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Account Director, Business Services
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Riverside Centre
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123 Eagle Street
Brisbane QLD 4000
GPO Box 1463
Brisbane QLD 4001 Australia

14 August 2015

Tel: +61 7 3308 7000
Fax: +61 7 3308 7001
www.deloitte.com.au

Dear Jackie,
I refer to our engagement letter dated 15 May 2015, in which you have requested Deloitte Touche Tohmatsu (Deloitte) to assist the Department of
Agriculture and Fisheries (DAF) with an assessment of the end to end process surrounding the sampling and diagnostic process and associated
reporting activities used in the response to instances of the Panama disease Tropical Race 4 in North Queensland.
I am pleased to provide you with our report. If you have any questions please do not hesitate to contact me on 3308 7530 or Ian Megom on 3308
7359.
Yours sincerely,

Nikki Scott-Smith
Partner
Deloitte Touche Tohmatsu
Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private company limited by guarantee, and its network of member firms, each of which is a legally separate and independent entity. Please
see www.deloitte.com/au/about for a detailed description of the legal structure of Deloitte Touche Tohmatsu Limited and its member firms.

Liability limited by a scheme approved under Professional Standards Legislation.
Member of Deloitte Touche Tohmatsu Limited
© 2015 Deloitte Touche Tohmatsu

Cont e n ts

OVERVIEW

Introduction
Lett e r

EXECUT I V E
SUMMARY

Limitations

3

DETAILED
FINDINGS

SUMMARY OF FINDINGS

APPENDICES

Private and confidential

Limitations
This report has been prepared exclusively for the Department of Agriculture and Fisheries (DAF) as per the terms and conditions set out in
our engagement letter, dated 15 May 2015. This report is not intended to and should not be used or relied upon by anyone else and we
accept no duty of care to any other person or entity. You should not refer to or use our name or the advice for any other purpose.

Deloitte Forensic staff are not lawyers, and our report should not be relied upon as legal advice. Our work was conducted in accordance with
the Forensic Accounting Standards, APES215, of which we are required to comply. However, our work was not conducted in accordance with
any auditing or assurance standards issued by the Audit and Assurance Standards Board, and consequently no opinions or conclusions were
made under these standards.
This report is based on the information provided to us by DAF. Other than where specified, Deloitte does not assume responsibility for the
validity and accuracy of the information obtained in this regard. For the purposes of preparing this report, reliance has been placed upon the
material, representations, documentations, information and instructions obtained. We have not undertaken any audit, testing or verification of
the information obtained and we assumed that this information is true, correct and complete and not misleading. If this is not the case or the
information changes after we receive it, then our work may be incorrect or inappropriate for you.
Deloitte completed its field work on 15 June 2015 and has not updated its work since that date. The services will be limited by the time
available to us, the agreed scope, information available, the accessibility of information sources and clarity or lack of clarity of your objectives.
We reserve the right to revise any opinion or conclusion in our work if material information becomes known to us after the date our work is
issued.
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Background, Objectives and Scope
Background

Objective

Scope

The DAF is currently managing a response to
Panama disease Tropical Race 4 (TR4). TR4 or
more specifically Fusarium oxysporum f. sp.
cubense tropical race 4 (Foc TR4) is considered
the most destructive disease of banana in modern
times. It is a serious threat to the >$500M
Cavendish banana industry in Queensland. The
DAF has issued Directions under the Plant
Protection Act 1989 (s13) , effectively
quarantines, on three (3) properties as part of the
response

The objective of our engagement was to assess
the adequacy of the end to end processes
surrounding the sampling and diagnostic
assessment process and associated reporting
and response activities in regards to the recent
reported instances of TR4 to address the
following specific requirements:

The scope of our engagement was to:

• What standard operating procedures were
available to inform decision making in the
assessment of samples at the laboratory

• Examine and assess the relevant
documentation including Standard Operating
Procedures (SOP), policies etc.

• Conduct interviews with key personnel
involved1 with the end to end process. Assess
the laboratory environment against relevant
standards (national and/or international)
• Map the process followed in relation to 43IP
and the associated timeframe and reporting
activities2

• Were the procedures followed
Decisions about actions to eradicate or contain a
pest or disease, including issuing Directions, are • Were there technical issues that impacted on
• Obtain supporting documentation to verify the
made on scientific evidence of the presence of a
the accuracy/validity of the results
escalation of issues/results in relation to 43IP
pest or a disease on a property, the likelihood of
• At what stage could ambiguity/uncertainty
establishment and spread, and the consequences
• Assess the adequacy of the process and
about the accuracy (i.e. the false positives) of
of that spread
associated decision making and response
3
the Dita et al methodology become material
activities
The quarantine of an infected property at
to decision making
Mareeba (43IP) was lifted after it was determined
• Identify opportunities for improvement to the
• Was appropriate action taken to address the
the test result, on which the decision to place the
existing process and associated reporting
impact of the ambiguity and uncertainty on
property under quarantine was partially based,
and response activities.
decision making
was a false positive i.e. there was no evidence of
the presence of the disease (Foc TR4) in the
• What issues could have been foreseen
samples tested from the property
• Did decisions made by DAF to issue
1 Refer to Appendix A for a list of key people interviewed
Subsequently, DAF engaged Deloitte to conduct
Directions based on the information available 2
Refer to Appendix B for a timeline of events
an independent procedural review of the Panama
meet a test of reasonableness
3 Dita et al, 2010, 2011. A molecular diagnostic for tropical
disease diagnostic systems and processes used
race 4 of the banana fusarium wilt pathogen. Plant
• What recommendations should be
by DAF and associated facilities.
Pathology, 59, 348-357
considered for improvement.
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Key Findings
Detailed findings can be found by clicking on the relevant section in the task bar below. A summary of our key findings is as follows:

