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Glossary 

Batch A group of birds on a property that are the same age, purchased at 

the same time for the same production purpose, and housed in the 

same shed 

Bursa of Fabricius Part of the immune system in chickens, where B cells mature 

Cloaca The single opening at the end of the digestive, urinary and 

reproductive tracts in some vertebrates including chickens 

Layer A chicken kept for egg production 

Meat chicken A chicken kept until processed for meat production, also known as a 

broiler 

Processed The slaughter of meat chickens for consumption 

Questionnaire A series of questions used to record data about sampled chickens and 

farms visited 

Survey Scheduled collection and testing of samples (specimens) from 

livestock for surveillance purposes, generally to understand “point in 

time” prevalence of target diseases. 

Ward Administrative area within a province in Solomon Islands 
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Prologue 

Background 

This chapter describes an outbreak of very virulent Infectious Bursal Disease (vvIBD) in 

Solomon Islands chickens. In March 2023, the Pacific Engagement Program for Animal Health 

(PEPAH) team received an alert of chicken mortality events at several farms in Guadalcanal. 

The PEPAH team sits within the Office of the Chief Veterinary Officer (OCVO) at the 

Department of Agriculture, Fisheries and Forestry (DAFF) and works to support the Pacific 

region achieve improved animal health, production, biosecurity and food security outcomes 

(1), including through facilitation of animal health surveillance activities in the region. In 

response to the alert, the PEPAH team worked with the Solomon Islands Ministry of Agriculture 

and Livestock (MAL) to organise collection of tissue samples from several chickens at affected 

farms in May 2023. These samples were sent to the Australian Centre for Disease 

Preparedness (ACDP) for testing and in July 2023 molecular typing identified a very virulent 

strain of infectious bursal disease virus (vvIBDV).  

Infectious bursal disease virus (IBDV) is a highly infectious pathogen that targets the 

developing immune cells of chickens, causing illness or death in birds typically aged between 

3-6 weeks old (2).  Viruses such as IBDV present a significant threat to the poultry industry in 

Solomon Islands, and in July 2023 MAL made an official request for the Australian Government 

to assist with the investigation. Between July and August 2023, DAFF and MAL staff visited 62 

farms across Guadalcanal Island, the location of the provinces Capital Territory (Honiara) and 

Guadalcanal Province. During these visits, blood samples and oropharyngeal and cloacal 

swabs were collected from layer chicken batches and meat chicken batches, and farmers were 

asked if mass mortality events had occurred at their farm. Unlike the tissue samples collected 

in May 2023, the swabs collected between July and August 2023 did not undergo molecular 

typing, or any additional genotype PCR testing1. The investigation described in this chapter is 

the first identification of a vvIBDV in Solomon Islands. 

The nomenclature surrounding classification of IBDVs is currently undergoing changes. This 

chapter uses naming conventions for IBDVs commonly used prior to 2024. 

My role 

In May 2023 I approached Corissa Miller, the Manager of the PEPAH team, to ask if I could 

assist with the investigation into the mass mortality events in chickens. Corissa welcomed my 

involvement but noted the Solomon Islands Government would direct any work done by DAFF 

 
1 Additional genotype PCR testing occurred after initial testing, but results were not available at the 

time of writing. 



Chapter Four: An outbreak of vvIBDV in Solomon Islands chickens 

139 
 

for this investigation. This constrained my ability to lead the investigation, including my ability 

to collect key information and determine which farms were visited. I began working on this 

investigation in September 2023, as this was when laboratory results for the samples collected 

between July and August 2023 were received. My role was to analyse epidemiological and 

laboratory data, including spatial analysis of the locations of farms visited using QGIS. This 

analysis aimed to describe the outbreak and to identify what, if any, risk factors may have 

influenced the spread of disease in chicken farms. The work I completed was also used to 

inform a report authored by the PEPAH team for the Department of Foreign Affairs and Trade 

(DFAT), outlining the PEPAH teams’ achievements in the Pacific region. I also reviewed the 

literature on IBDV and vvIBDV epidemiology and associated control measures. A timeline of 

the outbreak investigation and my role is available in Appendix 4A. 

I was unable to participate in the field investigation between July and August 2023 for logistical 

reasons. I joined the PEPAH team on a follow-up livestock survey being conducted in Solomon 

Islands in June 2024. During this trip, I visited some of the farms that had experienced 

mortalities and/or shown evidence of exposure to IBDV. I saw first-hand how poultry farms are 

managed in Guadalcanal, which strengthened my understanding of the unique challenges to 

responding to animal diseases in Solomon Islands. I also spoke to farmers about their farming 

practices. This in turn allowed me to develop an understanding of potential mitigation strategies 

that may help to prevent the spread of vvIBDV. In addition, I assisted the PEPAH team with the 

data collection for the livestock survey being conducted. The questionnaire used in this survey 

was similar to the questionnaire used in the July and August 2023 investigation, and assisting 

with this enhanced my understanding of the data I was analysing and helped me to develop 

suggestions for how data collection could be improved. More information and reflections about 

this travel is available in Chapter 6 (Other experiences). 

