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President’s Reflections

Peter Scott
Biotope Ltd, Kings Worthy, Winchester

I’m having an interesting (!) term of office. Big changes everywhere, within 
FVS, in DEFRA, in the veterinary profession as a whole.

There are all sorts of political issues developing. The Lowe Report on the 
veterinary profession is being reviewed and some of its ideas being used to 
plan the future by both BVA and RCVS. If you have comments please read 
the reports and look at the BVA website for information on the Veterinary 
Development Committee, I represent FVS on this group and am happy to 
take comments to the meetings. The role of paraprofessionals is being looked 
at within this. The whole area of Specialisation is being re-examined, this 
has had poor uptake for fish, but there has been an initiative through the 
European College of Veterinary Specialisation which may bear fruit. There 
is also a WAVMA initiative which currently would not be recognised by 
Europe. 

DEFRA is changing its structure, creating a new body driven by stakeholder 
interests, the Animal Health & Welfare group for England. This encompasses 
aquaculture, but only time will tell how. 

FVS have worked with the EA on certification of fish for movement. 
Although the IFM operate the approval scheme for persons carrying out 
health checks our views were taken, and a number of members are on the list. 
The recent FVS meeting was very well attended, good papers, good food 
and great company. Our new format of one two-day meeting a year worked 
very well. The plan so far is to have a similar meeting next year, watch the 
web pages. 

We are trying to better define the relationship with WAVMA, and there was 
a strong view at the AGM that reciprocal membership was good (but without 
fees) and that WAVMA had a global interest, whilst ours is more focussed on 
UK and EU. There was some irritation expressed about what has been seen 
as interference in our national interests by WAVMA. The feeling was that 
WAVMA should express its opinions on EU matter through FVS.
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The proposed constitution was presented. This updates us, and now properly 
addresses the needs of the Society. The AGM agreed that we should oper-
ate as if it had been passed, but that members should have an opportunity 
to comment – please any comments by end of Sept 2011. Then the finalised 
Constitution will be presented to the next AGM and operated properly from 
that date.

My term of office has been extended for a year at the recent excellent FVS 
meeting at Norton House. The changes at Stirling have caused our Junior 
Vice-President Prof. Jimmy Turnbull to request a short stay of Presidency 
whilst the changes settle in. 

 We have brought Stuart Becker onto the FVS Committee specifically to look 
at the website and how we can communicate better. Please let one of the 
committee know if you have any ideas, objections etc. Make sure that you 
come along to the next meeting, it will be even better.

There have been a number of changes in the Society over recent years, but 
there was a strong feeling at the meeting that we are a strong and active 
Society, inclusive in welcoming not just veterinary surgeons but all those 
working in fish health.

Peter Scott
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Editor’s Comments

David Sutherland
Westside Veterinary Surgery, Bixter, Shetland ZE2 9NA

Here we are again, another issue of Fish Veterinary Journal. I had hoped 
to publish an issue every year, but the difficulty always seems to be to get 
people to submit, and two people had to pull out at the last minute. However, 
we have got some material together again for you.

Salmon farming, at least, seems to be going through good times (Some of 
you may say, “And about time, too!”). Prices are good, and ISA has not 
recurred in Shetland (at the time of writing). In Chile too, there is not such a 
problem with ISA, and production is recovering. 

Sea lice, however, remains a problem. One question that I am often asked is 
“Are there any new lice treatments?” I have to tell them that there is noth-
ing new just around the corner, although the pharmaceutical companies are 
working as hard as they can to get new products to the market (and more to 
the point, fish cage). However, we know from past experience how slow it 
is to get products licensed.

One important advance the Society has made over the past year is to get an 
assurance that any future Veterinary Surgeons Act will cover “All vertebrate 
animals”, so including fish. Our indefatigable representative on the BVA, 
Keith Treves-Brown, deserves most of the credit for this. We obtained a copy 
of Hansard relating to the debate on the last VSA in 1966, and there was one 
far sighted Lord (Balerno, I think) who pressed for fish to be included, argu-
ing that as there was an aquaculture industry that was about to be developed, 
vets would be needed to diagnose and treat the problems of the farmed fish! 
This was at a time when modern fish farming was in its infancy. 

One unfortunate development in the last year has been the loss of 17 posts at 
the Institute of Aquaculture, alma mater to some of us. This seems a counter 
productive measure by Stirling University, as the Institiute has a world wide 
reputation. We hope this will not affect their work too much.

However, Fish Veterinary Society continues to record the changes and 
advances. We have papers on a variety of topics, as usual – pharmacovigi-

viii



lence, biosecurity, disease of zebrafish, and that old favourite, Pancreas 
Disease. I had thought that with all these cut backs, people might have more 
time on their hands, but this has not proven to be the case.

As usual, my thanks go to people who did submit papers and contribute 
items, people who acted as referees; sponsors, who help make the Society 
and Journal possible, and to the work of Mike Williams of Akalat in publish-
ing the Journal.

David Sutherland 
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Pharmacovigilance requirements applied in fish farming

Stian Brekke, Regulatory Affairs Manager / QPPV 
PHARMAQ AS, Harbitzalléen 5, N-0275 Oslo, Norway 

Abstract

Pharmacovigilance	requirements	generate	challenges	for	veterinary	medici-
nal	companies	providing	products	to	the	aquaculture	industry.	A	major	part	
of	the	rules	is	the	obligation	of	marketing	authorisation	holders	(MAHs)	to	
ensure	that	all	suspected	adverse	reactions	are	recorded	and	reported	to	the	
veterinary	medicines	 authorities	 i.e.	 the	 Veterinary	Medicines	Directorate	
(VMD)	in	the	UK.	One	of	the	primary	aims	of	keeping	pharmacovigilance	
systems	is	the	monitoring	of	medicinal	products	in	commercial	use,	thereby	
ensuring	 that	 they	are	safe	 to	use	 throughout	 the	entire	product	 life	cycle.	
PHARMAQ	intend	to	comply	with	the	rules	for	pharmacovigilance	report-
ing,	 which	 is	 a	 prerequisite	 for	 holding	 a	 medicinal	 product	 licence.	 But	
–	what	are	the	practical	implications	of	complying	with	these	requirements	
and	 will	 it	 affect	 our	 communication	 with	 the	 veterinary	 surgeons	 in	 the	
field?	There	is	no	doubt	that	in	order	to	facilitate	such	safety	monitoring,	the	
close	collaboration	between	 the	veterinary	prescribers,	end-users,	product	
manufacturers	and	the	authorities	is	essential.

Introduction

In brief, pharmacovigilance (PV) is the science and activities relating to the 
detection, assessment, understanding and prevention of adverse effects, or 
any other drug related problem (WHO 2002). This is attained by collecting, 
monitoring, researching, assessing and evaluating information with a view 
to identifying new information about hazards associated with medicines and 
preventing harm.

In order to ensure that these activities take place, it is mandatory for market-
ing authorisation holders to keep PV systems (EU 2009b). The adequacy of 
these systems is gaining emphasis from the veterinary medicines authorities, 
which becomes more and more evident through an increased number of 
targeted pharmacovigilance inspections of marketing authorisation holders.

Even though each pharmaceutical company’s PV system is established and 
maintained by the companies holding the product licences themselves, there 

PROCEEDINGS Fish	Veterinary	Journal	(2011)	(12)	1–9
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will be a whole range of possible contributors providing information to go 
into these systems. In aquaculture, this will commonly be fish veterinary 
surgeons, farm owners or farm managers in the markets where licenced 
products are being sold.

Despite the prescribing veterinarian being responsible for the individual 
treatments, there is no legal requirement for veterinary surgeons to report 
adverse events to either the MAHs or the VMD. Reporting to the VMD is 
described in national guidance notes for veterinary surgeons VMD (1999).

The figure below shows information flow for adverse events. Veterinary 
surgeons may also report directly to the VMD.

This article aims to give a brief review of some the key pharmacovigilance 
requirements which MAHs need to address when reporting suspected 
adverse reactions (hereinafter adverse events) to authorities, as well as dis-
cussing these requirements in the aquaculture context.

Rules and Guidelines

Pharmacovigilance requirements are set out in European directives (EU 
2009b) and regulations (EU 2009a) and have been transposed into nation-

S.	Brekke

FIG 1: The reporting process between the aquaculture industry and the marketing 
authorisation holders is not a structured process, and the aquaculture industry 
is not legally obligated to report to the MAHs. The reporting procedure between 
the marketing authorisation holders and the competent authorities on the other 
hand is strictly defined in legislation and guidance documents.

Aquaculture industry
(vet/owner/manager/
etc.)

Competent
authorities (e.g. VMD)

Marketing
authorisation holder

Voluntary

Mandatory
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al legislation (OPSI 2009) in the EEA. In order to accommodate for 
compliance to these rules, guidelines have been prepared both by the 
European Medicines Agency (EMEA) (EU 2009c, 2009d) the International 
Cooperation on Harmonisation of Technical Requirements for Registration 
of Veterinary Medicinal Products (VICH) and national authorities (VMD 
2009). The list of references in this article does not include all legal and 
guidance documents governing pharmacovigilance in the EEA.

Reporting requirements (EU 2009c, 2009d, VICH, VMD 2009 & 
EMEA (2004)

All adverse events which are reported to an MAH must be reported to 
competent authorities. This includes animal events, human events, lack of 
expected efficacy, adverse effects occurring with off-label/misuse of the 
product, environmental effects and exceeded maximum residue limits. In 
order for a case to be reportable it needs to contain the so-called “minimum 
information”, which is: 

an identifiable source i.e. the person who reports the event to the MAH; 

an identifiable animal(s) or human(s); 

the name of veterinary medicinal product assumed to have caused the 
event; 

a description of the adverse event.

Then, the MAH needs to determine whether the reported event is serious or 
not. Serious events are defined in the pharmacovigilance guideline volume 
9B* (EU 2009d) as:

“An	adverse	event	which	results	in	death,	is	life-threatening,	results	in	per-
sistent	or	significant	disability/incapacity,	or	a	congenital	anomaly	or	birth	
defect.” 

Adverse events classified as serious must be reported to the authorities 
within 15 calendar days following receipt of the minimum information from 
the reporting source. Cases categorised as non-serious must be reported peri-
odically to authorities, e.g. every 6 months. Human adverse events following 
exposure to veterinary medicinal products, for example self-injection of a 
vaccine must always be reported within 15 calendar days.

Pharmacovigilance	requirements	applied	in	fish	farming

* Note that quotations are from the new draft Guideline 9B v 3.1 rather than the existing guide-
line (Volume 9) (EU 2009c) due to improved wording.
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Another important part of safety reports submitted to the authorities is the 
causality assessment i.e. the assessment of the apparent causal relationship 
between the product used and the adverse event observed. Causality should 
be classified according predefined categories determined in guidance docu-
ments, and range from “unlikely” to “probably” related to using the product. 
MAHs are required to substantiate the chosen category in the report.