Policies and Procedures
• Deloitte identified and reviewed procedures for sample tracking, recording and reporting and laboratory quarantine together with a handwritten diagnostic
procedure prepared by the State Coordination Centre (SCC) Planning Manager (SPM) and a draft Policy for the Panama TR4 for the distribution of
laboratory results (dated 24 March 2015). From our review of the documentation and walk through of the process it appears that these policies and
procedures were followed.
Methodology and Testing
• There is no single reliable and rapid molecular method of detecting Foc TR4. Best practice involves the use of tests such as the Polymerase Chain
Reaction (PCR) described by Dita et al4 in conjunction with Vegetative Compatibility Group (VCG) analyses, internal symptomology and volatile
production as was done during this response
• The inconsistency between the negative visual diagnosis, the positive Dita PCR result and failure to grow a culture initially led diagnosticians to believe
that sampling was the cause i.e. the amount of infective material in the sample was small. Consequently the diagnosticians requested additional
samples. The potential for cross-contamination raised by senior management was discussed with the diagnostic team and discounted due to stringent
laboratory practices in the Quarantine Containment Level 3 (QC3) laboratory.
• There was no evidence of prior issues with the Dita PCR protocol and no consideration was given by diagnosticians or management to the possibility of
the test being unreliable
• All reasonable steps were taken to verify the original positive result for 43IP sample M591, however, all were unsuccessful
• The molecular-based diagnostic protocols published for Foc TR4 are not robust enough. The Dita PCR protocol did not demonstrate the specificity
required to test for Foc TR4 in Australia. There was no evidence that this false positive was caused by human error or poor laboratory practice. The use
of the Dita PCR methodology as a diagnostic tool for the detection of TR4 has now been discontinued by DAF.

Decision Points
• The Chief Biosecurity Officer (CBO) adopted a risk-based approach consistent with that taken in relation to an infected property at Tully (1IP) and
declared an emergency response on receipt of a positive Dita PCR result.

4 PCR analysis as published in: Dita et al, 2010, 2011. A molecular diagnostic for tropical race 4 of the banana fusarium wilt pathogen. Plant Pathology, 59, 348-357.
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Key Findings
Decision Points(Cont’d)
• This was based on a verbally agreed protocol for dealing with containment of Foc TR4. All those involved in agreeing the protocol discussed a number of
considerations including the implications of not acting in a timely way to minimise the continuation of the risk of spread
• There were also links established between 1IP and 43IP. Deloitte were informed these links added significant weight to the considerations made at the
time providing a level of justification to the invoking of the quarantine, as a precautionary response whilst further ‘confirmatory’ testing took place using
VCG.

4 PCR analysis as published in: Dita et al, 2010, 2011. A molecular diagnostic for tropical race 4 of the banana fusarium wilt pathogen. Plant Pathology, 59, 348-357.
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Recommendations
Based on our review of the end to end process and our discussions with key personnel Deloitte recommend DAF consider the following:
• Develop a quality assurance process to ensure the reliability of diagnosis and reporting by providing for adequate documentation and regular
independent review of processes and methodologies, reporting and management
• Document consistent processes and methodologies and establish guidelines for imposing quarantine
• Minute all decisions made involving statutory requirements under the Plant Protection Act which could be reviewable under judicial or administrative
processes
• Develop and implement a laboratory management information system. This will facilitate detailed, consistent, systematic and timely reporting of
diagnostic results and will aid the decision-making process. The potential for misreporting and loss of information integrity will also be reduced.
Uniformity of sample identification, results documentation and recording procedures will also assist in sample tracking and management
• Develop or support the development of a reliable molecular test for TR4 as diagnostic methods developed in other countries need to be tested and
validated in the Australian environment
• Perform and record regular servicing and recalibration of equipment.
We recommend the following however, these could be considered under the Terms of Reference for the recently announced Biosecurity Queensland
Capability Review:
• Assess the core function of the diagnostic laboratory to inform the level of resourcing, specialist support and processes required to meet the
objectives of Biosecurity Queensland(BQ)
• Review the laboratory organisational structure whilst considering the unique attributes and complexities of plant diagnostics as there is a
requirement for the laboratory to build ‘scale up’ capacity to respond to an emergency event
• Establish appropriate resourcing levels to support laboratory objectives particularly in the event of an emergency response. Laboratory personnel
should, where possible, be engaged directly by BQ
• Implement a ‘Preparedness Plan’, to ensure continued efficient and effective laboratory management, that enables scale up of ‘core capacity’ from
business as usual to manage diagnostic response in an emergency event (including resourcing)
• Establish a dedicated team to address laboratory management and oversight, plant diagnostics capability (including molecular specialist skills) and
quality assurance review capability. Under an emergency response situation, it is preferable to have dedicated facilities and equipment for exclusive
use of the diagnosticians.
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Detailed Findings
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Methodology