Animal health and public health impact 

This outbreak investigation was in response to the first identification of vvIBDV in Solomon 

Islands. The investigation provided a description of some of the locations of vvIBDV in 

Guadalcanal and highlighted that biosecurity is important to improving chicken health and 

production outcomes. Globally, vvIBD is regarded as one of the most significant diseases of 

chickens due to the economic losses it causes through loss of flocks and decreased output 

from farms. The reduction of available chicken meat and eggs to sell and consume has a 

negative impact on food security and the health of farmers, their families and their 

communities. Sustainable local agriculture and livestock management for food production is 

essential for food security in lower-middle income countries that rely on subsistence farming, 

and a healthy, productive poultry industry can help to achieve this. Moreover, chicken meat 

and eggs are common sources of protein in Solomon Islands, and a lack of protein availability 
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may have adverse effects on children’s nutrition. Improved food security also directly aligns 

with Sustainable Development Goal (SDG) 2 and SDG targets 2.1, 2.2, 2.3, 2.4. These targets 

all promote sustainable and local agricultural production and access to nutritious food (3) and 

are available in Appendix 4B. In addition, income loss from loss of flocks and reduced output 

from farms can also have negative impacts on mental health as people are unable to afford 

routine living costs. The economic effects of vvIBDV are further explored in the discussion.  

This investigation provided an opportunity for the PEPAH team to assist the MAL team to 

develop skills in investigating outbreaks, as well as in educating smallholder farmers on ways 

to reduce the risk of vvIBDV and broader biosecurity principles. Furthermore, this investigation 

helped to identify areas of improvement for animal disease surveillance in Solomon Islands, 

which may assist in future animal or emerging disease outbreaks. These areas of improvement 

are elaborated in the discussion. 

Lessons learned and reflections 

I have experience in public health outbreak investigations from previous roles, but this study 

was my first introduction to animal health outbreak investigations I found developing 

appropriate case definitions challenging due to the limited information available for the 

outbreak investigation and the differences in management of layer and meat chickens. This 

study also developed my understanding of the importance of economic losses when 

investigating animal diseases, and how One Health, which recognises the connections 

between human health, animal health and ecosystem health, can be applied to diseases in 

animals that do not cause direct illness in humans. I also developed skills in preparing 

information for the Solomon Islands government and for DFAT. Travelling to Solomon Islands 

was an invaluable experience and enabled me to gain a greater understanding of the 

challenges unique to disease investigations in low- and middle-income countries (LMICs), and 

that there is no “one size fits all” approach to any disease investigations. I also learned about 

the livestock industry in Solomon Islands, and how important it is to have a thriving, sustainable 

livestock industry to promote positive animal and human health outcomes. This study 

extensively developed my skills in using R and R studio, and the figures in this chapter are 

some of the first I ever produced. I also used QGIS for the first time to complete this study, and 

I learned about shapefiles, coordinate layers and spatial epidemiology to produce the maps 

included in this chapter.  
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Abstract 

Background: In July 2023, very virulent infectious bursal disease virus (vvIBDV) was identified 

in chicken flocks in Solomon Islands for the first time. Viruses such as vvIBDV present a 

significant threat to the poultry industry in Solomon Islands due to the high mortality and 

prolonged immunosuppression the virus can cause, leading to significant production and 

economic losses. In response to the detection of vvIBDV at farms in Guadalcanal, an 

investigation into the spread of the disease commenced in July 2023. 

Methods:  Between July and August 2023, cloacal and oropharyngeal swabs and whole blood 

samples were collected from a sample of birds at selected farms. Swabs were pooled in groups 

of 3 and tested for infectious bursal disease virus (IBDV), Newcastle disease virus (NDV), and 

avian influenza virus (AIV) using Polymerase Chain Reaction (PCR). Serum was tested for 

IBDV using a competitive Enzyme-Linked Immunosorbent Assay (ELISA). A questionnaire 

asking about flock and/or batch size and history of mortality events was also completed at each 

farm. Descriptive analysis and logistic regression of the data was conducted using Microsoft 

Excel and R Studio.   

Results: Of the 62 farms visited, 30 (48%) reported recent unexpected deaths in batches of 

chickens. Of these 31 farms, 24 (77%) showed evidence of infection with IBDV through 

serology and/or PCR. Layer farms had a higher odds of infection with vvIBDV compared to 

meat chicken farms (Odds Ratio ─ OR 7.9; 95% CI 1.88 – 32.9). Twelve farms (19%) had 

‘insufficient information’ to determine whether they met the outbreak case definition.  

Conclusion: This investigation demonstrated that vvIBDV is present in several areas in 

Guadalcanal, in both layers and meat chickens. Improving biosecurity on farms through farmer 

education, frequent cleaning of footwear, and keeping sheds empty for several weeks between 

batches may reduce the spread of vvIBDV. Although vaccination of flocks against IBDV could 

be considered, this is known to have limited effectiveness against very virulent strains. 

Reducing the risk of vvIBDV in Solomon Islands will help to build a sustainable poultry industry, 

improving economic gains for farmers and overall food security and nutrition for communities. 