In the pharmacovigilance guideline volume 9B it is stated that: 

“Follow-up	reports	on	incomplete	adverse	event	reports	should	be	submitted	
by	the	MAH,	in	particular	in	cases	where	only	the	minimum	information	was	
submitted	(…)” 

Implications for adverse event reporting in aquaculture

Although some adjustments have been made in guidelines to accommodate 
for adverse event reporting in production intensive species (EU 2009c, 
2009d, VICH,2009) applying the requirements on adverse events in fish is 
not necessarily straightforward.

Seriousness assessments 
The classification of seriousness (i.e. serious or non-serious) is imperative 
in adverse event reports in order to establish and meet the required reporting 
deadlines. In the general seriousness definition above it would take only one 
dead animal for an adverse event to be serious. Fortunately, there is some 
relief to be found in guidelines where large farm animals and companion 
animals are separated from production intensive species such as poultry, fish 
or bees (EU 2009d):

“In	veterinary	medicine	the	existence	of	a	large	diversity	of	animal	species	
and	husbandry	conditions	require	a	modified	approach	to	the	classification	
of	a	serious	adverse	event.	For	example	in	intensive	food	animal	production	
with	species	such	as	poultry,	fish	or	bees	a	certain	level	of	mortality	rate	is	
considered	as	‘normal’	or	‘expected’.”

The only thing remaining then is to establish the “normal” or “expected” 
mortality rate. Needless to say, this is not easy. Should one or two dead fish 
trigger reporting within 15 days? What may be part of everyday life on a 
fish farm would seem rash to report at all. In farmed fish where the treated 
populations may be in the range of hundred thousands, percentage mortality 
thresholds may be useful for establishing seriousness.

S.	Brekke
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Lack of expected efficacy 
In the case of fish vaccines, each antigen component included has a docu-
mented level of efficacy and the summary of product characteristics (SPC) 
reflects this by stating a specific claim for each antigen, typically “prevent 
mortality” or “reduce mortality”.

“Lack	of	expected	efficacy	is	defined	as	the	apparent	inability	of	an	author-
ised	 VMP	 to	 have	 the	 expected	 efficacy	 in	 an	 animal,	 according	 to	 the	
claims	of	the	SPC	and	following	use	of	the	product	in	accordance	with	the	
SPC.”(EU 2009d).

If mortalities occur in a vaccinated population due to a disease which the 
vaccine is intended to protect against, it is defined as a lack of efficacy case. 
However, what is relevant to define is lack of expected efficacy. At which 
mortality level does the product (or antigen) fail to produce the expected 
level of efficacy, i.e. what rate of mortality should be deemed expected? 

Reporting of adverse events following off-label use 
Off-label use is defined in Article 1(16) of Directive 2001/82/EC (EU 2009b) 
as the use of a veterinary medicinal product that is not in accordance with the 
SPC, including the misuse and serious abuse of the product. It is important 
to note that off-label use as such, is not reportable in the pharmacovigilance 
system. However, if an adverse event occurs and the product was used off-
label, then it will need to be reported as an off-label adverse event. The 
veterinarian’s professional judgement that e.g. an elevated dose may have 
been necessary and absolutely appropriate does not affect whether the case 
should be reported or not.

Causality 
Whenever an adverse event occurs, it is necessary and interesting to define 
the causal relationship between the product used and the occurred event. 
Establishing causality is an important part of the MAH’s follow-up investi-
gation. These investigations may be difficult and time consuming in aquac-
ulture due to multifactorial aetiology i.e. there may be a number of different 
reasons why fish occasionally die and often there will be multiple causes 
present at the same time. A few examples (not an exhaustive list) could be: 
pathogens/multiple pathogens at the same time; husbandry issues; quality 
(incl. genetics) of the fish – some being more susceptible to disease; weather 
conditions and water temperatures.

Pharmacovigilance	requirements	applied	in	fish	farming
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Hence, a causality investigation may include finding other causes of death, 
maybe even multiple causes, in addition to or instead of the suspected product.

Discussion
 
If a fish farm reports an adverse event to an MAH, it would normally be to 
seek assistance and to get advice. Regardless of the motives for reporting 
by farm personnel it is mandatory for MAHs to report adverse events to the 
authorities. Thus, the consequent questions from the product manufacturer 
to gain the so-called “minimum information” or follow-up information (e.g. 
to establish causality) as well as requests to investigate the case at the farm, 
may seem uncalled for by the farmer who might see it as unnecessary extra 
work.

Information included in pharmacovigilance reports may be delicate. For 
example if an adverse event occurred following use of a product in a higher 
dose than that recommended in the SPC, so-called off-label use, or the treat-
ment procedure was sub-optimally conducted, the responsible persons may 
not want to share this information – even if there are sometimes perfectly 
good reasons for increasing the dose or performing treatment in poor weather 
conditions. Nevertheless, the investigation of adverse events by marketing 
authorisation holders may seem invasive and may be further discouraged if 
MAHs conclude in their reports to authorities that the reaction occurred due 
to using the product off-label.

It is important to remember that adverse event reporting related to products 
with a marketing authorisation, is about product monitoring and not farm 
surveillance.

It is believed that a certain level of under-reporting exists today. If this is 
true, it is difficult to pinpoint a specific cause. Fear of what the authorities 
could do if they find out fish have died after using a fish medicinal product 
may be a factor. It is well known that the competent authorities have the 
power to withdraw products from the market. It should be emphasised that 
withdrawing products is not the preferred regulatory action by the authori-
ties. However, withdrawals may be perceived as a big threat by the aquacul-
ture industry, especially if there are a limited number of products to choose 
from. Pharmacovigilance could be benefitted if the authorities met the 
aquaculture industry to inform about their role and activities. Hence, fear for 

S.	Brekke
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product withdrawal could be diminished and focus be laid on the regulatory 
measures preferred by authorities; e.g. amending the SPC and labelling to 
take into account all available safety information on a given product.

There is a need for a pragmatic approach by authorities when they evaluate 
fish adverse event reports. This is especially relevant when assessing seri-
ousness and causality. It should be remembered that treating or vaccinating 
a hundred thousand fish in the aquatic environment carry many practical and 
logistical challenges, which are not comparable to any other species, and 
which may complicate conclusions in adverse event reports.

Conclusion

The rationale for keeping pharmacovigilance systems and doing drug surveil-
lance activities is clear; the safety of a recently approved product may not be 
fully known and must be continuously monitored also in commercial use. The 
question is really how marketing authorisation holders providing medicinal 
products for the aquaculture industry may adjust to the legal requirements 
which are not tailored for pharmacovigilance in aquaculture, and how the 
compliance of marketing authorisation holders may influence the cooperation 
with the veterinary surgeons, the fish owners and managers in field. There is 
no doubt that in order to facilitate such safety monitoring, the close collabo-
ration between the veterinary prescribers, end-users, product manufacturers 
and the authorities is essential. Undoubtedly, marketing authorisation hold-
ers depend on the information from veterinary surgeons and farm personnel 
to maximise knowledge about our products. By gaining further knowledge 
about our products we can provide even better advice on the use of our prod-
ucts, which in the end will benefit us all, especially the fish.

Disclaimer

The views communicated in this article belong solely to the author.

References

The European Agency for the Evaluation of Medicinal Products (EMEA) 
(2004) Guideline on harmonizing the approach to causality assess-
ment for adverse reactions to veterinary medicinal products  
http://www.emea.europa.eu/pdfs/vet/phvwp/055203en.pdf

Pharmacovigilance	requirements	applied	in	fish	farming



Fish Veterinary Journal • Number 12 • 2011 8

European Union (EU) (2009a) Council Regulation (EEC) No 2309/93. In: The 
Rules Governing Medicinal Products in the European Union (Eudralex) 
Vol 1 Pharmaceutical Legislation Medicinal Products for Human Use. 
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/vol-1/
reg_1993_2309/reg_1993_2309_en.pdf 

EU (2009b) Directive 2001/82/EC as amended In: (Eudralex) – Volume 5 – 
Pharmaceutical Legislation of Medicinal Products for Veterinary Use 
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/vol5_en.htm

EU (2009c) Eudralex Volume 9: Pharmacovigilance guidelines, Medicinal 
Products for Human use and Veterinary Medicinal Products 
(to be replaced by an all veterinary guideline, volume 9B) 
http://ec.europa.eu/enterprise/pharmaceuticals/eudralex/vol9_en.htm 

EU (2009d) Eudralex. Volume 9B (draft v 3.1, 13 February 2009): Guidelines 
on Pharmacovigilance for Medicinal Products for Veterinary Use 
http://ec.europa.eu/enterprise/pharmaceuticals/pharmacos/news/
Volume_9B_Master_Draft_v3.1.pdf 

International Cooperation of Harmonisation of Technical Requirements 
for Regulation of Veterinary Medicinal Products (VICH) (2009) 
Guideline 24: Pharmacovigilance of Veterinary Medicinal Products – 
Management of Adverse Event Reports

 http://www.vichsec.org/en/guidelines2.htm 

Office of Public Sector Information (OPSI) (2009) The 
Veterinary Medicines Regulations 2009 No. 2297 (UK) 
http://www.opsi.gov.uk/si/si2009/pdf/uksi_20092297_en.pdf 

Veterinary Medicines Directorate (VMD) (1999) Suspected Adverse Reaction 
Surveillance Scheme (SARSS) – Guidance for Veterinary Surgeons 
http://www.vmd.gov.uk/General/Adverse/animal2.pdf 

VMD (2009) Veterinary Guidance Note no. 13; Marketing 
Authorisations for Veterinary Medicinal prod-
ucts – Supplementary Guidance on Pharmacovigilance 
http://www.vmd.gov.uk/General/VMR/vmgn/VMGNote13.pdf 

World Health Organisation (WHO) (2002) The importance of pharmacovigi-
lance. WHO Geneva (ISBN 9241590157)

 

S.	Brekke



9 Fish Veterinary Journal • Number 12 • 2011

Stian	Brekke	(MSc)	qualified	as	a	pharmacist	from	Oslo	University	in	2005.	
Before	 joining	 PHARMAQ	 in	 March	 2008	 he	 worked	 in	 the	 regulatory	
affairs	 department	 of	 a	 consultancy	 specialising	 in	 the	 conduct	 of	 human	
clinical	trials,	including	pharmacovigilance	reporting.	He	currently	works	in	
PHARMAQ’s	regulatory	affairs	department	in	Oslo	where	he	is	responsible	
for	 preparing	 safety	 and	 efficacy	 documentation	 for	 marketing	 authorisa-
tion	 applications.	 He	 is	 also	 PHARMAQ’s	 QPPV	 (Qualified	 Person	 for	
Pharmacovigilance)	and	is	thus	responsible	for	developing	and	maintaining	
the	company’s	pharmacovigilance	system.	He	has	attended	several	training	
courses	and	seminars	in	the	field	of	veterinary	pharmacovigilance	since	join-
ing	the	veterinary	medicines	industry.

This paper is based on a presentation given at a meeting of the Fish 
Veterinary Society in Lyndhurst on 21st October 2009.