Reviewed policies,
procedures, processes
and other documents
provided

Mapped processes using
flowcharts & event
timelines

Finalised report and
discussed key findings
with Management

Documented our findings
as outlined in our
engagement letter and
identified opportunities for
improvement

Interviewed 10 key
laboratory, SCC and DAF
personnel

Engaged an independent
technical expert5 to
conduct a review of
laboratory processes
Weekly status updates were provided to ensure that all key stakeholders were kept informed of the work we performed, our
observations and key findings.
5

Refer to Appendix C for a copy of the independent technical expert report.
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Detailed Findings
Policies and Procedures
Deloitte reviewed the policies and procedures provided by DAF and conducted walk throughs of the laboratory processes with the key diagnosticians
involved in the response to gain an understanding of the end to end process that was executed and obtain evidence and clarification if required.
Deloitte also mapped the processes surrounding application of the following policies/procedures7:

1.

Policy for the Panama TR4 Distribution of Laboratory Results (Draft, V1, 24 March 2015)

2.

Procedure for Receipt, Handling, Tracking of Diagnostic Samples and the Reporting of Diagnostic Results (V4.1)

3.

Flowchart of Diagnostic Samples

From our review of the documentation, Deloitte note the following :
•

The draft Policy for the Panama TR4 Distribution of Laboratory Results which outlines the diagnostic and reporting protocol for Foc TR4 was
drafted on 24 March 2015 after the response to quarantine 1IP (Tully property) on 04 March 2015

•

A diagnostic procedure (a handwritten flowchart that had not been through a review process) prepared by the SPM8 was provided to diagnosticians
around 26 March 2015. This requires suspect samples to be tested by Dita PCR on DNA extracted from plant tissue at the same time as isolations
are carried out (i.e. attempts to culture Fusarium from the plant tissue). This is in addition to the draft Policy for the Panama TR4 Distribution of
Laboratory Results where the sample is firstly cultured on selective media for 14 days and if there is no growth consistent with Fusarium, the
culture is recorded as Isolation Negative. If a culture is able to be grown it is then tested by Dita PCR and/or VCG – a test of ability to fuse with a
known strain. The handwritten procedure provided by the SPM was used In the case of 43IP. Refer to Appendix D for a map of the two processes

•

Our walkthrough with the diagnosticians of the procedures for Receipting, Handling, Tracking of Diagnostic Samples, Reporting of Diagnostic
Results and the Containment of Plant Pathogens indicated the procedures were generally adhered to

•

We have not been advised of any additional procedures that relate to the risk based assessment procedures stated above to inform decision
making in relation to a response to a suspected Foc TR4 positive result

•

Deloitte were informed that during a meeting of senior BQ individuals it was agreed that if there was a positive Dita PCR result they would invoke
quarantine. It should be noted this meeting was not minuted and we were not advised of additional notes being made by individuals present at that
meeting.
6 Refer

to Appendix D for a list of documentation provided
to Appendix E for a process map of the Policy for the Panama TR4 Distribution of Laboratory Results and the Flowchart of Diagnostic Samples
8 It should be noted that the informal diagnostic procedure is a hand-drawn flowchart
7Refer
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Detailed Findings
Interview Findings

Deloitte interviewed ten key personnel across BQ, DAF, SCC, Agri-science Queensland (ASQ) and Queensland Alliance for Agriculture and Food
Innovation (QAAFI). The key points from the interviews are outlined under four key themes. Refer to Appendix A for a list of individuals interviewed (by
position title).
Policies and Procedures
The key points from the interviews in relation to the policies and procedures are documented below:
• A number of key personnel reported that unlike the animal health world where there are well-known, well-studied diseases with well-established
diagnostic methodologies, plant health is a complex area with a large number of plant pests and diseases including, bacteria, fungal infections and
viruses, some of which may not be well-understood or studied and thus, not documented or are difficult to document. As a result, standard
operating procedures to inform decision making in the assessment of samples at the laboratory are not always available
• The SPM advised there was no impetus to establish a specific response plan in the first few weeks of the emergency response given the pathogen
cannot be eradicated and its longevity in the soil. The team discussed developing a response plan after the first Dita PCR result was known at 1IP.
Deloitte were advised by the SPM that a response plan for Foc TR4 is currently in development. Deloitte understands from subsequent
discussions with DAF that the urgency to develop a strategic response plan for this process did not exist as it was concluded that the pathogen was
unlikely to be eradicated from the soil through any practical or available means. On this basis, the mechanisms of the predetermined Exotic Plant
Pest Response Deed would not be invoked