  



Chapter Four: An outbreak of vvIBDV in Solomon Islands chickens 

143 
 

Introduction 

Infectious bursal disease (IBD), also known as Gumboro disease, is a disease of poultry that 

can cause significant economic losses for the poultry industry and impacts food security 

globally (2, 4-7). The disease is present around the world and is caused by the infectious bursal 

disease virus (IBDV) which targets developing immune cells in the bursa of Fabricius in poultry 

(2, 5, 8). Infection can cause depression, watery diarrhoea, ruffled feathers and death (6, 9, 

10). Chickens that survive the acute illness may experience prolonged immunosuppression, 

reduced growth and production, and increase susceptibility to other avian diseases (7) and to 

diseases with zoonotic potential, such as campylobacteriosis and associated increased 

shedding of Campylobacter spp.(11). 

Infectious bursal disease virus has two subtypes (subtype 1 and subtype 2), but illness in 

poultry is only caused by subtype 1 (2, 4, 6, 7, 9). Within subtype 1 there are 3 forms of the 

virus: classical IBDV, variant IBDV, and very virulent IBDV (vvIBDV) (2, 4, 6, 7, 9). These 

classifications are determined by specific mutations in the genome identifiable through 

molecular typing or PCRs that target these regions of the genome (Appendix 4C) (2, 5, 7). The 

most severe form of the virus is vvIBDV, which is associated with mutations in the hypervariable 

region of the VP2 gene (2, 5, 7). These strains are also characterised by significant flock 

mortalities of between 50% and 100% (6, 9, 10), though there is some evidence of mortality 

levels of less than 25% in meat chicken flocks (12, 13) and less than 40% in layer flocks (13). 

Infected chickens may also show other signs of acute infection and experience prolonged 

immunosuppression (6, 9, 10). 

Infectious bursal disease virus spreads in chickens via the faecal-oral route, and the virus can 

survive in the environment for long periods of time (6, 8, 10). Vaccination of commercial poultry 

flocks against IBDV is one of the best measures to reduce poultry losses, however outbreaks 

of vvIBD have occurred in some vaccinated flocks (14-17). Additionally, there are risks 

associated with the use of live vaccines, including the potential for the vaccine to revert to a 

pathogenic form of the virus (2, 7). While IBDV poses no direct threat to human health, given 

the effect of this disease on food security and livelihoods and its survivability in the 

environment, IBD is a disease of significance to One Health (7). 

Solomon Islands is a network of 992 islands in the Pacific Ocean (18) and Australia is the 

country’s largest development partner (19). In LMICs such as Solomon Islands (20) the uptake 

of commercial poultry farming can result in a reliable source of income and promote food 

security (21). The presence of diseases such as vvIBD can therefore result in significant 

economic losses (21). Once vvIBDV is established, these strains tend to become the most 
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dominant in affected countries (10, 22). It is also difficult to prevent further incursions at farms 

with a history of infection (12) which can further exacerbate economic losses (23).  

This chapter describes an outbreak of vvIBDV in layer and meat chicken farms in Guadalcanal, 

the country’s largest island and location of the capital Honiara. While there is evidence to 

suggest IBDV has been present in Solomon Islands at least as early as 2016 (24), this outbreak 

is the first to confirm vvIBDV in Solomon Islands.  

Methods 

Outbreak identification 

In March 2023, the Australian volunteer vet in Solomon Islands was alerted to a mortality event 

in a chicken flock in Guadalcanal (18, 19). In addition to mortalities, chickens showed signs of 

weakness, lethargy, and mild, pale diarrhoea (25), leading the vet to make a presumptive 

diagnosis of inclusion body hepatitis (IBH) (25). In April 2023, a second farm reported a similar 

event, and the same preliminary diagnosis was made. Following this, the Pacific Engagement 

Program for Animal Health (PEPAH) team within the Department of Agriculture, Fisheries and 

Forestry (DAFF) organised the collection of tissue samples from birds at these farms. After 

consultation with poultry experts, these samples were tested for IBDV and IBH by PCR at the 

Australian Centre for Disease Preparedness (ACDP). In July 2023, ACDP advised that of the 

31 samples submitted for testing, 29 (94%) had tested positive to IBDV. Three positive samples 

were sequenced and identified as a vvIBDV strain. No samples were positive for IBH. 

Epidemiological and laboratory investigation 

Study design 

This investigation was a retrospective observational study of chicken farms in Guadalcanal. 

Outbreak farms were those that met the case definition for “confirmed infected premises” and 

“probable infected premises”. Objectives of the investigation were: 

1. To describe the distribution of vvIBDV in Guadalcanal  

2. To identify risk factors for vvIBDV at chicken farms 

3. To improve understanding of the epidemiology of vvIBDV in Guadalcanal 

4. To equip MAL livestock officers with skills to investigate outbreaks, and to build 

operational capacity of MAL staff in disease prevention, preparedness and response.’  

The hypotheses of the study were:  

1. vvIBDV is present in additional farms in Guadalcanal that did not report illness or 

mortalities to MAL 

2. Farms with histories of mortality events will show evidence of infection with IBDV. 
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Case definitions 

Case definitions for this investigation were based on laboratory results and reports of signs 

consistent with vvIBDV observed on farms (i.e high mortality rates observed in flocks). At the 

time of farm visits in July – August 2023, farmers reported that they first observed large 

numbers of unexpected deaths in flocks on their farms between June 2022 and August 2023. 