Pharmacovigilance	requirements	applied	in	fish	farming



Fish Veterinary Journal • Number 12 • 2011 10

Translating a Biosecurity Plan into Practice
	 	 	
C. I. Walster BVMS MVPH MRCVS
The Island Veterinary Associates, 132 Lichfield Road, Stafford ST17 
4LE, UK
Email: chris.walster@onlinevets.co.uk

Introduction

The key to successful translation of a written biosecurity plan into practice is 
adequate consideration of the following during the planning phase to ensure 
compliance and hence success. The biosecurity plan must be tailored to the 
epidemiological unit (EU) whether a single pond or multi-national verti-
cally integrated company. The intent must be clearly defined e.g. achieving 
compartmentalisation or controlling diseases of interest. Assessment made 
of whether the risk mitigation strategies, contingency plans, surveillance and 
necessary records can be practically implemented with available resources 
(including veterinary) and staff training. Ensuring all stakeholders have a clear 
understanding of what benefits are achievable e.g. economic, animal health, 
welfare or increased pride in the job and how the benefits will be measured.

There is considerable variation between EU’s, the resources available to 
those EU’s and the intent. This variation means that there is no single ideal 
biosecurity plan; equally there is no single pathway to ensuring successful 
translation into practice. In “An independent evidence base line of farm 
health planning in England” (ADAS 2007) in a section reviewing farm 
health planning published literature refers to “A national survey of attitudes 
to cattle infectious disease control – A discussion document presented to the 
England Implementation Group (Sibley 2006)” where it was concluded the 
barriers to infectious disease control were attitude, knowledge, understand-
ing and ownership. These four keywords are discussed below in relation to 
the successful translation of a biosecurity plan into practice.

Attitude

Table 1 (overleaf) provides less than a ringing endorsement of current atti-
tudes towards biosecurity and raises the question; with government, national 
and international organisations fully endorsing bio-security plans and innu-

PROCEEDINGS Fish	Veterinary	Journal	(2011)	(12)	10–19
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merable freely available information sources, why attitude at the EU level is 
so poor? An aquatic livestock operation1 (ALO) can range from subsistence 
level to intensive, and attitudes are likely comparable to terrestrial operations 
where the level of biosecurity carried out is often proportional to how capital 
and stock intensive the livestock operation is. Therefore uptake is more likely 
in an intensive salmon operation than an extensive carp operation since ben-
efits maybe more obvious or quantifiable and resources more likely available 
to implement it.

Expected or anticipated benefits influence attitude to biosecurity and compli-
ance, and it is essential that expectations are realistic. But the greatest difficul-
ty for the veterinarian is demonstrating achievable benefits for an individual 
EU when much of the available published information deals with the effects 
of a disease incursion at national or international level. This can seem remote 
to, and inapplicable to the client, indicating a need to develop individual EU 
based assessments of accruing benefits through implementation of biosecurity. 
A veterinarian is perhaps in a position to provide an assessment of the eco-
nomic impact of a disease on an EU through their knowledge of comparative 
facilities (local and regional), awareness of disease impact at national and 
international level and pertinent legislation (which dictates potential actions).

Attitude is a human emotion based on previous experience and expected out-
comes. Resistance to biosecurity measures can be compounded by failing to 
consider the human side of the equation such as are the suggested risk mitiga-

Translating	a	biosecurity	plan	into	practice

TABLE 1: Attitudes of farmers and vets

Farmers Vets
30% perceive improved net profit 30% of cattle and 40% of sheep 

practitioners questioned said:
30 – 50% perceived improved health Vets had no interest in biosecurity
(ADAS.	2007) Vets did not believe improved biosecurity 

resulted in net benefits to clients
“We used to just call it cleansing 
and disinfecting’’
(Donaldson	2008) Vets have insufficient know-how regarding 

on-farm biosecurity
(Gunn	et	al.	2008)

1 Defined as any private or public site or sites where aquatic animals are held, bred, grown or 
managed purposefully by a person or people.
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tion strategies seen as practical and of benefit by the stakeholders. The need 
for biosecurity measures or even admitting the presence of biological risks 
on an ALO can decrease self esteem or professional pride creating resistance 
to biosecurity measures and these issues are further explored in Environment 
and Planning A 40 (7).

Knowledge & Understanding

To maximise understanding and knowledge, concepts must be explained 
with clarity and consistent terminology. There are numerous publicly avail-
able websites providing information about biosecurity but this plethora of 
information tends to present an overly simplified biosecurity process and 
procedure leading one to the erroneous conclusion that biosecurity is lit-
tle more than “hand-washing”. This is a significant obstacle to overcome, 
requiring the development of better systems of knowledge transfer. All 
stakeholders must have knowledge and understanding of each step involved 
in developing and implementing a plan as summarised in Fig. 1. It is essen-
tial that all parties are talking about the same concept or definition and 
what input is required from the veterinarian. But as the following examples 
illustrate, definitions of biosecurity vary, terminology is not always consist-
ent and required elements of veterinary input (e.g. animal health economics, 
epidemiology, public health) can be unclear.

“Biosecurity is a strategic and integrated approach	that encompasses the 
policy and regulatory frameworks (including instruments and activities) 
for analysing and managing relevant risks to human, animal and plant life 
and health,	and	associated	risks	to	the	environment.

Biosecurity covers food safety, zoonoses, the introduction of animal and	
plant diseases	 and	 pests,	 the	 introduction	 and	 release	 of	 living	 modified	
organisms	(LMOs)	and	their	products	(e.g.	genetically	modified	organisms	
or	GMOs),	and	the	introduction	and	management	of	invasive	alien	species.	
Thus biosecurity is a holistic concept of direct relevance to the sustainabil-
ity of agriculture, and wide-ranging aspects of public health	and	protection	
of	the	environment,	including	biological	diversity.

The	 overarching	 goal	 of	 biosecurity	 is	 to	 prevent,	 control	 and/or	manage	
risks	 to	 life	and	health	as	appropriate	 to	 the	particular	biosecurity	sector.	
In	doing	so,	biosecurity is an essential element of sustainable agricultural 
development.” (FAO 2007)

C.I.	Walster
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Whilst the above definition of biosecurity is all inclusive due to FAO’s 
involvement in the whole food chain , only the sections in bold are tradition-
al areas of veterinary medicine but significant veterinary input is implied.

Translating	a	biosecurity	plan	into	practice

Questions a Farmer   Formal Biosecurity   Necessary 
       Might Ask        Process/Step          Documentation   
 
 
Which diseases are 
  serious potential hazards? 
 
 
 
 
Is my farm at risk, if so, 
  how much risk, what’s 
     the impact? 
 
 
 
 
Where can these hazardous 
  diseases get in? 
 
 
Are any of these diseases on the farm? 
 
 
 
 
What can be done to  
  prevent disease getting in 
    or escaping? 
 
What do I do if disease gets in? 
 
 
 
How do I continue to monitor 
  disease absence/presence? 
 
 
 
 
 
How do I get third-party 
  recognition of disease  
     freedom? 

 

Hazard Identification & 
Prioritization 

Critical Control Point (CCP) 
Evaluation & Remediation 

Risk Assessment 

    Clinical Evaluation &      
         Diagnostic Testing 

Risk Mitigation/ 
             Management 

Contingency Planning 

Surveillance/Monitoring 

Veterinarian Auditing & 
Certification 

Government Endorsement 

Prioritized 
Disease List 

Evaluation of 
Disease Impacts 

Farm, Lab & 
Vet Records 

Results 

Correctable 
CCPs to Monitor 

CCP Corrective 
Actions 

Certificate of 
Veterinary Inspection 

Farm, Lab & 
Vet Records 

Results 

Isolation 
Treatment 

Depopulation 
 

FIG. 1 Ideal process of integrated steps for developing, implementing, auditing and 
certifying a biosecurity program intended to prevent, control and possibly 
eradicate disease in any epidemiological unit1 (a tank/pond, farm, state/prov-
ince, zone, region or country).

1 Epidemiologic Unit – a defined population of animals, separated to some degree from other 
populations, in which infectious and contagious diseases can be transmitted.
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“Biosecurity	 is	a	 set	of	management	practices	 that	collectively	 reduce	 the	
potential	for	the	introduction	or	spread	of	animal	disease-causing	organisms	
onto	and	between	farms.

The	‘key	practices’	of	biosecurity	centre	on:	buying	in	animals,	clean	food	
and	water,	hygiene,	separation	and	isolation,	slurry	management	and	trace-
ability	and	identification.” (Scottish Government)

Here the focus is solely on farm animal disease but the “key practices” whilst 
pertinent to biosecurity are usually conducted without, or minimal, input 
from a veterinarian. Yet, promotion of biosecurity plans requires advocacy 
by the profession and veterinary input is required to measure benefits and 
potentially maximise them through veterinary audit or certification.

Confusing terminology usage includes:

• HACCP, Hazard Analysis Critical Control Point. The steps outlined in 
Fig. 1 are based on HACCP principles but it is difficult in the above 
definitions of biosecurity to see the connection. HACCP was originally 
conceived for use in food processing businesses and some authors 
question its applicability in biosecurity.

• Contingency Plans. Some authors separate biosecurity (bioexclusion) 
from contingency planning (biocontainment) but contingency planning 
is an essential part of any biosecurity plan.

• Farm Health Planning. Farm health planning has been consider by 
DEFRA to consist of; Surveillance, Risk Management, Monitoring and 
Review. This is a partial biosecurity plan.

To address issues of defining biosecurity and to encompass its diverse 
elements, the Center	 for	 Food	 Security	 and	 Public	 Health uses the term 
Biological Risk Management (BRM). BRM captures the concept of biosecu-
rity: managing biological risk through risk management strategies. However 
even this term may be incorrect as do veterinarians use risk management 
or risk mitigation? There is much room for confusion, possibly because the 
modern concept of biosecurity belongs to the twenty-first century and is still 
evolving. Practices and in particular language has yet to be standardised yet 
this is essential to gain compliance and successful translation.

Whilst focusing on contingency planning and emergency response the FAO	
EMPRESS website provides an alternative methodology to developing a 
biosecurity plan and illustrates how the different aspects integrate. The 

C.I.	Walster
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CEFAS	 еfishbusiness website provides a basic framework that provides a 
starting point to develop suitable biosecurity plans.

Ownership

Ownership requires an individually tailored plan adapted to the requirements 
of the EU. It implies acceptance of and understanding of initial costs, ongo-
ing costs and provision of the resources necessary to achieve the objective. 
Ultimately for anything to be owned the owner must derive some benefit 
from it. Quantifying benefit is likely to encourage ownership.

In aquaculture there are few if any resources publically available which allow the 
veterinarian to clearly demonstrate potential benefits and the need for individu-
ally tailored plans. Sites such as Farm	Health	Planning (University of Reading) 
and Farm	and	Ranch	Biosecurity (University of Nebraska) provide insights that 
can be adapted. Whilst the development of similar resources for aquaculture 
would require capital inputs that currently appear unavailable there are several 
concepts that could be developed by practices or organisations that would pro-
vide added value to any biosecurity plan and an example is given in Fig. 2 of a 
Certificate of Veterinary Inspection. Used in conjunction with a written biose-
curity plan and appropriate records, over time, this could reduce the costs of 
surveillance and facility insurance (by demonstrating decreased risk).