• The need to develop and formalise a laboratory response plan was identified by the Acting Director, Animal Biosecurity Science. He stated that a
‘preparedness plan’ that outlines the mobilisation of additional diagnostic resources in an event should be developed
•

In addition, he said that a corrective action plan which outlines how issues, such as questions around the reliability of results, are managed, and
rectified should be part of a quality system. This was supported by the SCC Director who stated that a process to capture considerations and the
decision making surrounding the response needs to be formalised at the time a decision is made

• The SPM informed us that the decision to quarantine 43IP on a positive Dita PCR result was based on verbal discussions between the CBO, the
General Manager (GM), the Acting SCC Director and the SPM. This conversation was not minuted and no supporting documentation for this
decision could be provided
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Detailed Findings
End to End Process
The key points from the interviews in relation to the ‘end to end’ process are documented below: Refer to Appendix B for a full timeline of the end to
end process.
• The diagnostic testing process for Foc TR4 involves multiple layers of testing which includes, but is not limited to, visual identification of external
and internal symptoms, isolation of Foc, various PCR tests performed on tissue and/or culture and a VCG test
• The VCG test is a definitive test that will confirm Foc TR4. However, it is a slow biological test that takes approximately three weeks to produce a
result as it relies on the growth of a culture. In contrast, the Dita PCR test is quick to perform and can produce results in approximately six hours.
Deloitte were informed that the Dita PCR test was therefore relied upon for the early detection of TR4

• In relation to 43IP, the farmer had requested DAF to inspect suspicious plants as they were displaying external symptoms (i.e. yellowing of the
leaves). The suspect plants were cut so the vascular tissue could be inspected. The inspection showed no signs of discolouration (i.e. browning of
the psyllium). A sample (M591) was collected on 26 March 2015 for testing in the laboratory in accordance with sampling procedural requirements
to sample externally symptomatic plants irrespective of a positive or negative visual diagnosis
• After visual diagnosis of sample M591, a Dita PCR test was conducted on the host tissue and returned a positive result for Foc TR4 on 28 March
2015 however a culture from the sample could not produce a FocTR4 isolate. According to the QAAFI Research Scientist, the Dita PCR test result
was not a strong positive
• The QAAFI Research Scientist re-performed the test on 31 March 2015 and on 1 April 2015 a positive result was delivered. However, she said that
due to the inability to grow a culture she was not convinced by the results and requested that the BQ Senior Research Scientist to attempt Foc TR4
isolation from M591 tissue over the Easter weekend. This involved taking another strand of tissue from M591. However, the re-isolation attempt
from the tissue, again did not produce a culture
• The QAAFI Research Scientist emailed the BQ Senior Research Scientist and the BQ Principal Plant Pathologist on 8 April 2015 reporting the
M591 positive result by Dita PCR and noted the inability to grow a culture from this sample. She stated that sampling may have been an issue due
to inconsistencies with the M591 results. She suggested that the plant from which the M591 sample was collected should be resampled for retesting (refer to Appendix F for email support)
• On receiving this email the BQ Principal Plant Pathologist prepared a Diagnostic Report on M591 that stated the visual diagnosis and isolation
were negative but the Dita PCR test (on the host tissue) tested positive for TR4 (refer to Appendix G for diagnostic report)
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Detailed Findings
End to End Process cont.

• On 8 April 2015, the BQ Senior Research Scientist sent an email to the Acting SCC Director and the GM, Plant Biosecurity attaching the
report noting the positive Dita PCR result along with the negative internal visual symptom and the inability to isolate Fusarium in the culture.
The BQ Senior Research Scientist stated that additional sampling would be required from 43IP (refer to Appendix H for email support)
• Many interviewees stated that conversations were held relating to concerns of cross contamination of M591 with samples from 1IP or cross
specificity as a result of the previously recorded presence of Panama disease Race 1 (R1) on the same portion of IP43 as the plant from
which sample M591 had been taken. The Acting SCC Director discussed the possibility of cross contamination with the SPM. The SPM
provided advice regarding the diagnostic testing process including the professionalism and experience of the diagnosticians as well as
consultation with them about their laboratory practices and findings. Based on these discussions, concerns surrounding cross
contamination were discounted by these individuals

• Based on the report the SCC Director decided to quarantine 43IP in line with the verbally agreed protocol to quarantine a property based on
a positive Dita PCR result
• Following discussions between the SCC Director, the Acting CBO, the BQ Principal Plant Pathologist and others a decision was made for
the quarantine remain in place whilst resampling and VCG analysis was completed
• The QAAFI Research Scientist continued to complete a variety of PCR tests on different gene regions on the same sample (M591)
• 18 additional samples from 43IP were collected between 9 April 2015 and 21 April 2015. These were tested using Dita PCR analysis but
again Fusarium could not be isolated and samples tested negative to the Dita PCR testing (refer to Appendix I for a summary of results)