The PCR assay used in this investigation does not differentiate between very virulent, variant, 

or classical forms of IBDV and further typing was not performed, therefore both clinical signs 

and laboratory results were used to classify farms as confirmed infected premises, probable 

infected premises, non-outbreak premises, and non-outbreak premises – past flock suspected. 

In addition, a category of ‘insufficient information’ was created for farms where there was not 

enough information to determine whether the farm met the outbreak case definition (Table 4.1). 

Confirmed infected premises and probable infected premises met the outbreak farm case 

definition. Confirmed and probable infected premises are reported separately throughout this 

chapter to highlight the challenges with diagnosing vvIBDV in the absence of molecular or 

genotype testing. Similarly, non-outbreak premises and non-outbreak premises–past flock 

suspected are considered non-outbreak farms and are reported separately to highlight the 

importance of clinical signs in the diagnosis of vvIBDV in Solomon Islands. 

  



Chapter Four: An outbreak of vvIBDV in Solomon Islands chickens 

146 
 

Table 4.1. Farm case definitions and criteria for farms visited between July-August 2023 

as part of very virulent infectious bursal disease virus field investigations, Guadalcanal, 

Solomon Islands   

Farm 

outbreak 

status 

Farm case 

definition 

Mass mortality (between 

June 2022 and August 2023) 

Laboratory results 

Outbreak 

farms 

Confirmed 

infected 

premises 

N/A Molecular typing positive for 

vvIBDV 

>50% of layer chicken batch  

>25% of meat chicken batch 

Positive IBDV PCR result in at 

least 1x chicken or rooster in a 

batch of chickens 

Probable 

infected 

premises 

>50% of layer chicken batch  

>25% of meat chicken batch 

Positive IBDV serology result in 

at least 1x chicken or rooster in 

a batch of chickens 

Non-

outbreak 

farms 

Non-

outbreak 

premises 

<50% of layer chicken  batch 

<25% of meat chicken batch 

Positive or Negative laboratory 

results in a batch of chickens 

Non-

outbreak 

premises –  

past flock 

suspected  

>50% of layer chicken batch  

>25% of meat chicken batch 

No results positive for IBDV but 

timing of sample collection 

does not align with timing of 

clinical signs of disease 

Insufficient 

information 

Insufficient 

Information 

Unknown Positive IBDV PCR or positive 

IBDV serology in at least 1x 

chicken or rooster in a batch of 

chickens 

or 

Results inconclusive in at least 

one bird in a batch of chickens 

and no positive results 

recorded for any other chickens 

in the same batch 
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Sampling 

Between July and August 2023, members of the PEPAH team travelled to Solomon Islands to 

investigate the outbreak and collect further samples. The selection of farms was through a 

combination of convenience and snowball sampling across several administrative boundaries 

(wards) in the northern region of Guadalcanal Island. Teams collected farm-level data and bird-

level data using two questionnaires prepared in ArcGIS which were exported into an Excel 

spreadsheet. Concurrently, teams collected whole blood and oropharyngeal and cloacal swabs 

from a selection of birds at each farm they visited. Collections included both swabs and blood 

samples from most birds. In some cases, only swabs were collected for younger, smaller birds. 

A tissue sample was collected from a recently deceased bird at one farm. Sampled birds were 

caught individually by team members.  

Blood samples were collected from the brachial wing vein of each chicken into yellow-top glass 

vascular blood tubes using a 25-gauge needle for adult birds and stored on ice. Needles and 

blood tubes were changed between each bird. Samples were allowed to clot for 2-6 hours then 

centrifuged at 3,500RPM for 15 minutes before the serum was decanted into microtubes and 

refrigerated. Flocked swabs were used to swab both the oral cavity and cloaca of the same 

bird, and entire ends of the swabs were placed in viral transport media and refrigerated. The 

refrigerated serum and swab samples were couriered by air to ACDP. Serum was tested for 

the presence of antibodies to IBDV, Newcastle disease virus (NDV), and avian influenza virus 

(AIV) using a competitive ELISA, and swabs were pooled in groups of 2 or 3 and tested for 

IBDV, NDV and AIV by a TaqMan Assay PCR. For IBDV testing, an IBDV-all assay PCR that 

does not differentiate between IBDV subtypes was used. A diagnostic algorithm for IBDV 

testing and a protocol for IBDV PCR testing is provided in Appendix 4D.  

Farm outbreak status was determined for each premises based on whether the case definition 

was met. Using Excel, laboratory results from ACDP were manually merged with bird-level 

data. Data was analysed using Microsoft® Excel® for Microsoft 365 MSO (Version 2403 Build 

16.0.17425.20236) 64-bitand RStudio 2023.06.1-524 (26). Maps were created using QGIS 

3.22.10 (27), with shapefiles sourced from the Pacific Data Hub (28).  

Logistic regression was performed to determine if there was an association between infection 

with vvIBDV and farm type, farms having multiple age classes or farms having a location in 

Capital Territory. All farms with ‘Insufficient Information’ were excluded from the regression 

model. 

Ethics 

This investigation received an ethics waiver from the ANU Human Research Ethics Council as 

per protocol 2017/909, “Request for waiver of consent for use of data in research for Master’s 
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in Applied Epidemiology students for ‘Outbreak Investigation’ and ‘Surveillance in Public 

Health’ projects”.  