Even with successful planning, implementation can reveal unexpected issues 
with too high an expectation of benefits causing most damage to ownership. 
Where the public have frequent access to facilities (i.e. ornamental) addition-
al factors to consider include inappropriate footwear and footbaths, public 
perceptions may dictate diagnostic test used rather than a strictly necessary 
regime and the presence of obvious disease controls may lead the public to 
conclude that disease must be present.

Conclusion

To translate a biosecurity plan into practice you need:

• An approach with the right attitude

• Use knowledge to fully assess your client’s needs.

• Clear understanding of what is achievable

• Above all remember that ownership means it must be worth something.

Translating	a	biosecurity	plan	into	practice
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FIG. 2a An example of a Certificate of Veterinary Inspection (page 1 of 2)

CERTIFICATE OF VETERINARY INSPECTIONCERTIFICATE OF VETERINARY INSPECTION   
FOR LIFOR LIVE FINFISH or their LIVE PRODUCTSVE FINFISH or their LIVE PRODUCTS   

File:Model-Finfish-CVI fill-in.doc 
 

Page 1 of 2 

 ISSUING VETERINARIAN/ AUTHORITY 
(Name/Address) 
                     
                     
                     
 

Phone 

     

 
Fax     

     

 
e-Mail 

     

 

Certificate 
Number 

     

 

This Certificate of Veterinary Inspection is only valid if the information in all fields below are completed (none must be left 
blank; add N/A if not applicable), and contains the original signatures of the licensed veterinarian issuing the certificate and the 

Consignor.  Please note – Endorsement by the competent veterinary authority overseeing the source may be required. 
 

Source and Destination 
CONSIGNOR (Source/Owner)  

     

 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 

SOURCE Premises ID or GPS 
Coordinates (if required) 

     

 

SOURCE Population Use 
Private aquaculture  

CONSIGNEE (Destination) 

     

 
Phone 

     

 
Fax      

     

 
E-Mail  

     

 

DESTINATION Premises ID or 
GPS Coordinates (if required) 

     

 

DESTINATION Use 
Wild release  

 

Transportation 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 

CARRIER TYPE 
Tank truck 

CONTAINER TYPE 
Bags 

TOTAL No. 
FISH 

     

 

TRANSPORTER (Name/Address) 

     

 

VEHICLE License/ Flight 
/Train No. 

     

 
TOTAL No. CONTAINERS 
in Shipment 

     

 
CONTAINER ID(s) 

     

 
PERMIT No. (if req’d) 

     

 
 

Animal Information (Source) 
SPECIES COMMON NAME 

     

 
Genus  & species 

     

 
ANIMAL / PRODUCT TYPE 
Cultured/farmed 

SEX: Mixed  SIZE/ WEIGHT RANGE: 

     

 lbs AGE RANGE: 

     

 years 
No. Populations 
(tanks/ponds/etc)  
sampled 

     

 

Population(s) ID (specific tanks/ponds/etc)  

     

 
Total Population Size  
(No. Fish) 

     

 
Total No. Fish Sampled/ 
Tested 

     

 

ADDITIONAL STATEMENTS concerning the animals and the source population identified above: 

     

 

 

Diagnostic Laboratory Tests and Clinical Evaluation  
As required by the Consignee or the Veterinary/Competent Authority overseeing the movement or importation of finfish, the 
source population of animals noted above have been clinically evaluated and tested using specific diagnostic laboratory tests 
detailed on the accompanying page of this certificate for the following diseases (see Instructions for abbreviations): 

1. Gs  2, Select one 3. Select one 4. Select one 5. Select one  Other (Specify) 

     

 

 
Declarations 
Issuing Veterinarian’s Declaration: This is to certify that the animals identified above were inspected by me.  Based on my 
clinical evaluation of the animals, source populations, lots and premises, and assessment of laboratory diagnostic test results 
summarised in the attached report, the animals for which this certificate is issued are free from the diseases or pathogens noted 
above and, in-so-far as can be determined, exposure thereto.  The premises of origin are not under Veterinary Authority 
quarantine and the owner/consignor has been instructed to not commingle the animals with non-inspected animals. 
Consignee (Source) Owner/ Agent Declaration: This is to certify that the animals identified above have not been moved to non-
inspected premises, or have been co-mingled with non-inspected animals after the date of inspection. 

VETERINARIAN NAME 

     

 
DATE ISSUED 

     

 
CONSIGNMENT OWNER / AGENT NAME 

     

 
VETERINARIAN SIGNATURE RCVS REGISTRATION NUMBER OR 

DEFRA OV LICENSE 
Registration # 

!!!!!

 / OV # 

!!!!!

 

CONSIGNMENT OWNER / AGENT SIGNATURE 

This Certificate is valid for 30 days after date issued. 
A fully executed Certificate (with original signatures) must accompany animals moved or sold 
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FIG. 2b An example of a Certificate of Veterinary Inspection (page 2 of 2)

CERTIFICATE OF VETERINARY INSPECTIONCERTIFICATE OF VETERINARY INSPECTION   
FOR LIVE FINFISH or their LIVE PRODUCTSFOR LIVE FINFISH or their LIVE PRODUCTS  

Clinical Evaluation and Diagnostic Test Results Page 2 of 
2 

Diagnostic Laboratory Tests and Clinical Evaluation Performed Certificate Number 

     

 
1. DIAGNOSTIC LABORATORY (Name/Address) 

     

 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 
LAB ACCESSION # 

     

 
DATE RECEIVED 

     

 

 DISEASE/PATHOGEN 

     

 
TEST TYPE 

     

 
PROTOCOL USED 

     

 
SAMPLE TYPE 
Dropdown - select one  

# SAMPLES 
TESTED 

     

 

DX TEST DATE 

     

 
DX TEST RESULTS 

     

 
DX TEST COMMENTS 

     

 

DATE of CLINICAL 
EVALUATION 

     

 
VETERINARY CLINICAL EVALUATION of 
Source Population revealed
Dropdown - select one . 

ADDITIONAL CLINICAL COMMENTS 

     

 

 

2. DIAGNOSTIC LABORATORY (Name/Address) 

     

 
Phone

     

 
Fax     

     

 
e-Mail 

     

 
LAB ACCESSION # 

     

 
DATE RECEIVED 

     

 

 DISEASE/PATHOGEN 

     

 
TEST TYPE 

     

 
PROTOCOL USED 

     

 
SAMPLE TYPE 
Dropdown - select one  

# SAMPLES 
TESTED

     

 

DX TEST DATE 

     

 
DX TEST RESULTS 

     

 
DX TEST COMMENTS 

     

 

DATE of CLINICAL 
EVALUATION 

     

 
VETERINARY CLINICAL EVALUATION of 
Source Population revealed
Dropdown - select one . 

ADDITIONAL CLINICAL COMMENTS 

     

 

 

3. DIAGNOSTIC LABORATORY (Name/Address) 

     

 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 
LAB ACCESSION # 

     

 
DATE RECEIVED 

     

 

 DISEASE/PATHOGEN 

     

 
TEST TYPE 

     

 
PROTOCOL USED 

     

 
SAMPLE TYPE 
Dropdown - select one  

# SAMPLES 
TESTED 

     

 

DX TEST DATE 

     

 
DX TEST RESULTS 

     

 
DX TEST COMMENTS 

     

 

DATE of CLINICAL 
EVALUATION 

     

 
VETERINARY CLINICAL EVALUATION of 
Source Population revealed
Dropdown - select one . 

ADDITIONAL CLINICAL COMMENTS 

     

 

 

4. DIAGNOSTIC LABORATORY (Name/Address) 

     

 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 
LAB ACCESSION # 

     

 
DATE RECEIVED 

     

 

 DISEASE/PATHOGEN 

     

 
TEST TYPE 

     

 
PROTOCOL USED 

     

 
SAMPLE TYPE 
Dropdown - select one  

# SAMPLES 
TESTED 

     

 

DX TEST DATE 

     

 
DX TEST RESULTS 

     

 
DX TEST COMMENTS 

     

 

DATE of CLINICAL 
EVALUATION 

     

 
VETERINARY CLINICAL EVALUATION of 
Source Population revealed
Dropdown - select one . 

ADDITIONAL CLINICAL COMMENTS 

     

 

 

5. DIAGNOSTIC LABORATORY (Name/Address) 

     

 
Phone 

     

 
Fax      

     

 
e-Mail  

     

 
LAB ACCESSION # 

     

 
DATE RECEIVED 

     

 

 DISEASE/PATHOGEN 

     

 
TEST TYPE 

     

 
PROTOCOL USED 

     

 
SAMPLE TYPE 
Dropdown - select one  

# SAMPLES 
TESTED 

     

 

DX TEST DATE 

     

 
DX TEST RESULTS 

     

 
DX TEST COMMENTS 

     

 

DATE of CLINICAL 
EVALUATION 

     

 
VETERINARY CLINICAL EVALUATION of 
Source Population revealed
Dropdown - select one . 

ADDITIONAL CLINICAL COMMENTS 

     

 

 

Official Veterinary/ Competent Authority Endorsement (if required) 
Endorsement Declaration: As the Official Veterinary/Competent Authority for verifying the disease status of live aquatic animals within 

     

 (jurisdiction), I certify the health, disease diagnostic test results and veterinary declarations noted in this document have been verified to be 
true and correct, and meet the requirements of the destination entity’s Official Veterinary/Competent Authority 
Authority / Agency 

     

 
Official Agent’s Name 

     

 
Official Agent’s Signature 
 

Date Endorsed 

     

 

Authority/ Agency Seal(s) (if required) 
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Overview of common zebrafish diseases with poten-
tial impact on scientific research 

G. Goodman DVM MSc MRCVS
Biological Services, University of Edinburgh, the Chancellor’s 
Building, 49 Little France Crescent, Edinburgh EH16 4SB 

Abstract

Zebrafish	 are	 becoming	 an	 increasingly	 popular	 animal	 model	 for	 scien-
tific	research.	Our	understanding	of	the	impact	of	zebrafish	health	status	on	
research	is	still	in	its	infancy	compared	to	rodent	animal	models.	Three	main	
pathogens	–	Mycobacterium,	a	microsporidian	and	Capillaria	–	are	reported	
in	the	literature	and	seen	in	zebrafish	colonies.	The	infected	fish	may	present	
with	 clinical	 signs	 such	 as	 emaciation	 and	 spinal	 deformities	 or	 remain	
subclinical	and	undetected.	For	rodents,	an	animal	working	group	has	been	
established	and	has	published	the	implications	of	rodent	diseases	on	research.	
Extrapolated	from	their	findings	and	based	on	the	small	amount	published	on	
zebrafish	the	possible	impact	of	the	above	pathogens	is	discussed.	Eradication	
of	these	diseases	from	zebrafish	facilities	would	be	the	ideal	solution.	However,	
transovarian	transmission	may	render	the	common	bleaching	protocols	inef-
fective	in	eradicating	pathogens.	As	in	rodents,	zebrafish	colonies	should	be	
screened	for	these	pathogens	to	determine	the	level	of	prevalence	of	disease	
and	 establish	 clean	 colonies	 if	 possible.	 To	 achieve	 this,	 more	 research	 is	
required	into	the	mode	of	transmission	and	effective	eradication	techniques.

