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key to success is monitoring, 
and this can be even more 
important for creatures that 
don’t share our environment.

Pets, such as dogs and 
cats, reside in our living 
space, and would soon let us 
know if there was something 
wrong with the temperature of 
our house, or the air within it 
that we breathe. 

However, fish have their own 
special environment in ponds 
or tanks and can struggle to 
inform us when things aren’t 
right. We have to learn to 
recognise this, and keep an 

eye on the conditions that they’re living in, 
so that we can deal with any potential 
problems quickly before they’re given a 
chance to cause our fish distress and 
even harm. >
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TREATMENT GUIDE
Taking care of Koi can 
be a challenge at the 
best of times, but when 
they’re sick, it’s a real 
cause for concern. To 
lend a helping hand with 
recognising symptoms, 
making diagnoses, 
and devising treatment 
plans, fish vet Dr 
Fiona Macdonald has 
compiled this easy to 
understand guide…

Keeping a great looking 
pond with beautiful, 
healthy fish is what 

motivates Koi keepers and 
gives them so much 
satisfaction. The downside of 
this can be the serious 
distress that’s caused when 
things go wrong with your 
precious fish. In this article, I 
will give you some tips on 
how to spot health issues, 
both actual and potential, 
and guidance on what to do 
if your fish are having 
problems. That said, 
although this guide features 
explanations of how certain health issues 
can be treated, if hobbyists are in any 
doubt, they should enlist the help of a 
qualified professional. Your fish are worth it!

As with keeping any living creatures, the 

Fiona Macdonald BVMS 
MRCVS has worked as an 
aquaculture vet for over  
20 years in the farm, 
ornamental and 
pharmaceutical sectors. She 
draws on this experience  
to develop medicinal 
products for her company, 
Fish Treatment Ltd.

Dr Fiona Macdonald
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> Water quality
Although the common phrase: ‘We don’t 
keep fish, we keep water and put fish in it’ 
may seem somewhat insulting to our lovely 
Koi, there’s actually a lot of truth in it, as 
water quality is essential for healthy fish.

Therefore, the first priority in my list of 
things to monitor is water quality. 

Make sure that you buy your own water 
testing kit, learn how to use it following the 
manufacturer’s instructions carefully, 
including how to store it, and throw it away 
when it expires and invest in a new one.

The most important parameters to  
measure are:
■ Ammonia
■ Nitrate
■ Nitrite
■ Oxygen
■ pH
■ ...and don’t  
forget temperature!

These should be 
checked weekly, so 
it’s advisable to 
schedule testing into 
your routine so that 
you know exactly what’s 
going on in your pond.

Some Koi keepers have a little 
notebook where they record all of the data, 
and it can be very useful to look back over 
this as it can reveal changes or trends in 
your system. 

It can also provide very valuable 
information and an accurate long term 
picture of your setup if you have to call in 
the services of a fish health professional.

Fish behaviour
Next on my list is how your fish are 
behaving. One of the many pleasures of 
keeping fish is watching them, but you 
should do this with an analytical eye. 

What are they doing? Do they usually 
behave like this? Are they restless/ flicking/ 
flashing/ gasping/ crowding near the water 
inlets/ sitting sulking on the bottom? Are 
they eating well or being picky? 

All of these individual behaviours can 
indicate problems, and one of the keys to 
successful treatment of ailments is spotting 
them early. 

Again, knowing this background 
information will also be very useful for health 
professionals, and these are the kinds of 
questions that they’ll ask you in order to 
establish the history of the problem.

Any obvious symptoms
Look closely at your Koi – can you see 
anything wrong with them? 

Check the fins and tail for any obvious 
erosions. Examine the skin for raised or 
missing scales, ulcers, and fungus – this 
can be done without removing them from 
their pond. Popeye (exophthalmos) and pine 
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cone appearances, which can be spotted 
pondside, suggest that something fairly 
serious is going on. 

In the case of popeye, is it one or  
both eyes which are affected? The  
answer can make quite a difference  
to the potential diagnosis.

New arrivals
It goes without saying that any newcomers  
to your pond or tank should be quarantined 
first for at least four to six weeks,  
depending on the time of year and  
hence water temperatures. 

