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Simple Summary

Backyard poultry farms are small-scale systems commonly found in rural areas, where families raise
chickens and other birds mainly for food and local trade. These farms often lack basic disease
prevention measures, which makes it easier for infections to spread. In this study, we tested birds
from 88 backyard farms in central Chile for two important respiratory diseases: avian infectious
bronchitis and avian infectious laryngotracheitis. These diseases can reduce egg production, slow
bird growth, and cause illness or death. We found that most birds had been exposed to one or both
viruses, even if they did not appear to be sick. Although fewer birds had active infections at the time
of sampling, the widespread presence of these viruses is concerning because this region is also where
most of Chile’s commercial poultry farms are located. The results suggest that backyard poultry could
act as reservoirs of disease, putting both small-scale and large-scale poultry production at risk.
Improving disease prevention and awareness in backyard farms is crucial to protecting animal
health, ensuring a stable food supply, and maintaining family livelihoods.

Abstract

Backyard production systems (BPS) are common in Chile and play an important role in food access
and local trade. However, these systems often lack basic biosecurity and disease prevention practices,
which increases the risk of disease spreading. In this study, we evaluated the presence of two major
avian respiratory viruses, infectious bronchitis virus (IBV) and infectious laryngotracheitis virus
(ILTV), in BPS located near wetlands in central Chile. These areas are known as the country’s main
poultry production zones. We collected 449 poultry serum samples from 88 BPS and performed
serological tests using ELISA. Additionally, we analyzed 250 poultry tracheal swabs from 31 BPS
using qPCR. The results showed high seroprevalence levels: 95.5% of BPS tested positive for IBV and
85.2% for ILTV. At the animal level, 82.2% were positive for IBV and 57.2% for ILTV. Most birds had
antibodies to both viruses. However, active infections were less frequent, with 4.3% of tracheal swabs
testing positive for IBV and 14.1% for ILTV during 2021, and 0.6% and 3.8% for IBV and ILTV,
respectively, during 2024. This is the first serological and molecular evidence of IBV and ILTV
circulation in backyard poultry in central Chile. Since this region includes most of the country’s
poultry industry, these findings raise concern about the risk of virus transmission to commercial
farms. The high circulation rates suggest that backyard poultry could act as reservoirs and may
contribute to decreased productivity. Our results highlight the need for improved disease
surveillance and enhancement of biosecurity in BPS in Chile.
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1. Introduction

Poultry production has experienced remarkable growth within the livestock industry, becoming
a favored choice for animal protein worldwide, including both meat and eggs [1]. Economic and
market projections indicate a 14% increase in global meat protein consumption by 2030, with poultry
projected to grow at a rate of 17.8%. By 2030, poultry meat is expected to represent 41% of all protein
from meat sources, solidifying its position as the protein of choice for many people globally [2]. While
high-density and fully commercial broiler systems contribute significantly to the sector’s growth and
global production, it is essential to acknowledge the continued significance of small-scale poultry
production [3]. These traditional systems remain important in numerous developing and
industrialized countries [4-6]. Within small-scale production settings, backyard production systems
(BPS) are recognized as the most widely distributed form of animal production in the world [3].

Backyards are characterized by rearing multiple poultry species in variable flock sizes, with
household consumption and informal trade as the primary destinations for poultry products, thereby
providing an economic contribution to low-income families, mainly in rural areas [7,8]. Nevertheless,
backyards usually lack the traditional biosecurity measures commonly observed in highly
industrialized production systems, making them more susceptible to the introduction, maintenance,
and dissemination of infectious pathogens [7,9-11]. Additionally, these systems act as an interface
where domestic poultry species interact with wild animals, as domestic poultry kept in BPS
frequently roam freely in search of food [7,11-13]. The interface between backyard poultry and wild
birds is recognized as a high-risk area for the movement of priority pathogens affecting the poultry
industry, as well as pathogens with zoonotic risk [14]. This phenomenon has been previously
documented in Chile, where systematic surveillance studies of avian influenza virus have revealed
spillover from wild birds to backyard poultry [11]. Consequently, BPS may serve as reservoirs and
amplifiers of infectious diseases, significantly impacting both the commercial poultry industry and
public health. Respiratory pathogens have a direct economic impact, primarily through increased
animal mortality and decreased productivity indicators. Indirect costs are also incurred,
encompassing treatments, vaccines, surveillance, as well as market losses due to restrictions on
international trade [15,16].