The zebrafish, Brachydanio	rerio,	(also known as the zebra danio or Danio	
rerio) is a freshwater species native to the region surrounding the Ganges 
River of India. Introduced originally as a popular aquarium fish they have 
become an increasingly popular animal model. As reported by the UK Home 
Office, this increase is reflected in the increased use of fish in fundamental 
biological research, applied studies for human medicine and breeding. 

Over the years it has been well established what effect certain pathogens 
have on laboratory rodents and what impact this may have on research. This 
is still lagging behind in zebrafish. The impact on research is two fold. The 
first concern is that fish with sub-clinical disease will develop overt disease 
when subjected to stressors, as demonstrated by Ramsay et	al. in 2009. The 
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second is the impact on the experimental results themselves. The results may 
not be reproducible between different groups of fish and the organism may 
influence results related to physiology or immune system-related experi-
ments. The pathogens may persist in tumours and cells harvested from the 
fish effecting in	vitro experiments. 

Three main zebrafish pathogens have been highlighted in scientific 
papers and have been observed personally in zebrafish facilities. They 
are Mycobacterium spp, Pseudoloma	 neurophilia and Pseudocapillaria	
tomentosa. They may cause morbidity, mortality or subclinical disease hence 
they may remain undetected in a fish colony. 

Atypical Mycobacterium species are ubiquitous micro-organisms that have 
been routinely isolated from soil and water in the natural environment and 
commonly causes chronic disease in tropical aquarium fish. Kent et	al. (2004) 
reported it as one of the most common diseases that they have diagnosed 
which represented 18% of the diagnostic cases submitted from November 
1999 to June 2003. Astrofsky et	al. (2000) provides the first detailed report on 
an outbreak of atypical mycobacterium in zebrafish colonies. Mycobacterium	
fortuitum, M.	 abscessus and M.	 chelonae were isolated in this outbreak. 
M.	haemophilum was described as the causative agent for a disease outbreak 
reported by Whipps et	 al. in 2007. Another severe outbreak was associated 
with an organism most closely related to M.	peregrinum (Kent et	 al. 2004). 
Bacteria are shed from infected bacterial ulcers and intestines and ingested, 
infecting other fish as demonstrated by Harriff et	 al. 2007. Whipps et	 al. 
cultured M.	chelonae from tank surfaces at the interface of air and water and 
biofilms in a colony with M.	chelonae isolated in its fish. Free-living amoebae 
are found in the water of many fish culture facilities and further studies on the 
role of these organisms as reservoirs for mycobacteria that infect fish should be 
undertaken (Harriff et	al. 2007). Chinabut et	al. (1994) studied the potential of 
transovarian transmission of mycobacterium in fish. Due to the long incubation 
period and chronic or sub-clinical form of infection, the bacteria can remain 
undetected in a colony. Chronically infected fish usually have a poor growth 
rate, chronic wasting, emaciation or poor reproductive rates. Acute clinical 
signs may be similar to other bacterial infections including sepsis such as 
ascites and oedema, petechiation and skin ulcerations. The above demonstrates 
the variability in strain virulence. Prevalence may also vary between zebrafish 
strains as Whipps et	 al. (2008) suspected that the higher prevalence of 
M.	chelonae in Tuebingen (TU) zebrafish in a facility may be due to a higher 
genetic susceptibility of TU lines to mycobacteriosis or they may have been 
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exposed to higher levels of mycobacterium. Decostere et	al. (2004) provides 
and overview of mycobacterium infections in humans associated with exposure 
to fish or aquarium water. M.	 marinum, M.	 chelonae and M.	 fortuitum are 
pathogens of both fish and humans. These infections are restricted to localized 
areas of granulomatous inflammation of the affected extremity, or lead to 
deeper infection of the tendons and bones in people. Hence those working with 
fish should wear gloves and wash their hands after handling fish, in particular 
if there are skin abrasions. 

Two main sources look at the effect natural pathogens of laboratory mam-
mals have on research. The first is a book dedicated to this topic by Baker 
(2003) and the second is the report of the working group on hygiene of the 
Gesellscheft fur Versuchstierkund GV-SOLAS (Werner et	al. 1999), which 
also discusses the implications of infectious agents on results of animal 
experiments. Neither of them discusses fish or other non-mammalian species. 

Mycobacterium is not a recognised pathogen in rodent colonies therefore 
the above sources do not discuss the impact of this on research. Van de Sar 
(2009) looked at specificity of the zebrafish host transcriptome response to 
acute and chronic mycobacterial infection and the role of innate and adaptive 
immune components. The host immune response reacts with the formula-
tion of granulomas, which are composed of several cell types including 
macrophages, neutrophils and lymphocytes. The above suggests that it may 
have an impact on those looking at immune response. Even in the absence 
of mortalities, chronic underlying infections are a threat to the efficacy of 
results derived from experiments that employ zebrafish (Whipps et	al. 2008). 

Microsporidian infection in zebrafish was first described by De Kinkelin in 
1980 and speciated by Matthews et	al. as Pseudoloma	neurophilia	in 2001. 
Fish are emaciated and often present with spinal deformities. Kent and 
Bishop-Stewart (2003) report it as the most common parasite in fish based 
on diagnostic examinations conducted through the Zebrafish International 
Resource Centre in 27 zebrafish research facilities. They demonstrated that 
the parasite is transmitted by waterborne exposure and they also observed 
the infection in egg and ovaries which may indicate that transovarial (verti-
cal) transmission may occur. The potential effect on research is unknown. 
Encephalitozoon	 cuniculi, a microsporidia in rabbits and rodents reduces 
catecholamine levels in infected rabbits, alters immune response, reduces 
transplanted tumour growth (Werner et	 al. 1999) and interferes with viral 
research in rabbits (Baker 2003). 
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Nematodes or round worms tend to have a complex life cycle involving at 
least two hosts (Longshaw & Feist 2001). Kent et	al. (2002) demonstrated 
a direct life cycle for Capillaria spp. Adult nematodes are generally found 
within the gastrointestinal tract and larval stages may encyst within the 
visceral cavity (Longshaw & Feist 2001). Kent et	 al. (2002) describes 
pathological lesions associated with Pseudocapillaria	 tomentosa nematode 
infection ranging from inflammatory changes to aggressive neoplasms of the 
intestine. He hypothesises that where the neoplasms were observed in diag-
nostic cases with no known exposure to carcinogens, this was perhaps due 
to low amounts of carcinogens in the diet or water at some zebrafish facili-
ties, with the worms acting as a promoter in the development of intestinal 
tumours. Fish infected with large numbers of nematodes may be emaciated, 
anaemic and lethargic (Longshaw & Feist 2001). Pack et	al. (1995) reports 
that zebrafish developed a progressive wasting illness attributed to capillaria 
infection soon after reaching sexual maturity. They did not find levamisole 
useful in clearing infection, although following treatment with a combina-
tion of trichlorfon and mebendazole, a beneficial effect was evident within 
one week as fish gained weight and regained fertility. Fish sacrificed for 
pathological examination were free of worms but capillaria was observed in 
a few tanks several months later. Mebendazole is embryotoxic to fish and is 
also teratogenic, causing a high prevalence of deformed fry if administered 
to brood fish preparing to spawn (Stoskopf M.K. 1999). Trichlorofon is 
neurotoxic and inhalation or skin contact should be avoided. As reports on 
the successful and safe use of antihelminthics are variable, elimination of 
the infected population may be the preferred option. In rodents, Oxyurina or 
pinworm may modulate the immune system and affect growth rate (Werner 
et	al. 1999). 

In rodent colonies, eradication of a pathogen is usually achieved through 
cull and restock, rederivation of clean embryos or in the case of pinworm, 
treatment. Eradication of pathogens in zebrafish colonies is difficult at 
present since there is uncertainty regarding the transovarian transmission 
of mycobacterium and microspordians. Chinabut et	al. (1994) confirms the 
transovarian transmission of mycobacteria in Siamese fighting fish (Betta	
splendens). In her study, acid-fast bacteria were only detectable with fluores-
cent fluorochrome stain in infected eggs but no mycobacterial cultures were 
performed. The eggs were disinfected with 70–90% alcohol. P.	neurophila 
transovarial infection may play an important part in the spread of the disease 
(Ferguson 2007). Today, the main disinfectant technique used is the bleach-
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ing of zebrafish eggs but this would not be effective if transovarian transmis-
sion occurs. The bleaching protocol according to Russel (2007) is to prepare 
two beakers of bleach solution containing 0.1 ml of 5% sodium hypochlorite 
in 170 ml of system water and mixed thoroughly. The eggs are placed in 
the first beaker, and allowed to stand for five minutes. The bleach solution 
is poured off, and the eggs rinsed with system water. The eggs are allowed 
to stand in system water for five minutes. The eggs are then placed in the 
second beaker of bleach solution at the same concentration for five minutes 
and again rinsed with system water. A study done by Ferguson et	al. (2007) 
demonstrates that common protocols used to disinfect eggs at 25–50ppm 
chlorine for 10 minutes with unadjusted pH is inadequate in killing spores 
of P.	neurophila. A study done by Griffiths et	al. (1999) indicated that high 
concentrations of chlorine-releasing agents are mycobacteriocidal.

Symptoms of mycobacterium and microsporidium infection tend to be more 
obvious in older fish. A higher turnover of fish at 18 months of age for 
breeding purposes may reduce the development of visibly clinically affected 
fish. Removal of any fish showing clinical signs such as weight loss, spinal 
deformities or scale abnormalities will result in limiting the amount of patho-
gens being shed into the environment. However, subclinical infection may 
go undetected without supplementary laboratory tests.

In rodent colonies, there are recognised screening protocols to identify the 
pathogens and maintain the required health status for the type of research 
done in that particular institute. In zebrafish, local health monitoring pro-
tocols have been established at some institutions. The presence or absence 
of a micro-organism should be demonstrated by an accredited diagnostic 
technique. PCR (Polymerase Chain Reaction) tests are now available for 
some mycobacterium and microsporidium species. Other diagnostic modali-
ties include autopsy, histology and wet mounts. Fluorescent stains for chitin 
have been used to detect microsporidium spores. Whipps et	al. 2008 found 
that histology (acid-fast stains), culture and PCR all performed compara-
tively well for the diagnosis of mycobacteriosis. The choice of diagnostic 
or screening method will depend on the goal, confidence level and costs. 
Histology provides screening for multiple organisms and pathological 
changes but is likely to involve fewer numbers of fish. PCR tests will per-
mit a larger number of fish to be sampled and also allows for other types of 
samples such as water or bio films. It is more likely to detect subclinical or 
low-level disease. In addition to the choice of test, consideration should be 
given to the method of selection and numbers of fish for testing. 
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Sentinel fish or a representative number of the fish population are submit-
ted for full post mortem examination and/or other diagnostic techniques as 
mentioned above. Screening large numbers of fish can be difficult and costly. 
Sentinel fish are placed in a separate tank and exposed to the waste water of 
the population being monitored. Alternatively, some institutes submit between 
two and ten fish from the population per shared water system. Ideally, these 
should be wild-type fish that are six months of age or older. It is recommended 
that screening is performed regularly at intervals of no more than six months. 