• Samples M734 and M737, which were samples collected by re-sampling the same plant from which M591 (i.e. the original plant) had been
collected, eventually produced a culture which enabled VCG testing to be conducted by a Plant Pathologist at ASQ
• The ASQ Plant Pathologist regularly reported his observations to the diagnosticians and the SPM during the VCG testing period via email
• On 18 May 2015, M734 and M737 tested negative to Foc TR4 by VCG. The results were emailed to the BQ Principal Plant Pathologist, the
BQ Senior Research Scientist and the QAAFI Research Scientist
• On the same day, the BQ Principal Plant Pathologist sent an email to the GM, Plant Biosecurity, summarising the diagnostic testing results
for all 18 samples from 43IP. He made a number of observations in relation to their diagnostic investigations and stated “changes to the
diagnostic protocol have been proposed…. These changes recognise that VCG analysis is the most reliable way to identify TR4.” He
concluded “there is no reliable evidence to show that TR4 is present on 43IP.” (refer to Appendix J for email support).
• Following receipt and consideration of this report the 43IP quarantine was lifted.
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Detailed Findings
The Dita et.al Methodology

The key points from the interviews in relation to the Dita methodology are documented below:
• A number of PCR tests have been developed by the international scientific community to detect the presence of Fusarium. Some are specific to
Foc TR4 and some are specific to Foc
• Specifically, a multiplex PCR-based diagnostic tool was developed by Professor Dita et al in 2010, 2011 to detect isolates from Foc TR4 for fungal
or plant samples. The authors concluded that this diagnostic procedure is currently the best option for the rapid and reliable detection and
monitoring of Foc TR4 to support eradication and quarantine strategies9
• As the Dita PCR test is a published and internationally recognised molecular diagnostic, it was selected to form part of the diagnostic process for
the current Foc TR4 response which involves a number of different tests: visual identification of external symptoms and internal symptoms, PCRs
(performed on tissue and/or culture) and a VCG test
• Whilst the Dita PCR test was relied upon for early detection of Foc TR4 it was not intended to replace biological testing (i.e. the VCG analysis).
Rather, the molecular and biological diagnostics were to be used in conjunction with the entire diagnostic suite in the detection of Foc TR4. It was
agreed that the Dita PCR test would be conducted first while isolations were being carried out which is consistent with the flowchart process
prepared by the SPM10
• The SPM advised that the team were familiar with the Dita methodology and had confidence in its application as it is sensitive and specific to
detecting Foc TR4 of the banana fusarium wilt pathogen. This is a view supported by all those Deloitte interviewed

• The GM, Plant Biosecurity advised that the diagnosticians were using the Dita PCR method appropriately
• The QAAFI Research Scientist conducted the Dita PCR test on M591 twice. However, she explained this was because she was not convinced by
the initial positive result when the sample was unable to grow a culture
• The QAAFI Research Scientist told us that at the time she thought sampling may have been an issue due either to insufficient quantity or quality of
Foc TR4 present in the M591 sample for culture to isolate the pathogen, as they were unable to grow a culture from the M591 sample. Therefore,
in her email to the BQ Senior Research Scientist on 8 April 2015, she suggested that M591 should be recollected for re-testing (refer to Appendix F
for email support).
9
10

Dita et al, 2010, 2011. A molecular diagnostic for tropical race 4 of the banana fusarium wilt pathogen. Plant Pathology, 59, 348-357
Refer to Appendix E for a process map of the flowchart for diagnostic samples
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Detailed Findings
The Dita et.al Methodology cont.
•

The inconsistency of the reported results and the potential for cross-contamination during the PCR analysis was discussed by senior management
in a meeting held on 8 April 2015 and again on 9 April 2015 when the SCC Director returned from leave. They sought advice from the SPM (an
expert in Panama disease) in relation to the level of confidence surrounding the result. The SPM advised that whilst the results were inconsistent,
the diagnosticians were confident with the results as the controls were robust. In addition, the possibility of cross-contamination was considered
unlikely due to their stringent laboratory practices in the QC3 laboratory. This was confirmed by our walkthroughs of the Quarantine Containment
Level 2 (QC2) and QC3 SOPs. It should be noted that no minutes were taken. We were not advised of additional notes being made by individuals
present at that meeting