This may seem rather harsh and 
restrictive, but how often do we hear of a 
stable, well functioning pond system, which 
has held super healthy fish for years, being 
devastated by new arrivals bringing in a 
nasty disease? 

Remember that you can’t tell what disease 
or parasites fish could be carrying just by 
looking at them! 

Monitor your quarantine tank and the fish 
in it even more closely than your other pond, 
and make sure that you handle them and 
anything associated with them after you’ve 
dealt with your main pond.

Stocking density
Here’s a straightforward one to finish this list. 
Healthy, well-kept fish will grow, and there’s 
always the risk that they might grow too big 

Good water quality makes a huge 
difference to the health of your Koi 

KHV can cause severe 
damage to the gills

A fish gasping 
for air 

DID yOU kNOw?

Koi need somewhere cool to hide in hot 

weather or it can affect their colour

DID yOU kNOw?Koi mucus contains immune cells 
which help protect them against infections and parasites

warm water – temperatures of over  
22˚C are required for the virus to grow  
and spread.

KHV is caused by Koi being infected 
with the virus. This virus can be 
transmitted directly from fish-to-fish, ie if 
you introduce an infected specimen into 
your pond, this would pass the virus on to 
other susceptible Koi that you keep. 

The problem with the disease is that fish 
can carry the virus without showing any 
symptoms, but still pass the infection on to 
other Koi that they come into contact with. 

There isn’t a treatment for this disease. 
Although there’s always the possibility that 
some fish might survive, they themselves 
are likely to carry the virus and so would 
be a risk to any Koi that they may 
encounter in the future.

Vaccines are under development and in 
use abroad, but none are currently 
available in the UK. 

The UK Veterinary Regulatory 
Authorities, quite correctly, insist on high 
quality manufacturing (GMP). This means 
that any product must be made to high 
repeatable quality; safe for the fish 
receiving it, as well as the environment 
(this is why there aren’t any licensed ‘live’ 
fish vaccines in the UK or Europe); and 
show demonstrable efficacy – ie does it 

work well and can this be proven in 
repeatable clinical trials? 

Until a vaccine developer  
can fulfil these criteria, there  
won’t be a KHV vaccine available 
in this country. 

The challenge with any 
imported ‘vaccinated’ fish  
comes in assessing the 

information on the vaccine and 
how well it works, which is very 

difficult without the appropriate 
independent scientific data.
Prevention is the best method of 

controlling this terrible disease, so you 
should only buy fish from reputable 
sources (the country of origin is always 
worth considering). 

Although diagnostic tests can be  
carried out, by their nature they can be 
prohibitively expensive, and, in the case  
of one of them, samples can only be  
taken from dead fish. >

TOp TIps FOR TREATING kOI 
■  Get a diagnosis – don’t use treatments ‘just 

in case’.
■  Always wear disposable gloves when 

handling Koi to protect them and you.
■  Follow the dosage instructions exactly as on 

the label.
■ Don’t mix treatments.
■  Know your pond’s volume, how many fish are 

in it and how big they are.
■  When injecting fish, use a clean needle each 

time and don’t put a used needle back into 
the bottle of antibiotic.

for the pond that they’re living in. The higher 
the stocking density, the riskier it is for the 
fish as optimum water quality becomes more 
challenging to maintain. 

Overcrowded fish can also become 
stressed and hence more susceptible to 
simple disease issues such as fungus.

Viral diseases
Koi Herpes Virus (KHV)
Although I’ve included KHV in this article, it’s 
not a disease that you should diagnose 
without specialist help, nor is it one which 
amateurs should consider trying to treat or 
control – but it is a disease which you should 
be aware of if you buy fish.

It’s important to note that KHV is a 
notifiable disease. This means that if the 
disease is known to be present or even 
suspected on premises, the Fish Health 
Inspectorate at the Centre for Environment, 
Fisheries & Aquaculture (CEFAS) in 
Weymouth must be notified – it’s an offence 
not to do this.

The symptoms are severe – the usual initial 
sign of an infected pond is sudden death, 
with severe red and white patches on the 
gills (often with bleeding as well), sunken 
eyes and pale patches or blisters on  
the skin. 