Infectious bronchitis virus (IBV) and infectious laryngotracheitis virus (ILTV) are among the
respiratory tract pathogens with the most significant economic impact [17,18]. Birds infected with
these pathogens exhibit a range of clinical signs, including cough, respiratory distress, conjunctivitis,
sinusitis, ocular and nasal discharge, general fatigue, reduced feed intake, increased morbidity, and
substantial mortality [19-23]. Furthermore, laying hens undergo a decline in both egg production and
quality. Moreover, these pathogens can induce co-infections or multiple infections, potentially
involving other viral, bacterial, or fungal pathogens, as sick birds tend to be more susceptible to
secondary respiratory tract infections [24,25].

In Chile, poultry meat constitutes the primary form of meat production and consumption.
Throughout 2021, the poultry industry made substantial contributions to both the country’s economy
and food security, accounting for 48% of the total livestock production, with a significant proportion
allocated for export [26]. Based on the last national agricultural census, BPS accounts for 3.4% of the
national poultry stock, with a concentration mainly in central Chile [27]. Despite the endemic nature
of IBV and ILTV in Chile, there exists limited knowledge regarding the prevalence of these pathogens
in both industrial and backyard poultry systems. Prior research has primarily focused on
characterizing IBV isolates from the poultry industry [28-30]; however, minimal attention has been
given to the study of ILTV, except for a few instances concerning wild bird reports [31] and one study
describing its circulation in BPS in the southern region of Chile [32]. Therefore, the objective of this
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study was to investigate the prevalence and seroprevalence of IBV and ILTV in backyard poultry in
central Chile.

2. Materials and Methods

2.1. Study Area and Study Design

The central region of the country has a Mediterranean climate [33], which has proven
advantageous for both agricultural and animal husbandry activities [34]. Consequently, around 95%
of poultry production is concentrated in central Chile, involving the rearing of over 43.5 million birds,
which accounts for a substantial 83% of the total national poultry population. This same geographical
region also hosts a significant number of BPS dedicated to poultry rearing [8], which have been
designated as the study units in this study.

The study areas were defined based on wetlands recognized as important wild aquatic bird
concentration areas in central Chile: i) Punta Teatinos (Coquimbo region), ii) Batuco wetland
(Metropolitan region), and iii) El Yali National Reserve (Valparaiso region) (Figure 1). The target
population included poultry BPS located in the proximity of these wetlands. A cross-sectional study
was undertaken in a total of 88 poultry BPS that were visited during January and February 2021. A
BPS was defined as a family farm unit breeding up to 100 poultry [8]. Blood samples were collected
from eight poultry per BPS, or the entire flock if the BPS had fewer than eight birds. Blood samples
were obtained from the brachial vein (1-3 mL) using blood collection tubes and refrigerated at 4°C
upon arrival at the laboratory at the Faculty of Veterinary Medicine, University of Chile. Serum was
obtained by centrifugation at 1,300 g for 15 minutes and stored at -20°C until analysis. Parallel to this,
tracheal swabs were obtained from 92 birds from 11 BPS from Batuco and El Yali National Reserve
study areas. The COVID-19 pandemic led to the early termination of the first sampling season;
therefore, a second season was undertaken in November 2024 to increase the sample size for
estimating prevalence. This sampling included 158 tracheal swabs collected from poultry belonging
to 20 BPS located in Batuco and El Yali National Reserve. Disposable sterile swabs were placed into
vials containing 1 mL of Universal Transport Media for sampling (Copan Group, Italy). Swab samples
were kept at 4°C during transportation and stored at -80°C upon arrival at the laboratory.

@ Punta Teatinos

Coquimbo Region

Valparaiso Region

Metropolitan Region

Figure 1. Study areas including poultry backyards in the proximity of Batuco wetland in the Metropolitan region,
El Yali National Reserve in the Valparaiso region, and Punta Teatinos in the Coquimbo region.
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2.2. Laboratory Analysis

Commercial ELISA kits were employed for serological analysis to determine the seroprevalence
of IBV (CK119) and ILT (CK124; BioChek BV, Netherlands), following the manufacturer’s
instructions. Each serum sample was tested in a single well of the antigen-coated plates provided in
the kits for each pathogen. In brief, 100 pL of diluted serum (1:500) was added to the well and
incubated for 30 min (IBV) or 1 h (ILTV) at room temperature. Subsequently, each well was washed
four times with 350 ul of wash buffer, and 100 ul of conjugate reagent was added to the wells. After
a second incubation at room temperature, plates were washed as described above. Following this,
100 pL of substrate reagent was added to each well, and the plate was incubated for an additional 15
min. Finally, the reaction in each well was quenched with 100 pl of stop solution. Absorbance was
read using a Sunrise TM microplate reader (Tecan Group AG, Switzerland). Positive and negative
controls provided in the kits were included in all plates. To estimate prevalence, tracheal swabs were
analyzed using qPCR. Nucleic acid extraction from swab samples was performed using MagMax
AI/ND-96 viral extraction kit (ThermoFisher Scientific, USA). For qPCR, commercial kits were used
for IBV (CP108) and ILTV (CP104; BioChek BV, Netherlands) on a Mx3000P Stratagene™
thermocycler (Agilent Technologies, USA).