• Deloitte were informed that the inability to grow a culture was also discussed by the Acting SCC Director and the diagnosticians. The Acting CBO
informed us that the diagnosticians had no explanation for this. There was consideration given to the potential for cross-reactivity. However, we
were told by the SPM that they considered the adequacy of the controls in place to indicate the tests had functioned correctly and therefore
excluded potential for cross-reactivity
• Throughout April and early May, the diagnosticians conducted and finalised results for Dita PCR tests on additional samples collected from 43IP.
On 18 May 2015 VCG tests were completed and all results were reported to the SCC Director (refer to Appendix I for a summary of results).
Based on these results the diagnosticians suggested that the Dita PCR test may be unreliable as a detector of Foc TR4 (refer to Appendix J for
email support)
• The QAAFI Research Scientist told us she received an email on 23 May 2015 (post quarantine of 43IP) from Professor Miguel Dita, (principal
author of Dita et al., 2010,11) highlighting cross-specificity issues in some cases. Deloitte sighted this email during our interview with the QAAFI
Research Scientist conducted on 05 June 2015
• In the email dated 18 May 2015, from the BQ Principal Plant Pathologist to the GM, Plant Biosecurity, the diagnosticians proposed the urgent
development of a reliable PCR or other molecular test for the detection of Foc TR4 in banana tissue, soil and water to ensure effective
management and containment of the pathogen
• Deloitte were informed by the BQ Principal Plant Pathologist on 03 June 2015 that the DAF diagnostic protocol no longer includes the Dita PCR
test. Deloitte were subsequently advised by DAF that the Dita PCR test may continue to be used, particularly to provide evidence in relation to
specificity. However, it will not be relied upon to determine the presence of Foc TR4.
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Detailed Findings
Key Decision Points
The key points from the interviews in relation to the decision points are documented below:
• Panama disease is a vascular wilt disease in banana plants that has the potential to cause significant damage to Australia’s banana industry. The
disease can impact all commercial banana varieties, including the dominant Cavendish variety which accounts for 95% of Australian production11
• When 1IP tested positive for Foc TR4 using the Dita PCR test, the result (as with any positive results for plant pests or diseases) was reported by
the GM and the CBO for discussion and to formulate a response. Deloitte were advised that DAF senior management decided that given the nature
of the disease and the potential to cause significant damage to the Queensland banana industry, they would take a precautionary approach and
quarantine a property if a sample tested positive for Foc TR4 by the Dita PCR test until the results were confirmed by further testing (VCG analysis)
• It was confirmed by all those Deloitte interviewed that whilst the VCG test is a definitive test for the detection of Foc TR4, it can take approximately
three weeks to perform and relies on the growth of a culture. This added weight to the decision to conduct the Dita PCR analysis first (whilst
isolations were being carried out to grow a culture) and quarantine a property based on a positive Dita PCR result. The CBO adopted a risk-based
approach consistent with that taken in relation to 1IP and declared an emergency response on receipt of a positive Dita PCR result
• Deloitte were told of known links between 1IP and 43IP in relation to the movement of people and earth-moving equipment in 2011 (which is within
the lifespan of Foc TR4 in the soil). This contextual evidence could have added weight to the decision to quarantine 43IP
• Deloitte were informed by those that were interviewed that the decision to quarantine 43IP was based on a verbally agreed protocol relating to a
positive Dita PCR result. This process included discussion of a number of considerations including consideration of scientific evidence of the
presence of the pest or disease on a property, the likelihood of establishment and spread, and the consequences of that spread. Consideration was
also given to the requisites for imposition of quarantine, impact of imposition of restrictions and the implications of not acting in a timely way to
minimise the continuation of the risk of spread.

11

This information is corroborated by published journal articles/reference papers provided to Deloitte and online research conducted by Deloitte
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Detailed Findings
Issues Identified
Deloitte have identified a number of issues and areas for potential improvement that are summarised below under four key themes:
Resourcing

• Funding for plant health diagnostics has been challenging in recent times and the number of laboratory resources at the time reflects those
challenges