The number and the frequency of fish submitted for testing is often arbitrary 
as the prevalence or incidence in the colony and the epidemiology is not fully 
known for these pathogens. Whipps et	al. 2006 noted a 10% prevalence of 
P.	neurophilia in a population with no clinical signs, therefore 20–30 fish 
would need to be tested to have a 95% confidence that the parasite is absent 
from the population. 

This overview highlights that more research is required to elucidate the mode 
of disease transmission and establish effective eradication protocols and 
pathogen screening recommendations in order to eliminate these pathogens 
from zebrafish colonies.
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Abstract

Three	 marine	 Atlantic	 salmon	 farm	 sites	 in	 Ireland	 had	 highly	 elevated	
mortalities	during	2007.	The	affected	fish	had	a	high	percentage	of	cardiac	
abnormalities	including	situs	inversus,	round,	flabby	ventricles	or	ventricu-
lar	clefts.	Fish	in	all	three	sites	were	also	infected	with	salmonid	alphavirus	
(SAV)	and	had	clinical	Pancreas	Disease	(PD).	Analysis	carried	out	on	the	
data	from	the	three	sites	indicated	a	positive	correlation	between	mortality	
level	associated	with	PD	and	the	level	of	cardiac	abnormality.	The	cardiac	
abnormalities	were	considered	to	have	been	induced	by	high	water	tempera-
tures	at	the	egg	and	early	life	stages.

Cardiac abnormalities are relatively common in farmed Atlantic salmon 
(Salmo	salar). These include situs	 inversus, aplasia of the cardiac ven-
tricle, hypoplasia of the outer compact layer of the ventricle, as well as 
hearts that appear to be more rounded, when compared to those of wild 
fish (Poppe et	 al. 2003, Poppe et	 al. 2007, Branson & Turnbull 2008). 
Elevated mortalities have been reported following routine management 
such as transportation, handling, grading and lice treatment of such 
affected stocks (Brocklebank & Raverty 2002, Poppe et	al. 2003). This 
communication reports the appearance of a high prevalence of cardiac 
abnormalities in farmed salmon in Ireland in 2007 and the elevation in 
mortalities in these stocks when the fish were naturally infected with 
salmonid alphavirus (SAV).

In the spring and early summer of 2007 it was observed through livestock 
examinations and post mortems of farmed salmon on the west coast of 
Ireland that fish in marine pens at three farms had abnormally high levels of 
cardiac malformations. Three types of abnormality were observed:
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1. Situs	 inversus where the heart apex points caudo-dorsally instead 
of caudo-ventrally and the bulbus arteriosus is at an abnormal angle 
(Figure 1a & 1b). 

2. Some hearts appeared rounded, and had a thin-walled, flabby ventricle 
(Figure 1c),

3. The third defect observed was a ventricular cleft running from the base 
to the apex of the heart and was approximately 2–3mm deep (Figure 1d).

No clinical signs of congestive or acute heart failure (ascites, tissue oedema) 
were noted in the fish. Histological sections of these abnormal hearts did not 
reveal any lesions other than the occasional thinning of the compact layer of 
the ventricle. However, during 2007 all three farms were also affected by a 
salmonid alphavirus (SAV) infection, the causal agent of Pancreas Disease 
(PD), and the histopathological picture changed significantly. Clinical SAV 
infection or PD is one of the most significant disease conditions affect-

FIG 1. Cardiac abnormalities observed in farmed Atlantic salmon exhibiting situs 
inversus (A & B) (in B a normal heart can be compared on the far right), 
enlarged, flaccid ventricle (normal heart on left) (C) and ventricular cleft 
(arrow) (D).

A

DC

B
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ing marine salmon farms in northern Europe and is considered endemic in 
Ireland (Rodger & Mitchell 2007, McLoughlin & Graham 2007). One of the 
pathological features of PD is the cardiomyopathy associated with infection 
which can be multi-focal or diffuse (Ferguson et	al. 1986, McLoughlin & 
Graham 2007). Once salmon in these farms became infected with SAV the 
cardiac histopathology progressed to multifocal cardiomyopathy compatible 
with that seen in PD. Skeletal myopathy and pancreatic necrosis and fibrosis 
were also observed, again consistent with clinical PD.

Over 400 salmon were examined and post mortemed from a total of 22 
pens between the three sites. There was a marked difference in the level of 
deformity between different pens; in some pens 76% of the fish sampled 
presented with cardiac abnormality whereas none was detected in other 
pens despite being of the same genetic strain and hatchery origin. On fur-
ther investigation, it was revealed that those fish with high levels of cardiac 
abnormality had been on a slightly elevated temperature regime (i.e. above 
8°C) at the egg and early life stage (up to first feeding), at two of the three 
supply hatcheries, and were S0s or ex-S0s (autumn transfer smolts). There 
were no signs of any other diseases in these three sites, and the mortalities 
experienced were considered either due to PD, or, in some pens, to the com-
bined effect of the cardiac abnormalities and PD. Six of the 22 pens of fish 
had no obvious cardiac abnormalities and the average mortality (ascribed to 
PD) in these was 35% which compared to 48% in the other pens (t-test, P = 
0.103). A correlation analysis was also carried out on the data from the three 
sites and indicated a positive correlation between mortality level due to PD 
and the pen level of cardiac abnormality (P < 0.05, degrees of freedom = 20, 
r = 0.4809).

Cardiac abnormalities in salmon, such as situs	inversus, have been associat-
ed with elevated water temperatures (12°C) during embryonic stages (Takle 
et	al. 2005) as well as giving rise to aplasia of the septum	transversum and 
higher incidences of swim bladder abnormalities (Takle et	 al. 2006). The 
ventricular cleft abnormality observed in some of the fish in these cases has 
not been reported previously, but it is considered to be an abnormality which 
is also due to elevated water temperature during embryogenesis.

The cardiomyopathy associated with SAV is considered to be clinically signifi-
cant by itself (Ferguson et	al. 1986). However, the presence of this lesion along 
with cardiac abnormality (which probably results in less than optimal cardiac 
output and restricted cardiac function) appears to be an especially serious com-
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bination for farmed salmon. The recommendations for incubation of Atlantic 
salmon eggs suggest 8°C as an upper limit for normal embryonic development 
(Gunnes 1979, Takle et	al. 2005, Baeverfjord et	al. 2009). Therefore care must 
be taken by hatcheries that employ water heating to accelerate development or 
operate in geographic areas where ambient water temperature fluctuates above 
the critical temperature during egg incubation periods.
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Obituary of Mary Brancker CBE, DUniv, FRCVS

It is with great sadness that we record the death of Winifred Mary Brancker 
who passed away following a stroke on Sunday 18 July, 2010.

Mary was born on August 19th, 1914, in Hampstead and educated at various 
schools. From an early age she wanted to be a farmer but was told kindly and 
firmly that the family did not have the money to buy a farm. At 16 her mother 
provided a list of potential careers from her headmistress, and reluctantly she 
chose veterinary work as it was the closest to being a farmer. She said that 
she always felt a bit guilty about that!

The family moved several times before Mary went to the Royal Veterinary 
College, Camden Town, in 1932. She was awarded her MRCVS in 1937. Of 
the 80 students who started the course, Mary was among the final 21 who 
passed. When Mary entered the RVC, entry was a very light-hearted affair. 
There was no difficulty in gaining admission. In fact if any fairly presentable 
young chap walked down Great College Street, Sir Frederick Hobday was lia-
ble to grab and enrol him immediately. It is doubted that this applied to women 
because the profession was very male orientated at that time. We are reliably 
informed that there were several ex-Indian army soldiers in Mary’s year and 
they did not take kindly to college discipline. They were a boisterous lot who 
hunted cats in Camden Town with blood hounds! Even as a young girl straight 
from school, Mary must have taken this sort of behaviour all in her stride. She 
always enjoyed energetic activities! It was in 1932 that the Veterinary Course 
was increased from 4 to 5 years. For entry, matriculation was achieved by pass-
ing the school certificate which we believe was no problem for Mary.

It was a time when practices and farmers were finding it hard to make a liv-
ing. Mary looked around for jobs after qualifying, and worked as a locum as 
far-spread as Lincolnshire, Bournemouth and London but she really wanted 
to work in the Midlands. She applied to a number of practices receiving a 
negative response from most – at the time it was routine to ask for a photo 
and to enquire as to height.

Mary had seen practice with Harry Steele-Bodger in Tamworth on the 
Staffordshire/Warwickshire border and he asked her to come for the summer 
to cover holidays. Then when one of his assistants left, she was offered a per-
manent job as an assistant at the practice and remained in that practice all her 
working life. It was during this time, under the mentoring of Steele-Bodger 
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that her interest developed in veterinary politics and thus the British Veterinary 
Association (BVA). In 1944 she became a partner in the Sutton Coldfield 
branch. In 1950, Harry Steele Bodger died and the practice was divided 
between Mary and the two sons, with Mary retaining the Sutton Coldfield 
branch which was mainly small animal with a farming element but also con-
cerned with the care of non-domesticated animals. 

During the period immediately after the war, few people kept pets as those 
having died during the war had not yet been replaced. A variety of animals 
including baby chimps were being sold at dog shows and two friends of 
Mary’s bought one, then they bought another. Later they acquired vari-
ous other animals and then purchased some land on which they founded 
Twycross Zoo where Mary became their vet from the beginning, although 
only having planned to be so for a year. 

Molly Badham, in her book about the founding of Twycross Zoo Chimps	
with	Everything, notes the general disinterest of many vets in exotic species 
and says of Mary: “Mary Brancker was different: what she couldn’t discover 
from other members of the veterinary profession she would find out from 
medical colleagues .....she has proved to have a natural sensitivity towards 
the creatures we presented to her.” With veterinary support from Mary, 
Molly and her friend Natalie Evans established Twycross, later to become 
one of the UK’s leading zoos.

It was there that she became responsible for the care of around 30 chimps, 
10 gorillas, 10 big cats and the elephants, among many other animals and 
built up good relationships with many of her primate patients treating each 
as an individual. 

Mary, when asked in an interview what had been in her view the best devel-
opment in veterinary medicine over the past 70 years, or the one she would 
have found most useful, nominated advances in anaesthesia. During her long 
veterinary career her greatest joy was working with primates and big cats 
but, even though they were included among her patients, like so many people 
she did not like spiders.

As a result of her service to the BVA Council and an dedicated commitment 
to the profession, in 1966, Mary was elected Junior Vice-President of the 
BVA before becoming President in 1967 and the first woman to hold this 
office. Considering her background, it was remarkable that Mary got so 
involved and renowned for her knowledge and interest in non-domesticated 
species. In the 1950s, very few members of the profession even gave them a 
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thought. Even when the British Veterinary Zoological Society (BVZS) was 
formed in 1961, Founder members, of which Mary was one, were regarded 
as eccentric cranks!