2.3. Data Analysis

IBV and ILTV prevalence and seroprevalence and 95% confidence intervals were estimated
overall and stratified by study area (Di Rienzo et al., 2011). A BPS was considered positive if at least
one sample tested positive. The comparison of flock size by study area was performed using Kruskal-
Wallis, and statistical significance was set at <0.05.

3. Results

3.1. Seroprevalence

Across all study areas, a total of 449 serum samples (n = 229, n = 120, and n = 100 from Punta
Teatinos, El Yali National Reserve, and Batuco, respectively) were collected from backyard poultry
belonging to 88 BPS. Median flock size was 40 birds (Q1 = 25; Q3 = 70) and did not differ for study
areas (P = 0.783). Flock was composed mainly of chickens; however, other poultry species (such as
ducks or geese) were also present in 31% of BPS. Seropositivity at the animal level was 82.2% (95%
CI =78.6% - 85.7%) and 57.2% (95% CI = 52.7% - 61.8%) for IBV and ILTV, respectively. Most of the
birds (51.2%) tested seropositive for both pathogens, while only 53 birds (11.8%) were seronegative
for both. Overall seroprevalence at the BPS level was 95.5% (95% CI=91.1% - 99.8%) and 85.2% (95%
CI = 77.8% - 92.6%) for IBV and ILTV, respectively (Table 1). Among IBV-seropositive BPS, all
screened poultry were seropositive in 71% of cases, compared to 36% for ILTV.

Table 1. Tables should be placed in the main text near to the first time they are cited. Infectious bronchitis virus
(IBV) and infectious laryngotracheitis virus (ILTV) seroprevalence at the BPS level by study area (Batuco

wetland, El Yali National Reserve, and Punta Teatinos).

Study area Pathogen Se;o;) SO 2:)1 V¢ Total BPS (n) Seropl('ze/:/)alence 95% CI (%)
Batuco IBV 27 29 93.1% 83.9-100.0
ILTV 26 29 89.7% 78.6 - 100.0
El Yali IBV 30 30 100.0% 88.4-100.0
ILTV 25 30 83.3% 70.0-96.7
Punta Teatinos IBV 27 29 93.1% 83.9-100.0
ILTV 24 29 82.8% 69.0 - 96.5
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3.2. Prevalence

During the first sampling season, 92 tracheal swabs were collected, of which four (4.3%) tested
qPCR-positive for IBV and 13 (14.1%) for ILTV. IBV-positive samples corresponded to three BPS
(27.3%) and ILTV-positive samples to eight BPS (72.7%). During the second sampling season, 0.6% of
samples (belonging to one positive farm from 20 BPS; 5.0%) tested qPCR-positive to IBV and 3.8%
(six positive samples belonging to five farms from 20 BPS; 25.0%) to ILTV (Table 2). No poultry tested
qPCR-positive for both pathogens for either sampling season.

Table 2. Tables should be placed in the main text near to the first time they are cited. Infectious bronchitis virus
(IBV) and infectious laryngotracheitis virus (ILTV) prevalence at the BPS level.

Samplin qaPCR-
Pathogen ping positive BPS  Total BPS (n) Prevalence (%)  95% CI (%)
season
(n)
IBV 2021 3 11 27.3% 1.0-53.6
ILTV 2021 8 11 72.7% 46.4-99.9
IBV 2024 1 20 5.0% 0.0-14.6
ILTV 2024 5 20 25.0% 6.0 -44.0