• The laboratory was understaffed with four key diagnosticians conducting testing, reporting and managing the laboratory at the same time.
However, the need for assistance during the initial stages of the response was not raised early enough. This could potentially result in the
diagnosticians making errors caused by fatigue and overload however there was no evidence of errors due to fatigue or overwork in this case
• Deloitte note that additional temporary resources have recently been engaged to assist with the response. This has only addressed the issue of
resourcing in the short term.
Laboratory organisational structure
• The Foc TR4 response relies on facilities and staff collaboration between three different agencies (BQ, AQS and QAAFI) with different sources of
funding. Different diagnostic steps are conducted by the different agencies which has the potential for miscommunication and which relies on the
goodwill and cooperation of the relevant staff. Deloitte note there was strong collaboration between the parties using the same facilities and
equipment. However, the diagnostic processes in the laboratory are fragmented and potentially inefficient and does not lend itself to effective
management and reporting of results. Whilst there is no evidence that these issues impacted the results on this occasion this could be an issue in
the future
• The laboratory is a facility shared with PhD students and research projects among others. Whilst there is no reason to believe this impacted the
results it could be an issue in the future
• The issues surrounding the laboratory organisational structure also highlight the complexities of the plant health world. As there are a significant
number of plant pests and diseases the diagnostic capability is limited and located in disparate parts of the world. Deloitte learned that as a result
it would be difficult to establish a single diagnostic laboratory with capabilities to address all the known pests and diseases. This explains why the
BQ diagnosticians often have to outsource some of their testing to obtain a diagnosis as they do not have the required capability/expertise on site.
Ideally, the focus should be on having access to the right expertise at the right time.
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Detailed Findings
Reporting
• All interviewees were in agreement that the diagnostic reporting needs improvement. The CBO stated that the reporting of diagnostic results
needs to be detailed, consistent, systematic and timely so that senior management can understand the status and results of samples tested.
Deloitte understands this is closely linked to the current laboratory structure
• Some people believe the diagnostic reports are inadequate from a decision-making point of view. The involvement of three agencies in the
diagnostic reporting process (BQ, ASQ and QAAFI) creates the potential for misreporting and loss of information integrity particularly as
comments/nuances were provided via email and then transcribed into the database. Whilst there is no evidence that this issue impacted the
results on this occasion it could be an issue in the future
• Sample tracking was made difficult by samples moving between the three agencies as each maintains their own laboratory books and
documentation. This was coordinated by the BQ Senior Research Scientist who entered details into the database. Some minor record keeping
inconsistencies were noted by the technical expert. For example, there were no records of kit batch numbers that were used or records of
freeze-thaw events. These records are important in determining whether the reagents may have had any impact on unexpected test results.
(The expert was informed this has since been addressed.)
Quality Assurance Process
• There does not appear to be a formal quality assurance process underpinning the laboratory structure. Deloitte were subsequently advised by
DAF that quarantine accreditation processes are maintained and regularly audited for the QC2 and QC3 laboratories
• Routine quality assurance processes such as regular servicing and recalibration of equipment was not performed or recorded.
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Summary of Findings
Based on our review of the end to end process and our discussions with key personnel Deloitte note the following:
Policies and Procedures
• Deloitte acknowledge that unlike the animal health world where there are well known, well studied diseases with well established diagnostic
methodologies, it is difficult to document a full range of procedures for plant health diagnostics
• Our walkthrough with the diagnosticians of the procedures for Receipting, Handling, Tracking of Diagnostic Samples, Reporting of Diagnostic Results
and the Containment of Plant Pathogens showed the procedures were generally adhered to
• An informal diagnostic procedure was handwritten by the SPM early in the response and this was provided to the diagnosticians to follow. This process
adopted was in addition to the process documented in the draft Policy for the Panama TR4 Distribution of Laboratory Results which was created on 24
March 2015 (post 1IP quarantine). The informal procedure was in use throughout the diagnostic process for 43IP
• There were no documented operating procedures available to inform decision making in relation to the response to a suspected Foc TR4 incident. At
the time of placing 1IP under quarantine, a verbal decision was made during a meeting of senior BQ management to impose quarantine on a positive
Dita PCR result. However there are no minutes of this meeting. This approach was applied in the case of both 1IP and 43IP placing them under
quarantine on the basis of a positive Dita PCR result.
Methodology & Testing
• The Dita PCR test is internationally recognised and considered a reliable and rapid molecular method for the detection of Foc TR4. However, following
a review of all laboratory testing related to M591 and 43IP, this test was deemed to be unreliable when used alone. Best practice involves the use of a
range of tests such as, gross internal symptomology, volatile production, molecular assays and culture followed by confirmation by VCG analysis as
was done during this response
• The molecular-based diagnostic protocols published for Foc TR4 are not robust enough. The Dita protocol did not demonstrate the specificity required
to test for Foc TR4 in Australia

• Deloitte found no evidence of technical issues such as cross-contamination, human error or poor laboratory practice that impacted the accuracy/validity
of the results during the course of diagnostic testing
• Deloitte found no evidence to suggest there were questions or concerns raised in relation to the appropriateness and the accuracy of the Dita PCR test
at the time of placing 43IP under quarantine. The reliability of the test to detect TR4 was questioned after testing on 43IP samples had been completed.
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Summary of Findings
Decision Points
• The CBO adopted a risk-based approach consistent with that taken in relation to 1IP to invoke quarantine restrictions on 43IP
• This decision was based on a verbally agreed protocol for dealing with containment of Foc TR4. This process included discussion of a number of
considerations including consideration of scientific evidence of the presence of the pest or disease on a property, the likelihood of establishment and
spread, and the consequences of that spread. Consideration was also given to the requisites for imposition of quarantine, impact of imposition of
restrictions and the implications of not acting in a timely way to minimise the continuation of the risk of spread
• There were also links established between 1-IP and 43IP. Deloitte were told that these added significant weight to the considerations made at the time
providing a level of justification to the invoking of the quarantine, as a precautionary response whilst further ‘confirmatory’ testing took place using VCG
• The protocol was applied consistently to 1IP and 43IP.
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Recommendations
Based on our review of the end to end process and our discussions with key personnel Deloitte recommend DAF consider the following:
• Develop a quality assurance process to ensure the reliability of diagnosis and reporting by providing for adequate documentation and regular
independent review of processes and methodologies, reporting and management
• Document consistent processes and methodologies and establish guidelines for imposing quarantine
• Minute all decisions made involving statutory requirements under the Plant Protection Act which could be reviewable under judicial or administrative
processes.
• Develop and implement a laboratory management information system. This will facilitate detailed, consistent, systematic and timely reporting of
diagnostic results and will aid the decision-making process. The potential for misreporting and loss of information integrity will also be reduced.
Uniformity of sample identification, results documentation and recording procedures will also assist in sample tracking and management
• Develop or support the development of a reliable molecular test for TR4 as diagnostic methods developed in other countries need to be tested and
validated in the Australian environment.
• Perform and record regular servicing and recalibration of equipment
We recommend the following however, these could be considered under the Terms of Reference for the recently announced Biosecurity Queensland
Capability Review:
• Assess the core function of the diagnostic laboratory to inform the level of resourcing, specialist support and processes required to meet the
objectives of Biosecurity Queensland(BQ)
• Review the laboratory organisational structure whilst considering the unique attributes and complexities of plant diagnostics as there is a
requirement for the laboratory to build ‘scale up’ capacity to respond to an emergency event
• Establish appropriate resourcing levels to support laboratory objectives particularly in the event of an emergency response. Laboratory personnel
should, where possible, be engaged directly by BQ
• Implement a ‘Preparedness Plan’, to ensure continued efficient and effective laboratory management, that enables scale up of ‘core capacity’ from
business as usual to manage diagnostic response in an emergency event (including resourcing)
• Establish a dedicated team to address laboratory management and oversight, plant diagnostics capability (including molecular specialist skills) and
quality assurance review capability. Under an emergency response situation, it is preferable to have dedicated facilities and equipment for exclusive
use of the diagnosticians.
Summ ar y of Findi n g s