However, secondary bacterial infections 
can take over very quickly, masking the 
original viral symptoms. It’s a disease of 
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> Carp Pox
This is a relatively common and rather 
unsightly Koi condition, characterised by 
raised greyish plaques or blotches on the 
skin of the head, especially around the 
mouth, and on the fins, although it can affect 
all body surface areas. It’s caused by the 
Cyprinid Herpes Virus, and is 
normally seen in fish after 
their second year. Although 

this virus has ‘Herpes’ in 
its name, it’s not KHV. 
It’s similar to cold sores 
in humans, and once a 
fish has become 
infected with Carp 
Pox, it can have the 
infection for life, 
although the 
unsightly lesions  
will regress. 

The virus is 
related to how well 
the immune system 
is functioning, and 
so is more 
prevalent in winter 

and early spring, when 
the Koi’s metabolism is 
slower, owing to the 
colder water 
temperatures. Once 

the water temperature in the pond rises  
above 20˚C, the condition vanishes.

The only way to treat Carp Pox is to raise 
the water temperature or wait until it rises 
naturally, although any products which assist 
the immune system with operating  
at optimal levels will help to prevent  

its appearance. 
Once a fish has shown the 
symptoms, it’s likely to recur 

annually for a few years, 
but it does seem to 
disappear in an 
individual after  
some time.

Bacterial diseases
Bacterial diseases are 

among the most common 
health challenges facing  

Koi keepers. 
We can’t keep our fish in a sterile, 

operating theatre-like environment and they 
live in water which hosts a variety of bacteria. 
Even the biofilters, without which we couldn’t 
keep the water quality at a high level, 
couldn’t function without their own 
populations of bacteria. 

However, there are many different types of 
bacteria – benign and pathogenic (‘good’ 
and ‘bad’). As far as this article is 
concerned, we’ll look at pathogenic bacteria. 
That said, the presence of this bacteria in a 
pond doesn’t necessarily mean that your fish 
will become ill. 

In order for bacteria to infect fish and 
cause disease symptoms, there may have to 
be a number of other factors involved, such 
as water quality, water temperature, 
pathogenic bacterial loading (how many 
nasty bacteria are in the water), stress 
factors in the fish, and other diseases, such 
as parasites.

The bacteria would have to overcome 
the fish’s natural defence mechanisms, 
such as intact skin, mucus (which can 
contain antibodies – the body’s own 
infection fighters), healthy gills which can 
have their own specific defence 
mechanisms, and robust gut linings – 
there’s a lot of research currently being 
carried out on the defence mechanisms of 
the fish intestine. However, if one of these 
isn’t functioning correctly, that’s when 
infection will strike, and bacterial disease 
will result.

The main bacterium which causes 
serious problems for a variety of fish, 
including Koi, is:

Aeromonas hydrophila
This is the most common serious bacterial 
Koi infection, and presents a dual risk as it 
can also infect humans. 

There are a variety of potential triggers 
for infection with this pathogen, a number 
of which can induce stress in the fish:
■ Introduction of new fish.
■ External irritating parasites.
■ Wounds caused by objects in the pond.
■ Poor water quality.
■ Overcrowding.
■  Inadequate or poorly maintained
filtration systems (regular cleaning of  
filters is essential).
■  Wide variations in temperature, either
due to adverse weather or inappropriate 
pond heating.
■ Predator attacks. 

The symptoms of the Aeromonas 
hydrophila infection can vary from 
reddening of the skin to ulcers (which can 
penetrate right into the muscle layers), and 
internal pathology, including ascites (Pine 
Cone Disease), with fish frequently dying 
from complications caused by this 
bacterium, such as septicaemia. 

Treatment depends on a variety of 
factors, including the severity of the 
infection, the size of the fish involved, and 
other disease issues, such as parasites. 

If the fish are ill, then they’ll need to 
undergo intensive treatment with 

antibiotics. However, here are some 
words of warning: 
■ Aeromonas hydrophila can pass 
to humans, especially through small 

cuts or abrasions on your skin, >  

A Koi showing 
symptoms of Carp Pox

Raised ‘pine cone’ 
scales on a Koi
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TREATMENT TOOls
Here are the items that you’ll need for 
carrying out treatments:
■ A separate treatment tank
■ Disposable gloves
■ A sedative
■ Tweezers
■ Cotton buds
■ Measuring scales
■  A clean, wet towel to wrap around the Koi
■  A baby changing mat (or similar) to lay the 

Koi on while treating

DID yOU kNOw?

