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Introduction

To scientifically choose a vaccine or design a vacci-
nation program it is necessary to consider many vari-
ables.” Some of these include: 1.) presence and degree
of challenge of the particular diseases on the farm or
ranch; 2.) management practices on the facility that lend
themselves to or hinder vaccination programs; 3.) at
what times or ages are the disease problems occurring,
and are they associated with any stresses; 4.) what im-
mune system components are necessary to afford pro-
tection against the various disease; 5.) some basic
immunology concepts; 6.) the information that is avail-
able on products being considered, and the source and
quality of the information.

Challenge

The level of disease challenge and degree of pro-
tection fluctuate continuously. Due to biological vari-
ability, the level of protection is different in every
vaccinated animal. The same is true with the amount
of exposure to a pathogen—overwhelming challenge
can override the immunity and lead to disease, even in
well-vaccinated animals.!®

Timing of Disease

Many farms have consistent times when certain
diseases occur, and the timing may give some insight
into stresses that are occurring in management of cattle.
Correcting these stresses can have a positive impact on
vaccination and lessen disease susceptibility. Further-
more, this history is helpful to determine the timing of
vaccinations. This is a concept that is often under-uti-
lized in veterinary medicine. Knowing when a problem
has historically occurred will allow vaccinations to be
scheduled when they will give maximum immune re-
sponses in preparation for anticipated challenges.

Assessing Vaccine Efficacy

Vaccine efficacy can be extremely difficult for the
practitioner to assess. Serologic data showing pre- and
post-vaccination titers traditionally has been equated
to protection but for many diseases, there is a poor cor-
relation between an antibody being measured and the
protection generated by the vaccine in the animal.?

Cell-mediated immune function tests recently have
been added to show a more complete stimulation of the
immune response after vaccination.! Although this gives
more information on the vaccine, it still does not an-
swer the basic question of how well a vaccine really pro-
tects. This can only be answered by well-designed
challenge studies.

There are many examples of well-designed
studies with both viral®* and bacterial?®® agents. To
assess a challenge study, the following information
is needed:

. Trial design, including animal characteristics

. Statistical analysis of the results

. Route of administration of the challenge

. Characteristics of the challenge organism

. Method for clinical score assignment

. Publication of the results in a peer-reviewed
article.
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For many diseases, the challenge model unfortu-
nately is not well established, or it may be established
for only one syndrome associated with a particular
pathogen and not other associated syndromes. The syn-
drome for which efficacy was proven, then, might not
be the one for which a vaccine is being used. This
makes it extremely difficult to determine the true effi-
cacy of a vaccine or to select one in which the desired
protection can be determined. This can be further com-
plicated by lack of vaccine studies performed in younger
animals in which maternal antibody may be present.
It is well established that maternal antibody is not as
all-inclusive blocking of vaccination as once thought.>®
10.13,1416,17 Thys, studies in young calves with pre-exist-
ing maternal antibody against a particular disease may
be important to look for when designing young calf vac-
cination programs.

Field trials are even harder to assess but are valu-
able at answering the effectiveness (i.e. the efficacy in a
particular situation) and efficiency of vaccines (cost ef-
fectiveness).’? Several good references on field trial
analysis are available.!'> As more of these studies be-
come available, it will be essential to perform a good
review of the study design and analysis, due to the dif-
ficulty of designing appropriate field trials.
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Conclusion

Our knowledge of immune function in cattle, and
its application to the design of efficacy trials, is devel-
oping very rapidly. With herd size increasing in the
United States and the disappearance of the closed herd,
it becomes incumbent that we critically assess vaccines
as we design our vaccination program. Asking these
important questions will give new insight into how well
these vaccines work. However, since all vaccines have
a point in which the protection can be overwhelmed,
they are only one component of the biosecurity that must
be in place to protect the health of the herd against a
major outbreak.
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