mortality at processing.  Changes were then made in the loading and 
holding procedures to minimize the impacts on DOA. 