Koi can live for over 100 years

Complete treatment 
kits just for Koi  
are available

Ulcers caused by Aeromonas hydrophila 
can spread through to the muscle
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> so take great care when handling 
infected fish. 

Wear disposable gloves and wash your 
hands thoroughly after handling. Even the 
pond water could potentially be a source 
of infection for humans. Keep a sense of 
proportion, but be aware.
■ Antibiotics are wonderful drugs, but 
they’re not the complete answer to every 
infection. Firstly, every antibiotic relies on 
the fish receiving it to have a competent 
immune system as this will also play a 
significant part in fighting the infection. 

The actual antibiotic to be used must be 
selected with care, taking into account 
whether the infection is sensitive to that 
antibiotic (some vets and fish health 
professionals may take samples for 
sensitivity testing before deciding which 
antibiotic to use). 

Also, the route of administration is 
important – injecting is rapid, but the 
antibiotic may not persist inside the fish for 
very long, so in order to achieve a 
complete cure it may be necessary to give 
three or even four injections every day or 
two (depending on the actual drug). 

Administration in the feed is another 
method, but bear in mind that the 
first thing a fish does when it’s 
feeling unwell is to stop eating, 
and the commonest way to make 
bacteria resistant to an antibiotic 
is to give a smaller dose  
than required.
■ Be aware that the only legal 
way to get antibiotics for your fish 
is from a veterinary surgeon who has 
your fish ‘under his or her care’. That 
way you can be sure that the product is 
suitable for the infection and the dose is 
sufficient for treating the infection properly. 
Also, in the event of the fish not 
responding to the treatment, you’ll have 
appropriate professional back-up.

You can help your fish recover by 
keeping the water quality at optimum 
levels, carrying out water changes and 
cleaning the filters and so on to reduce the 
overall bacterial loading. 

Salt can be added to the pond to assist 
the osmotic balance of sick fish, especially 
if they have open sores. These can be 
treated topically by taking the fish out, 
sedating them and cleaning and sealing 
the wound – you should be able to obtain 
everything that you need to do this from 
your local aquatic specialist shop. 

Once salt has been added to a pond, 
the only way to remove it is through water 
changes, and it’s not a good idea to keep 
your Koi in a salt solution permanently – 
they are, after all, freshwater fish.

Other aquatic disinfectant-type products 
can be added to the pond to reduce the 
overall pathogenic bacterial loading in the 
water, but be aware that anything that 

reduces the 
bacteria in the  

water will also  
have a negative effect on      

   the micro-organisms in  
your biofilters.

All being well, you should see an 
improvement in your fish within a few days 
of starting the treatment, but if they seem to 
be getting worse, or if they’re still unwell 
after they’ve finished the course of 
treatment, contact your vet again.

In terms of preventing the problem from 
returning, the best way is to determine 
which of the factors mentioned above 
caused the outbreak in the first place, and 
put the necessary steps in place to stop 
them from happening again.

Flexibacter columnaris
Another nasty bacterial disease is caused 
by Flexibacter columnaris. This family of 
bacteria are responsible for a wide range of 
problems in both freshwater and marine 
fish, with even the well established fish 
farming industry suffering from this infection 
in a variety of forms. 

In Koi, the symptoms can range from tail 
and fin erosion to lesions and ulcers around 
the area of the dorsal fin (the term 
‘saddleback’ is used for these), to ‘cotton 

JARGON BUsTER
Biomass: the total amount of weight of Koi in 
the pond or tank.
stocking density: the measurement of weight 
of fish in a certain volume of water.
Pathogenic: the ability to cause disease. 
Lesion: a general term for what diseases cause 
on the skin – it could be a wound or lump (as in 
Carp Pox).
sensitivity testing: growing bacteria in a lab 
and testing them against a range of antibiotics to 
see which one works against them.
acute: rapid and serious when applied to a 
disease or infection.
chronic: lasting for a significant period  
of time.
ascites: excessive fluid in the abdomen causing 
abdominal swelling.
sePticaemia: blood poisoning.

wool’ on the skin, which can be confused 
with fungal infections. As with Aeromonas 
hydrophila, seek professional help if you 
suspect your fish may be suffering from 
this infection as appropriate antibiotics will 
be required.  