Results 

Farm types 

A total of 62 farms were visited between July and August 2023.  Of the 62 farms visited, 32 

(52%) were meat chicken farms, 23 (37%) were layer farms, four (6%) farmed both layers and 

meat chickens, and three (5%) were local breed farms. Across the 62 farms, a total of 694 

birds were sampled, of which 346 birds (50%) showed evidence of infection with IBDV (Table 

4.2).  Of all farms visited, 30 (48%) reported recent unexpected deaths in batches of chickens 

(Appendix 4E).   

Table 4.2. Overview of sampling and testing of chickens after initial report of mortalities 

and during outbreak investigation 
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April-May 

2023 (initial 

reports) 

2 31 31 29 0 0 0 0 3 

July-August 

2023 

(outbreak 

investigation) 

62 694 1 1 691 39 637 323 0 

Farm case definition 

Of the 62 farms visited, 3 (5%) were classified as ‘confirmed infected premises’, 14 (23%) were 

classified as ‘probable infected premises’, 27 (44%) were classified as ‘non-outbreak 

premises’, 6 (10%) were classified as ‘non-outbreak premises–past flock suspected’, and 12 

(19%) were classified as ‘insufficient information’ (Figure 4.1). These ‘insufficient information’ 

farms showed laboratory evidence of IBDV infection but had an unknown history of mortality 

events, or the proportion of deaths in a batch of chickens was unknown (n = 10). One of the 

12 ‘insufficient information’ farms only reported inconclusive or negative results, and one farm 
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only reported positive results in a sample that was pooled with another farm. Seventeen (27%) 

farms met the outbreak case definition. Of these 17 farms, 11 (65%) were layer farms.  

 

Figure 4.1. Very virulent infectious bursal disease virus farm case definition by farm 

type, Guadalcanal, July-August 2023 

Of the 32 meat chicken farms visited, five (16%) were classified as ‘non-outbreak premises - 

past flock suspected’. One farm with both layers and meat chickens was also given this 

classification. This farm reported mortalities in meat chickens but only layers showed evidence 

of infection with IBDV. Two farms with both layers and meat chickens were classified as 

‘probable infected premises’ and one was classified as a non-outbreak premises.  

All local breed farms that were visited were classified as ‘non-outbreak premises’. 

Farm locations 

Farms were located across northern parts of Guadalcanal Island, and outbreak classifications 

of all farms varied across all wards (Figure 4.2, Appendix 4F).  
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Figure 4.2. Spatial distribution of farms2 investigated for very virulent infectious bursal 

disease virus by farm case definition, Capital Territory and surrounds, July-August 2023 

Fifty (81%) farms visited were located outside of Capital Territory in Guadalcanal province, 

including all ‘confirmed infected premises’ farms. Sampling occurred at 12 farms in Honiara 

(Capital Territory) across five wards, and at 50 farms in Guadalcanal Province across seven 

wards. Malango had the highest number of sampled farms (n = 20, 32% of all farms visited) 

and the highest number of outbreak farms (n = 7, 41% of outbreak farms). Excluding wards 

where only one farm was sampled, the highest proportion of outbreak farms occurred in East 

Ghaobata (n = 2, 50%) (Table 4.3). 

  

 
2 4 farms located outside of map area. See appendix 4G for supplementary maps 
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Table 4.3. Distribution and farm case definition of farms investigated for very virulent 

infectious bursal disease virus between July-August 2023, by ward and province, 

Guadalcanal 

Province Ward 

Count of farms by farm case definition  

Total (n) 
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Capital 

Territory 

(Honiara) 

Panatina 0 1 0 3 1 5 

Kola’A 0 0 1 3 0 4 

Matankio 0 0 1 0 0 1 

Mbumburu 0 0 0 0 1 1 

Nggoi 0 0 0 1 0 1 

Guadalcanal 

Province 

Malango 2 5 1 6 6 20 

Tandai 1 3 1 6 0 11 

West 

Ghaobata 

0 2 1 4 1 8 

East 

Tasimboko 

0 0 1 2 2 5 

East 

Ghaobata 

0 2 0 1 1 4 

Saghalu 0 0 0 1 0 1 

Vulolo 0 1 0 0 0 1 

Total 3 14 6 27 12 62 

Date illness first observed 

All farms were visited between July 2023 and August 2023. Date illness first observed was 

reported for 38 farms at the time of visit, including all 17 outbreak farms. Dates illness first 

observed ranged from June 2022 to August 2023. All three confirmed infected premises 

reported an onset of illness between March and May 2023. No farms that reported illness onset 

after June 2023 met the outbreak farm case definition (Figure 4.3). 
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Figure 4.3. Month illness first observed for all farms visited in July-August 2023, by very 

virulent infectious bursal disease virus farm case definition Guadalcanal3 

Logistic regression 

Layer farms had 7.9 times higher odds of infection with vvIBDV compared to meat chicken 

farms4 (OR 7.9, 95% CI 1.88 – 32.9).  

Farms located in Guadalcanal province had 7.3 times higher odds of infection with vvIBDV 

compared to farms in Capital Territory (OR 7.3, 95% CI 0.84 – 63.34)5.  

