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1. Abstract
Anti-Neutrophilic Cytoplasmic Autoantibodies (ANCA) associated vasculitis is a group of uncommon but clinically significant autoimmune diseases, studies had suggested its association with specific environmental risk factors, but further studies are needed to determine if specific exposure, for example occupation, is linked to more severe disease. 

This is a retrospective multi-centre observational study that aims to determine the effect of environmental and occupational exposures on clinical phenotypes and incidences of ANCA positive renal vasculitis. This is a collaborative study between Central Queensland Hospital and Health Service, Metro North Hospital and Health Service and Darling Downs Hospital and Health Service.
2. Background
ANCA associated vasculitis (AAV) is a group of autoimmune vasculitides of unknown aetiology that predominantly affect small blood vessels, which includes granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA) and eosinophilic granulomatosis with polyangiitis (EGPA). AAV accounts for 12 percent of all renal biopsies within Australia, whilst IgA nephropathy is the commonest pathology on renal biopsy at 34 percent (1). 
Multiple observational studies suggest that environmental pollution might be associated with the onset of AAV 
 ADDIN EN.CITE 
(2-5)
. Heavy metals and pesticides, which are commonly exposed to miners and farmers have been recognised as environmental hazards associated with AAV 
 ADDIN EN.CITE 
(6-8)
.. In addition, evidence suggests that both, severe cyclones and storms, may increase the incidence of AAV 
 ADDIN EN.CITE 
(3)
.

The Central Queensland (CQ) region relies heavily on cattle farming and mining industries. In February 2015, the region was significantly affected by category 5 Cyclone Marcia. Interestingly, there was a statistically significant increase in incidence of AAV after the cyclone 
 ADDIN EN.CITE 
(9, 10)
. On the contrary, AAV was found to be as common as IgA Nephropathy in Darling Downs (DD) region (11), an area reliant on farming. These findings in CQ and DD are consistent with previously reported associations between environmental hazards and occupations with AAV. Hence, more research is needed to establish the environmental risk factors that cause AAV to allow better understanding and guidance in prevention of this disease. 
AAV is said to be also associated with an increased risk of malignancy 


(12, 13) ADDIN EN.CITE  , with underlying pathophysiological hypotheses in relation  to common genetic susceptibility, chronic stimulation of the immune system and production of autoantibodies against autoantigens 
 ADDIN EN.CITE 
(12, 14)
. In addition, there is thought to be an increased risk of thromboembolic disease in AAV, with putative mechanisms in relation to endothelial changes and hypercoagulability induced by AAV and its therapy (15). As such, further studies required to assess the association of AAV with thromboembolism and malignancy. This need is further strengthened with the lack of local Australian study in such domains. 
3. Rationale
Our project is a multi-center collaborative study. We aim to determine the rates of AAV in CQ, examining any difference in clinical phenotypes of AAV in our region in comparison to DD and metropolitan region. Ultimately this study is set to identify environmental and occupational risk factors that is associated with more severe forms of AAV. This study will also help raise awareness of AAV to allow early detection and eventually guide development of prevention and management guidelines where health resources are finite. 
4. Project Aims
1) To determine annual incidence of renal AAV between the CQ (mining and farming region), DD (farming region) and Brisbane region (metropolitan region)
2) To compare annual incidence of renal AAV in CQ with incidence in wider part of the world.
3) To explore the association between environmental and occupation exposures and renal AAV incidence and associated clinical phenotypes.
4) To investigate the outcomes of patients with renal AAV across CQ and compare against DD and metropolitan region. Outcomes measured include progression of renal function over 3 years since diagnosis, kidney survival time, mortality, other complications such as malignancy and thromboembolic events. 
5) To compare the outcomes/severity of renal AAV in different regions in relation to environmental exposures.  
6) To evaluate the management of renal AAV across CQ and compare against DD and metropolitan region. 
7) To identify differences in management across 3 regions that may contribute to difference in outcome. 
5. Methodology
Study Design
A quantitative research design comprising of two parts will be carried out. Firstly, a retrospective observational study whereby cases of AAV will be identified from the existing Queensland renal biopsy registry. These patients’ medical records will then be accessed by researcher to collect data on their clinical course and treatment received. Secondly, a survey using a questionnaire form to collect data on participants’ occupational/environmental exposures leading to their diagnosis. 
Study Sites
Rockhampton Hospital renal unit (CQHHS)
Royal Brisbane Woman’s Hospital renal unit (MNHHS)
Toowoomba Hospital renal unit (DDHHS)
Study Participants/Population
A) Recruitment and consent process