Fungal disease
Although the main cause of fungal 
disease, Saprolegnia, quite commonly 
lives in ponds without causing any 
problems, it will attack stressed fish. 

The trigger would be whatever stressed 
the fish, caused their immune system to 
be ‘below par’ and allowed the fungus to 
get a hold on their skin and fins. 

It can also attack open wounds and 
ulcers (the biological effects associated 
with dead or dying tissue actually aid the 
growth and spread of fungus), and can 
often be seen when the water temperature 
falls, as the efficiency of the immune 
system is reduced with cooler water.

It’s very easy to spot with its 
characteristic white or grey, circular  
cotton wool patches when the fish is  
in the water, but when you remove it  
for treatment, the patches collapse and 
appear as a slimy mass.

Treatment is reasonably straightforward 
– just remove the cause of the stress. Test 

and sort out your water quality, have a 
good clean out of your system, including 
the filters, then make sure that you’ve dealt 
with the simple things, such as: 
■ Avoiding overcrowding. Don’t forget that 
happy healthy Koi can grow!
■ Not overfeeding.
■ Checking if the fish have any other 
problems, such as bacterial infections or 
external parasites.

There are a variety of brands of fungal 
treatments available from specialist shops 
– just be careful that they don’t affect the 
micro-organisms in your biofilters.

Parasites
The main problems are caused by external 
parasites, such as flukes, lice, anchor 
worms, Costia, and Trichodina (this isn’t the 
complete list!) These will all irritate fish in 
some way, with the most common initial 
symptom being flashing, when the fish 
briefly shows its light-coloured underside, 
which is seen as a flash in the water.

Other symptoms, depending on the 
parasite, include:
■ Sitting near water intakes to help  
gill function.
■ Sulking on the bottom of the pond.
■ Excess mucus production.

The most important thing to do is gain  
a diagnosis, which is usually achieved 
through a microscopic examination of a 
mucus scrape from the affected fish. 

This is a relatively straightforward 

procedure for a hobbyist to carry out, but 
if you’re unsure how to do it, your local 
specialist aquatic supplier should be able 
to introduce you to someone who could 
perform it for you. 

Once you have a diagnosis, you can 
then select a suitable treatment. There 
are such a variety of parasitic life forms 
that no single treatment will cure all of 
them. However, often there will be a 
mixed infestation – fish suffering from one 
type of parasite, such as skin flukes, may 
also have a secondary opportunist, such 
as Trichodina or Costia, affecting them as 
well – this is why a skin scrape is such a 
vital diagnostic tool, as it enables you to 
identify exactly what the problems are.

If you’ve selected the right treatment 
and used it correctly, your fish should 
look a lot better within a couple of days. 
However, be aware that some parasites 
may lay eggs and these can be very 
resistant to treatments, so you may have 
to repeat the dosing to kill any hatching 
parasite larvae. 

Also, a high organic loading in the 
pond may reduce the effectiveness  
of some treatments, and good hygiene  
is really important, along with decent 
water quality.

As with other diseases, it’s always 
better to quarantine any new arrivals 
before risking introducing unwelcome 
passengers into your pond.

In summary
To round up, successful treatment of Koi 
depends on: 
■ Making an accurate diagnosis.
■ Using the appropriate  
treatment correctly.
■ Good housekeeping, such as keeping 
the pond water in tiptop condition.
■ Protecting your existing pond 
inhabitants. Be careful if you’re planning 
on introducing new fish into your system 
and only buy them from well known, 
reputable sources. If in doubt, carry out 
quarantine procedures. ■

DID yOU kNOw?

Carp Pox is one of the oldest known

fish diseases Make sure that you wash your 
hands after dealing with sick Koi 

Examining a mucus scrape under a microscope is 
the most effective way of establishing a diagnosis

Antibiotic injections work quickly, but may 
be needed up to four times a day 

Salt can be used as a treatment, but Koi shouldn’t
 be in a saline pond all the time
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