Farms with 2 age classes had 0.75 times lower odds of infection with vvIBDV compared to 

farms with 1 age class (OR 0.8 95% CI 0.23 – 2.49).  

Farms located within 200 meters from a river, creek or the coast had 1.5 times odds of infection 

with vvIBDV compared to farms not located near a river or the coast (OR 1.5, 95% CI 0.42 – 

5.32).  

 
3 At the time of visit in July-August 2023, farmers reported observing earliest clinical signs (mass 
mortalities) at their farm from June 2022 – August 2023  
4 Excludes farms with local breeds or with both layers and meat chickens 
5 Excludes farms with more than 2 age classes 
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Discussion  

This investigation demonstrated the presence of vvIBDV in several farms across Guadalcanal. 

Outbreak farms in this investigation experienced significant flock losses due to mortalities, 

causing substantial economic losses for farmers. In Solomon Islands, a day-old meat chicken 

chick typically costs approximately $4-5 Australian dollars (AUD), and adult meat chickens sell 

for approximately $20-30 AUD depending on weight. Factoring in the cost of chicken feed 

(approximately $32 AUD for 20kg, or $8-11 AUD per meat chicken in its lifetime6), if a meat 

chicken is processed at 6-8 weeks old as intended the farmer will make a profit. Similarly, a 

day-old layer chick costs around $9-10 AUD, and a carton of 10 eggs sells for approximately 

$7 AUD.  A layer chicken begins laying at approximately 20 weeks of age, and by this time 

each chicken will have cost approximately $25 AUD to feed7.  If a bird dies before it can be 

processed for meat or before it begins to lay the farmer will incur the cost of the day-old chick 

and the feed up until the bird’s death but not recover any of these costs through sale for 

processing or sale of eggs. These losses can be significant when a large proportion of the flock 

is affected.  

The majority of farms classified as outbreak farms were layer farms which is consistent with 

the epidemiology of the disease in other parts of the world (2). However, illness consistent with 

vvIBD was reported in 14 meat chicken farms. While only seven of these meat chicken farms 

showed evidence of infection with IBDV, this investigation demonstrated that meat chicken 

flocks, as well as layer flocks, can experience severe mortality from infection with IBDVs. As 

IBDVs are known to be extremely resilient in the environment (10), it is likely infected farms 

will continue to experience recurrent outbreaks of vvIBD without preventative measures in 

place, as an enclosure may contain viable virus for several weeks or months after removal of 

chickens (10). In this investigation, five meat chicken farms and one farm with both meat 

chickens and layer chickens reported deaths in previous flocks but showed no laboratory 

evidence of IBDV in current flocks. It is possible that the chickens sampled at these farms 

evaded infection with IBDV despite its survivability in the environment, though this requires 

further investigation. It may also be that these farms experienced disease caused by another 

pathogen. 

Complete histories were not available for farms classified as ‘insufficient information’. As 

genotyping was only performed on samples collected from farms in May 2023, laboratory 

confirmatory evidence of infection with vvIBDV was not available for the majority of farms 

visited between July and August 2023. The IBDV-all assay PCR alone is not sufficient to 

 
6 20 cents per day per meat chicken 
7 18 cents per day per layer chicken 
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identify vvIBDV as the assay does not target the hypervariable VP2 region where the mutations 

associated with vvIBDV are located. In the absence of genotyping, clinical evidence is required 

to classify farm outbreak status, and collecting this information should be prioritised for future 

surveys. Collecting this information and collecting it at more regular intervals would also help 

to assist in the understanding of the epidemiology of vvIBD in Solomon Islands. If feasible, 

molecular typing should be performed on all positive PCR samples to confirm vvIBDV. There 

are plans to undertake molecular typing of the PCR positive samples from this investigation, 

but this is not an option for serum samples and so accurate collection of farm histories remains 

essential.  

During surveys conducted by the PEPAH team, it is common practice for the same individuals 

who collect samples to also record data. This can result in errors as sampling is often prioritised 

over data collection. Delegating one or two people, including a MAL livestock officer, to focus 

only on data collection at the time of sample collection may assist with data completeness and 

analysis. For example, both the farm level and bird level questionnaires had several fields that 

were not filled out at every farm, particularly the three fields relating to farm location and fields 

relating to numbers of birds. Combining the two questionnaires and having the farm-level 

questions regarding illness or deaths in chickens, the number of deaths observed, and size of 

the flock as compulsory fields at the beginning of the questionnaire may help to ensure history 

is recorded at the time of sampling. In addition, farm coordinates are automatically collected 

at the time of sample collection, thus the number of location fields could be reduced to farm 

names and local area names, allowing other variables to be prioritised for collection. Pooling 

samples across different farms should also be avoided to reduce confusion in interpreting 

whether farms showed evidence of infection with IBDV, and subsequent surveys have tried to 

mitigate this by sampling cohorts in multiples of three. 