· AAV patients will be identified from the existing Queensland Renal Biopsy Registry and a further systematic search of Pathology Queensland database to ensure good capture of cases. 
· These patients would have previously provided consent to have their health data collected and analysed prior to their data being added to the registry. Analysis of retrospective data from patient’s medical records would not require additional consent. Epidemiology data of the patients who underwent renal biopsy carries negligible risk and meets all qualifications for waiver of consent as per the National Statement [See Section 2.3, from pages 19-22, specifically 2.3.10 [a to I ],: https://www.nhmrc.gov.au/guidelines-publications/e72]. The patients would have consented if they had been asked as the study is not interventional. It is impractical to collect consent from these patients and some of these patients might have died; there is sufficient protection of their privacy and there is an adequate plan to protect the confidentiality of data.
B) Inclusion Criteria

· All adult (over 18 years) patients from 2005 (year of establishment of renal biopsy service in Rockhampton Hospital) to 2022 with renal biopsy confirmed AAV identified via the Queensland Renal Biopsy Registry in CQHHS, DDHHS and MNHHS will be included in the study. 
C) Exclusion Criteria

· Patients who are not diagnosed with AAV via renal biopsy during 2005-2022.
D) Potential for risk, burden and benefit to the participants

· There is no risk to the participants as this is a retrospective observational study. There is a minimal risk of inconvenience to the participants with the use of surveys. There is no immediate benefit to the participants but it may benefit the community in future if associated risk factors of AAV are identified or better defined. 
Study Method

Phase 1 - Data collection: After identifying participants with renal AAV via Queensland Renal Biopsy Registry and systematic search of Pathology Queensland database for renal biopsy confirmed AAV, investigators will collect data from the medical records using the data collection form. Phase 1 already has existing ethical approval (HREC/17/QRBW/661), participants had either already signed consent for medical records data collection at time of recruitment onto Queensland Renal Biopsy Registry study or a waiver of consent had already been granted under Queensland Renal Biopsy Registry project. 
The following information will be recorded:

· Basic demographics, such as age, sex, address postcode, nationality, ethnicity.

· Biopsy details, such as biopsy date, diagnosis, percentage of sclerosis/crescents on biopsy.

· Time to dialysis since diagnosis (if applicable)
· History of remission/relapse

· Estimated glomerular filtration rate (eGFR) trend from time of diagnosis to 3 years from diagnosis.

· Peak ANCA titre

· Induction/maintenance treatment received - to benchmark against Brisbane/Darling Downs (in terms of severity)
· Complications: malignancy, thromboembolism, cardiovascular disease and cerebrovascular disease, mortality
Phase 2 - Occupational/environmental-risk-factor survey: Patients will be provided with an information pack consisting of a consent form and questionnaire. Investigators from each of the 3 study sites will contact patients to facilitate completion of the questionnaire. Method of contact will include email, phone call, postal questionnaire, or face-to-face on day of clinic review. Phase 2 will require additional ethics approval before commencement.
The following information will be recorded:  

· Basic demographics – age, ethnicity, height, weight. 
· Organ involvement of AAV

· Occupational exposures stratified into never, less than 6 months or more than 6 months. Occupations measured include agriculture, construction, automobile repair, mining, quarrying, leather works, metal works, ship building, sandblasting, foundry, cements & ceramics, sandblasting…etc
· Geographical location of residence 
· Environmental exposures, including chemical exposures, pesticide use, construction, carpentry, agriculture, silica exposure…etc 
· Medications/allergies
· Hobby, i.e. gardening (risk of pesticides use)

· Time spent under sun

· History of infection
· History of smoking
· History of venous thromboembolism in relation to AAV diagnosis

· History of malignancy in relation to AAV diagnosis
Data Analysis


1. Estimated sample size

As this is an observational study on all renal biopsy proven AAV across 3 different regions, therefore no sample size calculation can be made.


2. Statistical consideration and data analysis
Descriptive statistics and frequency distributions will be performed for continuous and categorical variables respectively. We will perform a generalised linear model to explore the association between renal function, complications and risk factors by doing bi-variate and multivariate analysis [adjusted].

