
Vaccines and Vaccination:
Factors to Consider
Apply the disease triangle when building a disease 
prevention program. 

by Lowell T. Midla

I can still remember the scene: 
I was 9 years old, sitting in a 
tent on a straw bale, attending 

the Buckeye Hereford Association 
summer field day. The event 
speaker was a feedlot operator 
who was discussing pneumonia 
and bovine respiratory disease 
(BRD) in cattle soon after feedlot 
entry. “I don’t care if they’ve been 

vaccinated or not,” I recall him 
saying. “If they are weaned and 
bunk-broke when I get them, 
they’ll do fine.” 

His statement hit me pretty 
hard because, when I was 9, I 
thought a vaccinated animal 
was completely protected from 
disease. While today I do not 
agree completely with the 

quote, there is a degree of truth 
to it, and the speaker was certainly 
ahead of his time in recognizing 
the importance of the “disease 
triangle” (Figure 1).

The Disease Triangle
At about the time that I was 
sitting in that tent in Ohio, pre-
conditioning programs were 
gaining traction in the cattle 
industry. Pre-conditioning 
programs work because they 
combine both vaccination 
pre-weaning and weaning and 
adaptation to feed (aka “bunk-
broke”) prior to shipping. The 
importance of factors beyond 
vaccination in disease prevention is 
the essence of the disease triangle. 
Think of the disease triangle as 
a three-legged stool. If one leg 
weakens or fails, the entire stool 
will weaken and fail.

It is critical to address all three 
aspects of the disease triangle in 
your disease prevention plan: 

 • Improve the host’s ability to 
withstand disease (ensure 
timely colostrum intake, 
vaccination, nutrition, internal 
parasite control, etc.)

 • Minimize environmental 
factors that lead to 
susceptibility (avoid multiple 
concurrent stressors)

 • Minimize exposure to 
pathogens (create a feasible 
herd biosecurity plan – 
and then follow it) 

Figure 1:
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Let me be clear, I am not 
downplaying or devaluing the 
effectiveness of vaccines, but 
vaccination is only one part of 
disease prevention. If I were to 
critique both veterinarians and 
producers, I would say we — and as 
both a veterinarian and a Hereford 
breeder, I truly mean “we” — tend to 
focus too much upon the pathogen. 
While there are cases where a 
virulent pathogen is the direct cause 
of a disease outbreak, in most cases 
disease outbreaks are not the result 
of a particularly bad bug. Instead, 
disease is the result of a relatively 
moderate pathogen challenge in 
a compromising environment to a 
compromised host.  

Figures 2 and 3 show the disease 
triangle applied to BRD and pinkeye, 
respectively. Note that in Figure 2, 
vaccination is listed twice — once 
under “host” because it contributes 
to enhancing host immunity, and 
again under “environment” as a 
potential additional stressor. While 
the magnitude varies to which 
individual vaccines act as stressors, 
most vaccines are stressors to some 
degree. Therefore, try to avoid giving 
vaccines on top of additional stressors 
(e.g. castration, weaning, etc.). 

Below you will find several 
elements to consider when building 
a vaccination program.

1) Create a tailored program with 
your veterinarian
There is no one-size-fits-all 
vaccination program — you can’t 
simply copy something out of a 
magazine article or an extension 
publication and use it. Find a local 
veterinarian who is knowledgeable 
and who enjoys working with 
cattle, and work with them 
to design a program for your 
operation. Factors to discuss with 
your veterinarian include:

 • Historical prevalence of 
specific diseases in your area

 • Historical prevalence of 
specific diseases on your farm

BRD

Host:
Age

Immunity
• Colostrum 
• Exposure 

• Vaccination

Nutritional status:
• Protein/Energy 

• Minerals e.g. Selenium

Parasitism

Pathogen:
IBR, BRSV, BVD, PI3,  BCV

Mannheimia haemolytica
Pasteurella multocida

Histophilus somni
Mycoplasma spp

Environment:
Transport

Stocking density
Ventilation

Dust
Weaning

Castration
Dehorning
Vaccination

Figure 2:

Pinkeye

Host:
Age

Immunity
• Colostrum 
• Exposure 

• Vaccination

Nutritional status:
• Protein/Energy 

• Minerals e.g. Selenium

Parasitism

Pathogen:
Moraxella bovis

Moraxella bovoculi
Mycoplasma bovoculi

IBR

Environment:
Eye irritation:

• Face flies 
• Tall grass/weeds 

• Dust

Pathogen spread:
• Face flies

Stocking density

Figure 3:
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 • Interference of maternal 
antibody received via 
colostrum with vaccination 
of calves during the first 
three months or so of life

 • Management practices on 
the farm that may preclude 
the implementation of ideal 
vaccination recommendations. 
For example, if calves 
cannot be gathered for BRD 
vaccination prior to weaning, 
then you may consider a 
giving an intranasal vaccine 
at one to two months of 
age prior to turnout (e.g. at 
branding) or at weaning. 

 • Duration of immunity (DOI) 
afforded by a given vaccine. 
While this has recently 
changed, historically the 
words “revaccinate annually” 
were printed on all cattle 
vaccine labels regardless of 
the actual DOI resulting from 
the vaccine. DOI afforded by 
vaccines varies greatly by the 
pathogen, the adjuvant in 
the vaccine, and whether the 
vaccine is a modified live virus 
(MLV) or a killed vaccine. 

2) Be aware of why vaccines and 
vaccination can fail

 • Vaccine was not administered 
prior to the challenge. 
Remember, vaccination 
prepares the animal to deal 

with infection, but does 
not prevent infection. While 
there is variation between 
vaccines, it generally takes 
two weeks or so for vaccines 
to stimulate protective 
immunity, and this means 
two weeks after the booster 
dose for killed vaccines.

 • For vaccines that require a 
booster: booster not given 
or inappropriately timed.

 • Selenium, copper, or other 
deficiency in the animal 
on the day of vaccination

 • Internal parasite burden 
in the animal on the 
day of vaccination

 • Heat-humidity index was 
too high (>85°F) on the day 
of vaccination. If you are 
sweating, then don’t vaccinate.

 • Improper vaccine handling:

  ▶ Exposure to temperatures 
outside of the label range 
before injection. Do not 
accept a vaccine that is warm 
when delivered. Do not store 
vaccines in the refrigerator 
door because they will 
get warm every time the 
door is opened. Many 
refrigerators cycle between 
too warm and too cold, or 
have warmer or colder areas 
within them. Ideally, actual 
refrigerator temperature 
where the vaccine is stored 
should be monitored.

  ▶ Exposure to sunlight or 
warm or cold temperatures 
during animal processing 
and administration. Take a 
cooler with you to the chute.

  ▶ A delay between mixing 
and administering an MLV 
vaccine. Ideally, this should 
be less than one hour. 

 • Inadequate or inappropriately 
timed colostrum intake by 
the calf after vaccinating 
the dam to increase 
antibodies in colostrum 
to prevent calf scours

3) Determine when to use a 
modified-live or a killed vaccine
On one hand, implementation 
of an MLV vaccine program 
in beef cows can be difficult, 
given that calving season can 
be extended in beef herds and 
modified-live vaccines must be 
administered between calving 
and breeding. On the other hand, 
there are several advantages 
of MLV vaccines including:

 • Better protection against 
persistent infection with BVD

 • Better stimulation of cell-
mediated immunity

 • Generally longer 
duration of immunity

 • Generally lower risk of 
granulomas, i.e. lumps

 • Generally no booster 
requirement

 • Generally more affordable 
than killed vaccines

Vaccinating calves with an MLV 
prior to weaning is safe provided 
the cows have consistently received 
an annual vaccination. 

Summary
Vaccines are effective at preparing 
cattle (the “host”) to deal with a 
disease challenge, but are only 
one part of a disease prevention 
program. Management (the 
“environment”) and nutrition 
(the “host”) as well as biosecurity 
(preventing exposure to the 
“pathogen”) are equally important. 
Find a good veterinarian and work 
with them to develop a vaccination 
program specific to your farm.  

Editor’s note: Lowell T. Midla, VMD, MS, 
is a cattle technical services veterinarian 
with Merck Animal Health. This article 
is the first of a series of articles about 
vaccination provided by Merck Animal 
Health that will be published in 
upcoming issues of the Hereford World.
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