In addition to information regarding farm history, the questionnaire could also be improved by 

including information about risk factors for infection with vvIBDV. Information regarding sources 

of chickens and food or on-farm biosecurity practices was minimal and not standardised in this 

investigation, so these factors could not be examined. Additional variables such as source of 

day-old chicks and how long poultry farmers have kept poultry for could be included as pre-

defined drop-down items in the questionnaire. Selecting an option from these drop-down could 

be made compulsory for completion of the questionnaire, helping to ensure this field is 

completed. This information would improve understanding of vvIBD in Solomon Islands and 

should be included in future surveys. Collecting this information in a designated field rather 

than an open text “notes” field would also streamline analysis. 
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The farms included in this investigation were limited to northern regions of Guadalcanal, in part 

due to the logistics of travel in Solomon Islands. The PEPAH team and MAL have commenced 

visits to other provinces within Solomon Islands for routine livestock surveys, but travel is still 

limited within provinces due to logistical challenges. However, information collected through 

routine surveys in these additional areas could help to assist with understanding the 

prevalence of vvIBDV in Solomon Islands. Knowledge of numbers and distribution of chicken 

farms across Solomon Islands would also improve understanding of the outbreak.  

Another limitation of the study was that visits to the farms included in the investigation occurred 

several months after mortalities were first reported. As discussed earlier, some meat chicken 

flocks sampled in this investigation were purchased after batches with clinical signs of vvIBDV 

had been processed or died, therefore the cause of this earlier illness cannot be confirmed. In 

addition, the time between when illness was observed and farms were investigated increases 

the potential for recall bias, which could result in misclassifications of farm outbreak status. 

Improved reporting by farmers and improved visibility of MAL and livestock officers could 

support prompt response to disease events in the future. Surveillance activities could also be 

improved through further upskilling of MAL staff in undertaking outbreak investigations. Free 

epidemiology training modules are available online (29, 30), and Australia and Solomon 

Islands’ other development partners could also assist with sustainable capacity building within 

MAL to improve early detection and response to future IBD and other animal disease events. 

Moreover, surveillance could be improved by routine use of applications such as Epicollect 

(31), a free online collection tool that would enable real-time, digital records to be made when 

illness in flocks is reported to MAL staff. 

Preventing the spread of vvIBDV is paramount to reducing production and economic losses in 

Guadalcanal and throughout Solomon Islands. Where possible, farms should ensure 

equipment is not shared with other farms (12), and that all waste is removed from farms and 

safely disposed of if large numbers of deaths are observed within batches of chickens. Keeping 

sheds empty, ideally for several months between batches should be promoted amongst 

farmers, and may mean encouraging farmers to build more than one shed on their property, 

though many farms already do this. Batches of chickens could also be separated by fitting 

existing sheds with dividers to keep areas separate. Each area would require its own access 

point to prevent movement of material between the flocks. Promoting the use of local materials 

should be encouraged to reduce costs associated with shed construction. Another 

transmission risk for vvIBDV is through movement of people on farms. While farmers may only 

work at one farm, transmission within the farm is possible if there are multiple sheds at a 

property. Placing slip-on footwear outside each shed to wear when tending to each individual 

chicken shed or area could assist with reducing risk of spread within a property. The 
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effectiveness of this strategy would need to be further explored and complemented with 

appropriate veterinary health education, as many farmers choose to work barefoot. In addition, 

the virus could be spread by other individuals who come onto the property, including children 

and individuals purchasing eggs or chickens directly from the farm.  

Another consideration that could assist in the prevention of vvIBDV is vaccination. Globally, 

vaccination is used to control IBD, but these programs are complex with several types of 

vaccinations available and appropriate implementation would require further research (2, 10, 

32-34). Furthermore, effective vaccination programs require significant resources, and 

historically IBDV vaccinations are known to have limited efficacy in preventing infection with 

very virulent strains of IBDV (2, 14-17, 35, 36). However, if implemented correctly vaccinations 

may reduce the magnitude of mortalities in batches of chickens among farms infected with 

vvIBDV, in addition to reducing viral shedding. Decisions regarding vaccination would need 

further investigation and input from Solomon Islands Government.  

Conclusion 

This investigation demonstrated that vvIBDV is present in several areas in Guadalcanal, in 

both layers and meat chickens. Some farms with histories of mortalities showed no evidence 

of infection with IBDV, and some farms with evidence of IBDV reported no mass mortality 

events or history was unavailable. The source of vvIBDV in Solomon Islands could not be 

determined. Infected farms are likely to have recurrent infections if preventative measures are 

not implemented. Additional information on where day old chicks are sourced from, where 

chicken feed is sourced from and what vaccinations or medications are given to birds would 

be useful to further understand the epidemiology of vvIBD in Solomon Islands. Improvements 

to the surveillance of animal diseases in Solomon Islands including upskilling MAL staff could 

assist with identifying the risk pathways if future outbreaks were to occur. While vaccination 

programs for IBD have been implemented globally, these should be considered in conjunction 

with biosecurity practices to reduce the spread of IBD in Solomon Islands. Reducing the risk 

of vvIBDV in Solomon Islands will help to build sustainable agricultural systems and support 

economic development and food and nutrition security for communities.  
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Appendix 4A: Timeline of very virulent infectious disease virus outbreak identification and response, and my 

role 

 

Figure 4A.1. Timeline of significant events in very virulent infectious disease virus outbreak investigation and my involvement, 2023 – 2024.
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Appendix 4B: Sustainable Development Goal 2 – End hunger, 

achieve food security and improved nutrition and promote 

sustainable agriculture (3) 

Goal 2 overview 

Goal 2 is about creating a world free of hunger by 2030.The global issue of hunger and food 

insecurity has shown an alarming increase since 2015, a trend exacerbated by a combination 

of factors including the coronavirus disease of 2019 pandemic, conflict, climate change, and 

deepening inequalities. 