OVERVIEW

24

Rec om m e n d a t i o n s

EXECUT I V E
SUMMARY

DETAILED
FINDINGS

SUMMARY OF FINDINGS

APPENDICES

Private and confidential

Appendix
A p p e n d i x A
A p p e n d i x B
A p p e n d i x C
A p p e n d i x D

A p p e n d i x E
A p p e n d i x F
A p p e n d i x G
A p p e n d i x H

A p p e n d i x I
A p p e n d i x J
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Appendix A
List of Key Personnel Interviewed
Position
General Manager Plant Biosecurity and Product Integrity,
Chief Plant Health Officer, Department of Agriculture and Fisheries (DAF)
Senior Research Scientist , Biosecurity Queensland (BQ)
Director State Coordination Centre, Department of Agriculture and Fisheries (DAF)
Research Fellow (Banana Diagnostics)
Queensland Alliance for Agriculture and Food Innovation (QAAFI)

Executive Director Regions and Industry Development
(acting Chief Biosecurity Officer), Department of Agriculture and Fisheries (DAF)
Plant Pathologist, Agriculture Science Queensland (ASQ)
Planning Manager State Coordination Centre, Biosecurity Queensland (BQ)
Principal Plant Pathologist, Biosecurity Queensland (BQ)
Chief Biosecurity Officer, Department of Agriculture and Fisheries (DAF)
Acting Director, Animal Biosecurity Science
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Appendix B
Event Timeline of End to End Process

R1 - Panama disease
Race 1 – infects
ladyfinger banana
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Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)

A

OVERVIEW

B

C

D

E

EXECUT I V E
SUMMARY

F

G

H

I

J

DETAILED
FINDINGS

28

SUMMARY OF FINDINGS

APPENDICES

Private and confidential

Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)
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Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)
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Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)
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Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)
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Appendix C

Independent Technical Expert Assessment Report Conducted by Dr Edwards and Dr
Dinh, 15 June 2015 (attached overleaf)
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Appendix D
List of Documents provided (attached overleaf)
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Appendix D
List of Documents provided (attached overleaf)
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Appendix D
List of Documents provided (attached overleaf)
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Appendix D
List of Documents provided (attached overleaf)
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Appendix E
Process Map of Diagnostic Sampling as per the Draft Policy for Panama TR4
Distribution of Laboratory Results
This step in the process is not
included in the draft Policy for
Panama TR4 Distribution of
Laboratory Results. It is part of
the informal flowchart prepared
by the SPM
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Appendix F
Screenshot of Email from Dr Henderson to De Beasley and Dr Shivas, 08 April 2015
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Appendix G
Screenshot of Diagnostic Report Authorised by Dr Shivas, 08 April 2015
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Appendix H
Screenshot of Email from Dr Beasley to the SCC, 08 April 2015
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Appendix I
S u m m a r y o f F i n a l i s e d S a m p l e R e s u l t s f r o m 4 3 I P, 1 8 M a y 2 0 1 5

17 samples out of 18*
displayed inconclusive or
atypical internal vascular
discolouration

15 samples out of 18* were
unable to grow a culture

15 samples out of 18*
produced a negative result to
Foc TR4 by Dita et al PCR
(tissue)

M734 and M737, which were resamples of M591,
were the only samples of Cavendish banana to
produce a culture. The culture and tissue both tested
negative to Foc TR4 by the Dita PCR and VCG tests
Summary of Sample Results
The initial positive Dita PCR result from the tissue sample M591 reported on 08 April could not be confirmed by other tests in subsequent
samples from the property.
* Note that sample M652 is from the Ladyfinger banana. The sample displayed internal vascular discolouration and was able to grow the Foc culture. The sample produced a negative result
to Foc TR4 by the Dita et al PCR test and a positive result to Race 1 by the VCG test.
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Appendix J
Screenshot of Email from Dr Shivas to the SCC, 18 May 2015
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