During 1967–1968 as a corollary to her BVA Presidential responsibilities, 
she was pivotal in the veterinary profession’s role in managing the Foot and 
Mouth outbreak. This led to her being awarded the OBE in 1969. 

Mary’s general interest in anything and everything led to her brokering 
increased veterinary involvement in fish farming. Mainly, as something to 
talk about at various dinners, Mary mentioned that MAFF had successfully 
managed to captively breed flatfish off the West Coast of Scotland (this was 
big news then - because you cannot farm unless you can breed). Meeting up 
at events the following year, people would ask her about the fish, and as she 
knew little about the project, she decided to find out more. After her BVA 
sojourn (never a lucrative office) she was broke, but decided to take up an 
invitation to visit a hatchery on the west coast of Scotland at Ardtoe, and 
was hooked

Since 1966 Ron Roberts of the Glasgow University Veterinary School had 
been working with the DAFS Marine Laboratory on UDN on salmon and 
was also asked by the White Fish Authority to carry out a diagnostic service 
for their new experimental flat-fish farms at Hunterston and Ardtoe. Mary 
rapidly became his ally in getting the veterinary role in fish pathology rec-
ognised and she introduced him to Sam Hignett and also to Alec Brown, 
the Director of the Weybridge Central Veterinary Laboratory both of whom 
joined her in a cabal aimed at achieving this. As a past president of the BVA 
and of course being her usual charming self, Mary was particularly influen-
tial in this. 

The Nuffield Foundation had already considered investing in aquaculture 
and their Deputy Director Dr John McAnuff and Medical Trustee Professor 
Graham Wilson had asked Ron Roberts for his ideas as to how he would 
establish a research facility in the area. He produced this and copied it to 
Mary. When the Trustees were also approached by Mary and her colleagues, 
with a very similar suggestion, it was clear that this was an area that they 
should support. Ron and Professor (Sir) Frederick Holliday of Stirling 
University produced a proposal for a Veterinary Unit to be associated with 
the University there, which at the time had a very strong fish biology ethos. 
This was considered by the Trustees along with a report from a meeting with 
Mary and her group and the rest is history.
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Nuffield funded the Unit of Aquatic Pathobiology at Stirling for six years 
after which it was expanded by the UGC into the Institute of Aquaculture. 
Under Ron Roberts’s direction over the next 25years it received the highest 
Research Ratings possible, it was awarded the Queens Award for Industry, 
it was runner up for both the Unesco Science Prize and the Japan Prize, 
became the largest non-medical research unit in a Scottish University with 
an annual budget of over £8M. and through its MSc Course in Aquatic 
Veterinary Studies has trained a very significant proportion of the world’s 
fish veterinarians.

In 1996 the University of Stirling gratefully awarded Mary Brancker an 
Honorary Doctorate in recognition of her contribution to animal welfare and 
in particular to the development of the Institute of Aquaculture.

Mary continued her interest in things aquatic, she encouraged her friends in 
the Gould practice in Southampton to set up a formal fish veterinary service 
in 1978 and employ Peter Scott who was 6 months out of Stirling. In July 
1990 Mary was one of the Founder members of the Fish Veterinary Society, 
and was made an Honorary Life Member in 2000. Into her 90’s she was still 
visiting Ardtoe with David Williams to look at halibut eyes. David subse-
quently received an FRCVS for some of the work done when he and Mary 
visited the facility.

Still seeking more challenges, sometime later she was a primary founder of 
the Veterinary Invertebrate Society. When asked by puzzled inquirers how 
you tell if an invertebrate is sick, she answered: “When you come down in 
the morning and look at your wife at the table, you don’t have to ask if she 
is OK, you can tell by looking. It’s the same with invertebrates!”

During her very busy life she also served as a member of the Council of 
the Royal Veterinary College between 1971 and 1984 as well as becoming 
President of the BVNA. In 1977, her contribution to the profession was 
recognised when she received her RCVS Fellowship, also later becoming a 
BVA Life member in 1981, the first of many accolades to follow.

At long last, Mary decided to retire from general practice in 1984 and 
became even more involved with specialised groups such as zoological 
collections, fur farming, research animals, fish farming and research. More 
recognition of her achievements was to follow: she was awarded the prestig-
ious Dalrymple Champneys Cup and Medal in 1985 by the BVA and made 
a fellow of the Royal Veterinary College in 1989 along with an Honorary 
Degree some 4 years later by Stirling University. All this achievement cul-
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minated in Mary receiving an “upgrade” of her previous award of the OBE 
to that of CBE by Her Majesty the Queen in 2000, which Mary felt was the 
proudest moment of her life. 

It didn’t end there: she was awarded the prestigious Chiron Award in 2005 
from the BVA at the BVA annual Congress. This marks “outstanding contri-
butions to veterinary science or outstanding services to the veterinary profes-
sion judged in either case as being of a calibre commanding international or 
interprofessional recognition”

We are reliably informed Mary had no hobbies due to lack of time (!) but 
did enjoy gardening, reading, ballet, volunteering for her local church and 
travelling when time allowed. She belonged to the Soroptimists and the 
Twycross Zoo Association. In her book All Creatures Great and Small 
published in 1972 she said that she had always wanted to fly. She achieved 
this in September 2009 aged 95 when she was given a flying lesson as a 
present!

As a Founder member of BVZS, she attended the inaugural meeting, held at 
the offices of the Zoological Society of London on July 14th, 1961. Later in 
her career she, along with the late Patrick Humphreys, formed the ZEBRA 
Foundation for Veterinary Zoological Education which is the charitable arm 
of the BVZS and exists to help veterinary surgeons and students extend their 
knowledge of zoological medicine.

Mary was a formidable woman in all aspects of her long and distinguished 
career. She was among the practitioners who shaped the profession, Steele-
Bodger, Brancker, Gould, Hignett all epitomized courtesy, professionalism 
and enquiry. She was ever open and helpful to anyone who asked: countless 
veterinary surgeons have sought advice and received it. Mary was always 
free with her advice if asked and was wonderfully sanguine about whether 
or not the advice was taken. Supportive, encouraging, and overall a person 
who saw fun writ large in everything she tackled.

Many of those touched or catalysed (as she liked to think) got together at the 
Royal Society of Medicine in 1997 to celebrate Mary’s 60 veterinary years 
with a ‘Branckerfest’ – a full day of papers giving a flavour of Marys breadth 
of involvement. A luncheon was held at the RCVS in 2007 in her honour 
commemorating 70 years in the profession. A number of tables was set up 
with people on each table representing various parts of her professional 
career. Mary changed tables for each course and thus managed to reminisce 
about her entire veterinary career in one sitting.
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The funeral took place on Friday 30th July 2010 in her local church of All 
Saints, Four Oaks, Sutton Coldfield and was attended by her family, many of 
her friends, professional colleagues, former clients and others, all of whom 
remembered how Mary with her boundless energy, enthusiasm, thirst for 
knowledge, friendliness and always present sense of humour and distinctive 
hearty laugh touched so many of their lives and will be long remembered.

We are sure that all of our professional colleagues and all those who knew 
Mary will join us in offering our heartfelt condolences to her family at this 
time.

Peter	Scott,	Lydia	Brown,	Ron	Roberts
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PROPOSED NEW FOR 2011

Constitution of the Fish Veterinary Society

THE SOCIETY

1. The Society shall be called The Fish Veterinary Society (FVS) and 
shall be a specialist division of the British Veterinary Association 
(BVA).

2. The purpose of the Society shall be to provide a forum for all Members 
who have an interest in promoting the health and welfare of fish. 

a) To support and promote scientific advances in health, welfare and 
conservation of fish. 

b) To promote the advancement of veterinary knowledge and skill in 
the maintenance of the health and welfare of fish. 

c) To foster research into the husbandry, cause and prevention of 
diseases in, fish in captive and wild states. 

d) To exchange information and encourage other forms of col-
laboration between this and other Societies in allied scientific 
disciplines. 

e) To promote the international exchange of veterinary knowledge 
of fish through organizing meetings, special interest groups, the 
circulation of information through various publications, including 
scientific papers, précis, and abstracts.

f) In promoting and supporting the interests of our members, and 
the fish under their care, the FVS is committed to developing and 
maintaining channels of communication with UK and devolved 
governments, parliamentarians and the media. 

g) To represent the interests of our members, and the fish under their 
care, in relevant national and EU policy making and legislation

3. The Society shall organise scientific meetings; the Annual General 
Meeting shall coincide with a scientific meeting. Other meetings shall 
be arranged if the Committee considers it appropriate.

NEWS



Fish Veterinary Journal • Number 12 • 2011 40

4. The Society shall organise a web forum for discussion of cases etc. In 
addition a web site will be provided and developed for dissemination 
of information.

5. Attendance at scientific meetings shall be un-restricted on payment 
of the agreed meeting fee. Society sponsors have two free tickets per 
meeting. Committee members and speakers shall receive complemen-
tary meeting attendance. 

6. Attendance at Annual General Meetings shall be restricted to Full, 
Associate and Life Members.

MEMBERSHIP OF THE SOCIETY 

7. There shall be the following membership categories

8. Full (Voting) Members

a. Full membership is open to all qualified veterinary surgeons who 
are registered with the Royal College of Veterinary Surgeons 
(RCVS) or equivalent overseas body.

 All applications must be must be approved by a majority of the 
Committee. Where the vote is tied, the President shall have a cast-
ing vote. The applicant may be supplied with the result of the vote 
but not how votes were cast.

9. Associate (Non-Voting) Members

a. Associate members are welcomed by the Society. This class of 
membership will include Veterinary Students, Veterinary Nurses, 
interested parties from other disciplines and Veterinary Surgeons 
(non BVA members) or interested parties from the UK and coun-
tries other than the United Kingdom. 

b. Associate members shall not be eligible to hold office and shall 
only have voting rights on matters unconnected with British 
Veterinary Association policy making. They may be co-opted to 
the committee, without voting rights. The total numbers of associ-
ates shall at no time exceed 49% of the total membership.
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c. Associate membership is available free of charge to veterinary 
students, and is available at the full rate to fish pathologists, fish 
health consultants and other suitably qualified individuals holding 
an appropriate degree. 

d. All applications must be must be approved by a majority of the 
Committee. Where the vote is tied, the President shall have a cast-
ing vote. The applicant may be supplied with the result of the vote 
but not how votes were cast.

10. Life Members

a. A person who is otherwise eligible to be a member of the Society 
may be proposed and seconded by Full Members and elected as 
an Honorary Life Member at an Annual General Meeting by a 
majority of Voting Members. Where the vote is tied, the President 
shall have a casting vote. 

b. An Honorary Life Member will not be required to pay a subscrip-
tion but will be entitled to vote at any of the Society’s meetings 
provided that they are otherwise eligible for Full Membership. 

11. Corporate or Supporting membership 

a. This shall be permitted at the discretion of Council. These to be 
admitted at the prevailing annual subscription. They will have no 
voting rights. 