All analyses will be undertaken using Microsoft Excel and Stata 12.1 [StataCorp. 2011. Stata Statistical Software: Release 12. College Station, TX: StataCorp LP]
6. Clinical Outcomes Measured
The primary clinical outcomes include:

1) The incidence of AAV across CQHHS, DDHHS and MNHHS within Queensland and determine AAV’s association with rurality (by postcodes).

2) Association of AAV’s clinical phenotype (defined as organ involvement and ANCA titres) with biopsy result and environmental risk factors. 
3) Degree of association between AAV and environmental exposure by stratifying degree of exposure to environmental risks. 

Secondary clinical outcomes include:

1) The association between AAV phenotype and progression of disease (as determined by subsequent renal functions during the follow up period), to develop risk predictive tool on disease outcome base on phenotype. 
2) The incidence of AAV associated complications:

a. Rate of mortality 
b. Rate of cardiovascular disease 
c. Rate of thromboembolism 

d. Rate of malignancy 

3) The association of above complications with certain AAV phenotypes.
4) The association between treatments received and subsequent progression of disease, thereby indirectly determining the effectiveness of treatment as a crude measure.

7. Scope for future study expansion

By analyzing clinical data endpoints such as renal function progression, treatment received, relapse of AAV, complications including thromboembolism and malignancy. This study may create future opportunities to investigate into the following domains as expansion of the project:

1) To investigate different AAV phenotypes and risk of malignancy

2) To investigate different AAV phenotypes and its association with thromboembolism

3) To investigate different AAV phenotypes and its association with cardiovascular disease

4) To evaluate different AAV phenotypes and progression of renal function. 

5) To evaluate treatment received for AAV and its association with AAV relapse rate.
8. Project Management
As this is a collaborative study spanning across multiple health districts, each coordinating site will have at least 1 principal investigator, who will be responsible for the collection of data, storage of data, analysis of data and preparation of subsequent report. Other associate investigators will be responsible for collection of data and storage of data. Regular meetings (at least 2 monthly) will be arranged to review the progress of the study. 
9. Duration of Project
We anticipate that this study will take approximately 12 months to complete. Data collection will be performed over a period of 6 months, followed by analysis and preparation of a report. 
10. Data Management (security and storage)

Individual patient details will be de-identified and replaced with a unique study participant number prior to data analysis. All interpretation of data and data analysis will be undertaken by the research team. 

Data will be stored in Microsoft Word documents and Excel spreadsheets in Microsoft OneDrive for Business Office 365 Queensland Health endorsed product in a secure folder belonging to the Principal Investigator. The files will be password protected. The folder is shared and accessible only to the research team members, research assistant and research mentor with access controlled by Principal Investigator. 

All paper records containing de-identified data will be kept in a dedicated box within a locked office at each of the corresponding study sites. 
Data will be kept for 15 years from the date of last publication in accordance with the Australian Code for Responsible Conduct of Research and then treated as confidential waste in line with cq_a21 Administrative, Functional and Clinical Records – Storage policies.
11. Dissemination of Results
Study findings will be disseminated via Poster presentation at relevant national and international conferences and publication in peer-reviewed journals to educate wider society. In addition, a patient-friendly information leaflet will be provided to patients who participated.
12. Safety Considerations
We recognise the confidentiality of participants is paramount, hence only very basic demographic data will be recorded along with their occupational exposures. Participants will be assigned an individual ID and all personal data will be de-identified. 
Paper documents will be kept in a dedicated box in a locked office at each of the study sites. Electronic data will be recorded and stored in a secure, password-protected database only accessible to the investigators.
13. Ethical consideration
This study is a sub-study of the Queensland Renal Biopsy Registry with extension of prospective data collection via questionnaire (HREC/18/QRECH/123 and HREC/17/QRBW661). The existing Queensland Renal Biopsy Registry already has approval to cover Central Queensland Hospital and Health Service (CQHHS), Darling Downs Hospital and Health Service (DDHHS) and Metro North Hospital and Health Service (MNHHS). 
Consent

- Consent already exist for data storage, data access to medical records and retrospective data analysis from Queensland Renal Biopsy Registry 

- additional written consent will be obtained for patients to take part in questionnaire pending additional ethics approval.
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