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FISH HEALTH: WHAT IS A DIAGNOSIS?

E ffe c t ive  treatment and control of fish diseases requires an accurate 
diagnosis. In simplest terms, diagnosis of disease is the ab ility  to dis­
tinguish one disease from another. Although this sounds easy - it is not. 
D iagnosis is complex because it requires an evaluation of both c lin ica l 
signs and laboratory exam ination to identify pathologic changes and etio lo ­
g ica l (causative) agents.

A  c lin ica l diagnosis is based on the observable evidence of disease. 
When we "listen to our fish" we are observing c lin ica l signs. Examples 
include feeding behavior, balance, movement, color, reflexes, place in the 
water column, respiratory rate, and gross lesions. C lin ic a l signs are often 
the same for several diseases. Therefore, by themselves they seldom 
supply enough information to identify spec ific  diseases. For example, if 
rapidly breathing fish in a heavily-loaded raceway are showing increased 
m orta lity , how can the c lin ica l sign of increased breathing lead to a diag­
nosis? The rapid breathing indicates that these fish are trying to get 
more oxygen. However, since there are several reasons for fish to in­
crease the ir breathing rate, identify ing a specific one may require some 
e ffo rt. Here are a few possib ilities:

◦  Low level of oxygen in the water.
◦  Damaged g ills, preventing movement of oxygen from water to the 

blood (gill diseases, etc.)
◦  Decreased ab ility  of the blood to pick up oxygen (nitrate tox ic ity)
◦  Decreased ab ility  of the blood to d istribute the oxygen to the 

body (i.e., anemia - many causes)
◦  Decreased blood c ircu la tion  (heart disease - many causes)
◦  Increased oxygen demand by the body (feeding, e x e r c is e , etc.)
◦  Psychogenic (weasel in the tank)

Above lis t illustrates why c lin ica l observation may not necessarily 
supply enough information to identify the specific reason(s) for increased 
breathing and/or m orta lity . We must go further. A  more precise diagno­
sis can be made with laboratory exam ination. Laboratory diagnosis are 
conveniently separated into etio logic diagnosis, the causes of the disease 
(typ ica lly , bacteria, virus, parasites, toxicant, nutrition or genetic), and a 
morphological diagnosis which is a description of the type and the extent 
of the damage to the fish.

Morphological diagnosis: This is a diagnosis based on the changes 
which occur in organs and tissues during the development of a disease. 
It is a description of the damage to the fish 's tissue and the fish 's 
attem pt to repair the damage. And since tissue damage is often unique 
for spec ific  diseases a morphological diagnosis can be very helpful in 
identify ing the cause.
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E tio log ica l diagnosis: This is a diagnosis of disease by identify ing 
disease agents in the sick fish. H isto rica lly , fish diagnosticians have con­
centrated on the identifica tion  of bacteria and viruses. And, although 
only a few diseases are caused by bacteria and viruses, isolation and iden­
tif ica t ion  of a specific disease agent is an important step in arriving at an 
accurate diagnosis.

Identification of a disease agent, however, is not synonymous with 
establishing an accurate diagnosis. We must s t ill separate out secondary 
opportunistic and latent infections. These are a ll situations where a 
disease agent may be isolated from a diseased fish yet the agent isolated 
is not responsible for the disease. For example, it  is possible to isolate 
the common fish pathogens responsible for bacteria l kidney disease, furun­
culosis vibriosis infectious pancreatic necrosis, infectious hematopoietic 
necrosis, costia and ic hthyophthiriasis from healthy fish or fish which have 
died from other causes. Therefore, we must be carefu l when interpreting 
data from etio log ica l investigations that the c lin ica l and pathological 
evidence supports the etio log ica l diagnosis. Otherwise we are like ly  to be 
treating the diagnosis - not the fish!

Another major problem is the inherent lack of accuracy in most diag­
nostic tests. Tests may fa il to detect the presence of a disease agent 
when the disease agent is indeed present (false negative) or the tests may 
ind icate that a disease agent is present when indeed it is not (false posi­
tive). In day-to-day diagnostic work the presence of false positives and 
false negatives are more of a nuisance than a major problem. This is 
because we usually work with more than one specimen and do more than 
one test. However, for screening and ce rtif ica tion  purposes the presence 
of fa lse negatives and false positives are very important.

Source: Brad H icks, Canadian Aquaculture, July-August 1988.
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