4. Discussion

This study assessed the prevalence and seroprevalence of IBV and ILTV in backyard poultry in
central Chile. The results showed a significant circulation of both pathogens at the backyard level,
constituting the first study investigating these viruses in such production settings in central Chile.
Studies conducted in Chile over the last decade have revealed extensive deficiencies in the
implementation of biosecurity measures in backyards. These studies identified non-permanent
poultry confinement, the absence of functional fences to prevent contact with neighboring animals,
the contact between poultry and wild birds, the presence of neighboring backyard animals, the
absence of footbaths, among other biosecurity deficiencies [7,8,10-13]. Moreover, BPS often lack
poultry disease management, including quarantine measures and treatment for birds exhibiting
clinical signs, as well as vaccination campaigns [8]. Consequently, BPS are recognized as high-risk
hotspots for the introduction, maintenance, and spread of infectious diseases, underscoring the need
for preventive and surveillance programs [8,35-37]. In our study, in 71% of IBV-seropositive BPS,
all screened birds were seropositive, suggesting substantial within-flock exposure in the absence of
preventive health measures [38]. Both IBV and ILTV are typically included in Chile’s commercial
poultry vaccination programs. However, outbreaks remain frequent and commonly underdiagnosed
in small-scale production systems where vaccination is absent, primarily due to the unavailability of
vaccine doses for small flocks. Dissemination of vaccine virus cannot be ruled out as a contributing
factor to outbreaks in small-scale farms, given recent molecular evidence of vaccine-related ILTV
strains circulating in unvaccinated backyard poultry in southern Chile [32].

Our study revealed significant seroprevalence levels in backyard poultry at the BPS level, with
95.5% and 85.2% for IBV and ILTV, respectively. Conversely, poultry tracheal swabs analyzed using
qPCR showed lower positivity rates, which may be attributed to the cross-sectional design employed
in this study. Sampling was performed at a single time point at each BPS, potentially underestimating
infection events within the study population. The ILTV positivity rate at the animal level reported in
this study (14.2% and 3.8% for 2021 and 2024, respectively) is lower compared to a recent study
conducted in backyard poultry from southern Chile, which reported a positivity rate of 90% [32]. This
difference could be attributed to the targeted population of each study. While Gatica and
collaborators (2025) evaluated upper respiratory tract samples obtained during necropsy of poultry
exhibiting respiratory clinical signs, we evaluated tracheal swabs collected from asymptomatic
poultry. Results from the present study evidence a greater seroprevalence compared to previous
cross-sectional studies conducted in poultry backyards [39,40]. This difference can be partially
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explained by the backyard population selected in our study, which was represented by farms with
poor biosecurity implementation, located in proximity to wetlands. Consequently, a higher risk of
contact between wild birds and backyard animals was expected. Verdugo and collaborators (2019)
found a 20% prevalence of Gammacoronavirus closely related to IBV in Cormorants, which are one
of the most abundant aquatic wild birds in Chile [31]. This adds to previous evidence of IBV in aquatic
wild birds [41-43] indicating the potential role of wild birds as vectors facilitating the spread of IBV
between wild and domestic avian populations [44].

Both IBV and ILTV significantly impact poultry production, leading to reduced egg production,
altered egg quality, and decreased growth rates, resulting in substantial economic losses [19,38]. This
is particularly relevant since only 62% of backyard farmers achieve a positive economic balance from
poultry production and the economic contribution (through household consumption or local trade)
is especially important for backyards located further away from markets and for lower-income
families [7]. Our findings suggest that both IBV and ILTV are circulating within poultry BPS,
potentially contributing to decreased productivity and negatively impacting overall poultry
production outputs. The widespread detection of IBV and ILTV in BPS in central Chile, where it had
not been previously reported, is concerning, as this region concentrates most of the country’s poultry
production and poses a potential risk for transmission to commercial farms. Enhanced surveillance,
particularly using molecular tests, is essential; however, these methods are often limited by cost and
diagnostic time. Finally, the first sampling season of this study was conducted during the COVID-19
pandemic; therefore, interviews with backyard farmers were not included. Further information on
farm characteristics and animal management could have provided valuable insights into risk factors
at the backyard level. Future research should explore these factors to develop evidence-based
preventive measures.

5. Conclusions

This study provided the first serological and molecular evidence of IBV and ILTV in backyard
poultry in central Chile. Our findings revealed high seroprevalence rates, indicating widespread
circulation of these pathogens in BPS. This evidence highlights the importance of enhanced molecular
surveillance, particularly through qPCR, and the implementation of preventive measures in BPS.
Educational programs aimed at improving poultry disease signs among backyard farmers are
essential to mitigate the negative impacts of respiratory infectious diseases.
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Abbreviations

The following abbreviations are used in this manuscript:

BPS Backyard Production System

1BV Infectious Bronchitis Virus

ILTV Infectious Laryngotracheitis Virus
ELISA Enzyme-Linked Immunosorbent Assay
qPCR Quantitative Polymerase Chain Reaction
CI Confidence Interval

COVID-19  Coronavirus Disease 2019
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