Goal 2 Targets 2.1, 2.2, 2.3 and 2.4 

2.1 By 2030, end hunger and ensure access by all people, in particular the poor and people in 

vulnerable situations, including infants, to safe, nutritious and sufficient food all year round. 

2.2 By 2030, end all forms of malnutrition, including achieving, by 2025, the internationally 

agreed targets on stunting and wasting in children under 5 years of age, and address the 

nutritional needs of adolescent girls, pregnant and lactating women and older persons. 

2.3 By 2030, double the agricultural productivity and incomes of small-scale food producers, 

in particular women, indigenous peoples, family farmers, pastoralists and fishers, including 

through secure and equal access to land, other productive resources and inputs, knowledge, 

financial services, markets and opportunities for value addition and non-farm employment. 

2.4 By 2030, ensure sustainable food production systems and implement resilient agricultural 

practices that increase productivity and production, that help maintain ecosystems, that 

strengthen capacity for adaptation to climate change, extreme weather, drought, flooding and 

other disasters and that progressively improve land and soil quality. 
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Appendix 4C: Molecular typing of the hypervariable region of the VP2 gene of Infectious bursal 

disease virus 

 

• vvIBDV characterised by amino acid substitutions circled in red 

• Variant IBDV characterised by amino acid substitutions in black boxes 

Figure 4C.1. Hypervariable region of the infectious bursal disease virus VP2 gene including regions significant to differentiating forms 

of infectious bursal disease virus, provided to the Solomon Islands Ministry of Agriculture and Livestock by the Australian Centre for 

Disease Preparedness 
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Appendix 4D: Infectious bursal disease virus testing 

Diagnostic Algorithm 

 

Figure 4D.1. Basis overview of diagnostic algorithm for generic and differential testing 

of infectious bursal disease virus  

Infectious bursal disease virus Real-Time TaqMan PCR Assay 

Inhouse protocol prepared by Jianning Wang, ACDP 

15 µl of ribonucleic acid (RNA) samples and positive controls must be heat-denatured at 98C 

for 5 min, then quickly chilled on ice for 2 min before adding into a total quality management 

mastermix plate. Samples are cycled at: 

1X 45C 10 min, 95C 10 min 

45X 95C 15 sec, 60C 45 sec 

PCR primer targets vary for generic detection of IBDV and for detection of vvIBDV.  
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Appendix 4E: Supplementary tables – evidence of infection and 

farm history 

Table 4E.1. Evidence of infection with very virulent infectious bursal disease virus and 

farm history, all farms, Guadalcanal 2023 

 

Evidence of 

infection 

No evidence of 

infection 

Further 

investigation 

required  

Grand 

Total 

 

n 

% (of all 

farms) n 

% (of all 

farms) n 

% (of all 

farms) 

Infected 

premises 1 1.6 0 0 0 0.0 1 

Suspect 

premises 23 37.1 7 11.3 0 0.0 30 

No suspicion 

vvIBDV 6 9.7 9 14.5 0 0.0 15 

Need history 9 14.5 6 9.7 1 1.6 16 

Grand Total 39 62.9 22 35.5 1 1.6 62 

 

Table 4E.2. Evidence of infection with very virulent infectious bursal disease virus and 

farm history, layer farms, Guadalcanal 2023 

 

Evidence of 

infection 

No evidence of 

infection  

Further 

investigation 

required 

Grand 

Total 

 

n 

% (of all 

farms) n 

% (of all 

farms) n 

% (of all 

farms) 

Infected 

premises 1 4.3 0 0 1 4.3 2 

Suspect 

premises 12 52.2 0 0 0 0 12 

No suspicion 

vvIBDV 3 13.0 1 4.3 0 0 4 

Need history 4 17.4 1 4.3 0 0 5 

Grand Total 20 87.0 2 8.7 1 4.3 23 
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Table 4E.3. Evidence of infection with very virulent infectious bursal disease virus and 

farm history, meat chicken farms, Guadalcanal 2023 

 

Evidence of 

infection 

No evidence of 

infection 

Further 

investigation 

required 

Grand 

Total 
 

n 

% (of all 

farms) n 

% (of all 

farms) n 

% (of all 

farms) 

Infected 

premises 0 0.0 0 0.0 0 0 0 

Suspect 

premises 7 21.9 7 21.9 0 0 14 

No suspicion 

vvIBDV 1 3.1 7 21.9 0 0 8 

Need history 5 15.6 5 15.6 0 0 10 

Grand Total 13 40.6 19 59.4 0 0 32 
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Appendix 4F: Supplementary maps 

Figure 4F.1. Spatial distribution of farms investigated for with very virulent infectious 

bursal disease virus by farm case definition status, Guadalcanal island, July-August 

2023 

 

Figure 4F.2. Spatial distribution of farms investigated for very virulent infectious bursal 

disease virus by farm case definition, Capital Territory, Guadalcanal, July-August 2023 