12. Final decisions regarding eligibility for membership will be at the 
discretion of the FVS Committee. 

13. The above categories may be admitted at the prevailing annual sub-
scription. 

14. Members become lapsed if their subscriptions are more than 3 months 
overdue, or having been sent two reminders by the Treasurer.

15. Membership of an individual may be terminated by firstly the agree-
ment of a majority of the the Committee (where the vote is tied, the 
President shall have a casting vote), followed by the agreement of a 
majority of Voting Members at the next AGM provided that there is a 
quorum. Where the vote is tied, the President shall have a casting vote.
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MEETINGS OF THE SOCIETY

16. An Annual General Meeting (AGM) of the Society shall be held once 
per calendar year, such meetings to be held within Europe, the venue 
to be selected by the Committee bearing in mind the wishes of its 
members.  

17. All members shall be given at least three weeks written notice of the 
time and place of the Annual General Meeting.

18. The following business shall be transacted at the Annual General 
Meeting:

a. Receive a Report from the Secretary

b. Receive the Treasurer’s report and accounts and if thought fit, 
approve the accounts

c. Fix the membership subscription rate for the following year. 

d. Election of Committee Members for the ensuing period as set out 
in below.

e. Election of an Honorary Life Member, such person having been 
proposed and seconded by Full members of the Society.

f. Review and update of regulatory or legislative matters as appro-
priate

19. Only Full Members (paid up) shall be eligible to vote and a quorum 
shall comprise those present at the meeting who are eligible to vote. 

20. A motion would be passed if 66% of the votes cast are for the motion.

21. On the request of 33% or more of the members present a vote on any 
subject shall be held by secret ballot. In such a case the votes shall be 
scrutinised by two Full Members together, one of whom at least shall 
not be a member of the Committee.

22. Extraordinary General Meetings (EGM’s) may be called at the discre-
tion of the Committee, or by the President at the written request of 
not less than ten Full members of the Society, specifying the business 
for which the meeting is called. No business shall be transacted at an 
Extraordinary General Meeting, other than that for which the meeting 
is called. The venue to be selected by the Committee. 
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a. The Secretary shall be obliged to call such a meeting within six 
weeks and shall give all members three weeks notice of the date, 
place and reason for the meeting. Attendance at a EGM shall be 
as for the Annual General Meeting

b. Only Full Members (paid up) shall be eligible to vote and a quo-
rum shall comprise those present at the meeting who are eligible 
to vote. 

23. Proposals for alterations in the rules of the Society must be notified in 
writing to the Honorary Secretary twenty eight days before a General 
Meeting, and if agreed at that meeting, shall be subject to ratification 
at the next Annual General Meeting providing always that no change 
shall be made in the Constitution and Bylaws of the Society without 
the prior consent of the British Veterinary Association. 

24. The Society shall organise Scientific Meetings . Where possible two 
days meetings will be organised per year, either as a single meeting, 
or two one day meetings. 

OFFICERS

25. The business of the Society shall be conducted on behalf of its mem-
bers by the Committee which shall be answerable to the Membership 
at the AGM.

26. A Committee shall be elected at the Annual General Meeting from 
among Full Members of the Society as follows:

27. Officers shall be:

a. President, 

b. Junior Vice-President, 

c. Senior Vice-President, 

d. Secretary, 

e. Treasurer / Membership Secretary, 

f. Publications Officer.

Contact details of Commiittee members to be published on the web site.
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28. Committee Members shall be elected for two years at the Annual 
General Meeting by all those present who are Full Members. Serving 
periods may be modified by the Committee in the interests of the 
Society, and shall be notified to the next AGM.

29. The President’s term of office will be 2 years after serving as Junior 
Vice- President. The outgoing President will serve two years as Senior 
Vice-President.

30. The Committee shall meet (in person or via conference call) at least 
twice per year and be responsible for the routine administration of the 
Society including admission of members and setting of subscriptions. 
The responsibility of the individual Committee Members shall be as 
follows:

a. The President - who shall preside at all meetings, or shall nomi-
nate an alternative Committee Member if he or she is unable to 
attend.

b. The Junior Vice-President 

c. The Secretary- who shall keep the minutes of meetings, and be 
responsible for the safe custody of the Society’s records. The 
Secretary will present a report at the Annual General Meeting 
and be responsible for the organisation of meetings including 
Scientific meetings.

d. The Treasurer / Membership Secretary, - who shall maintain a 
register of members, notify members of subscriptions due, receive 
all monies on behalf of the Society, pay any expenses authorised 
by the Committee, and keep appropriate accounts.

Accounts will be made up to 31st December each year and exam-
ined by a person who is not a Committee Member. Accounts to 
be then agreed as accurate by the Committee and signed off by 
the Treasurer and President. The accounts will be submitted for 
approval to the Annual General Meeting each year.

e. The Publications Officer- who shall be Editor of the Fish Veterinary 
Journal and be responsible for organising the publication of any 
other literature on behalf of the Society.
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31. The Committee shall have the authority to co-opt Members to the 
Committee for their expertise, special knowledge etc related to a sin-
gle issue or ongoing work.

32. If any Officer or Committee Member prematurely vacates office, the 
Committee has the authority to co-opt a replacement until an election 
can be held to fill the vacancy at the following AGM.

EXPENSES

33. Committee members shall be entitled to reclaim reasonable expenses 
when these are incurred on the business of the Society. For interpre-
tation when necessary the Committee will advise the Treasurer of 
appropriateness of claims.

34. The Committee shall have the discretion to make such payments as 
are deemed necessary to the smooth operation of the society. Sourcing 
expert web management advice, contribution towards Secretarial time 
etc. For interpretation when necessary the Committee will advise the 
Treasurer.

OTHER

CONSTITUTIONAL CHANGES

35. Notice of any proposed alteration or amendment to the Constitution 
shall be submitted to the Secretary 28 days before an AGM. Such pro-
posals shall be included on the Agenda for the AGM and circulated to 
members via the email distribution system and the website at least 14 
days before the said meeting.

36. Proposals for major changes to the Constitution shall be submitted 
to an Annual General Meeting for discussion. Such proposed altera-
tion or amendments shall be included on the Agenda for that AGM. 
Comments shall be sought from attending members and all mem-
bers invited to comment by email. Comments shall be made to the 
Secretary and a proposed final submission shall be offered to the next 
AGM.
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37. In the best interests of the Society discussion on changes shall be ‘in 
the open’ via the website fora. Members are expected to raise substan-
tive changes there for all members to access, rather than at an AGM 
for a small group.

38. Nothing in these rules shall over-ride or run counter to the Memoranda, 
Articles or Bylaws of the British Veterinary Association.

DISSOLUTION

39.  If upon the winding up or dissolution of the Society there remains, 
after the satisfaction of all its debts and liabilities, any property what-
soever, the same shall not be paid to or distributed among the members 
of the Society, but (with the agreement of the parent body – the British 
Veterinary Association)  shall be transferred either to some charitable 
institution or institutions having  objects similar to those of the Society 
and which shall prohibit the distribution of  its or their income and 
property to an extent at least as great as is imposed on the society 
under or by  Clause  (appropriate No) of the constitution, such institu-
tion or institutions to be determined by the members of the Society at 
or before the time of dissolution, and in so far as effect cannot be given 
to such provision, then to some other charitable object.

FVS Web Site
The Fish Veterinary Society has a web site which can be found at:

www.fishvetsociety.org.uk
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WAVMA Five years On

The World Aquatic Veterinary Medical Association (WAVMA) is five years 
old this year if you include the year it was known informally as the AqVA, 
setting up and agreeing the Bylaws and arranging the very first meeting in 
Washington D.C.

The mission of WAVMA is ....
The mission of the World Aquatic Veterinary Medical Association is to 
serve the discipline of aquatic veterinary medicine in enhancing aquatic 
animal health and welfare, public health and seafood safety, in support of 
the veterinary profession, aquatic animal owners and industries, and other 
stakeholders.

The purpose of WAVMA is:
1. To serve aquatic veterinary medicine practitioners of many disciplines 

and backgrounds by developing programs to support and sustain mem-
bers, and the aquatic species industries that they serve.

2. To identify, foster and strengthen professional interactions among 
aquatic medical practitioners and other organizations around the world.

3. To be an advocate for, develop guidance on, and promote the advance-
ment of the science, ethics and professional aspects of aquatic animal 
medicine within the veterinary profession and a wider audience.

4. To optimally position and advance the discipline of aquatic veterinary 
medicine, and support the practice of aquatic veterinary medicine in all 
countries.

Both the mission and purpose grew out of the need of aquatic veterinary 
practitioners around the world to belong to an international organisation that 
could cohesively promote and develop aquatic veterinary medicine. This 
theme was reflected in the presentations given, from veterinary associations 
around the world, during WAVMA’s first meeting (see The World Veterinary 
Association (WVA) report on the meeting) held in Washington D.C. during 
July 2007. Four years on the mission and purpose are still as relevant even 
though aquatic veterinary medicine has advanced in leaps and bounds.

Aquaculture has been seen as the next big “thing” for many years and cur-
rently the FAO see aquaculture expansion as a necessary requirement for the 
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world to be able to feed an increasing population. As aquaculture expands, 
producers are increasingly aware of the need to involve veterinarians in the 
care and welfare of their stock. Equally more veterinarians are interested in 
working in aquaculture. Whether this has come about simply as part of a 
normal development process or has been facilitated by organisations such as 
WAVMA is hard to tell. Certainly one would like to think that WAVMA has 
helped facilitate this through its various activities. 

WAVMA has contributed to increased veterinary interest through assisting 
in organising aquatic veterinary medicine sessions at the World Veterinary 
Congress and stand-alone conferences as well as providing a portal for infor-
mation exchange and education through it’s website. The ease and availability 
with which the veterinary practitioner can source information has improved. 
At the same time through WAVMA’s support of Aquavetmed.info which 
provides listings of vets providing aquatic veterinary medicine services 
and diagnostic laboratories, coupled with involvement in the I-ABC has 
promoted awareness of veterinarians and the services they provide amongst 
producers.

For a young organisation it appears that a lot has been achieved.

Chris Walster
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BACK ISSUES

Copies of earlier issues, except number 1, are still available. The main con-
tents of the previous two issues are listed below.

Issue No. 10 (April 2008)
An atypical Piscirickettsia salmonis infection in farmed Atlantic salmon Salmo salar in 
Scotland. J.W. Treasurer, A.L. Laidler and M.F. McLoughlin
Diseases and health management in perch farming. H. D. Rodger & A. Girons
New Fish Health Directive: Council Directive 2006/88/EC of 24th October 2006. On 
animal health requirements for aquaculture animals and products thereof, and on the 
prevention and control of certain diseases of aquatic animals. A. J. Breed
An introduction to import risk analysis for aquatic animals. F.C. Baldock, S.J. More 
and E.J. Peeler
Biosecurity – a view from the ornamental fish industry. K. Davenport
Koi herpesvirus and goldfish herpesvirus: an update of current knowledge and 
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