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Abstract

In the US, a major step forward in control of Johne’s
disease (JD) was the development and implementation
of the JD Herd Risk Assessment and Herd Management
Plan. Along with a major educational effort, many herds
have joined the US JD Herd Control Program, though
many others remain outside of control programs. The
focus of this report is to address the issue of control and
eradication of Johne’s disease with evidence from scien-
tific literature and experience primarily from US dairy
cattle herds, identify knowledge gaps in our current
understanding and identify a path forward towards
national control.

Résumé

Aux Etats-Unis, une étape importante a été
franchie dans la lutte contre la maladie de Johne avec
la mise au point et en application d’'un programme de
conduite des troupeaux et d’évaluation des risques liés
ala maladie de Johne. Gréace a un effort éducatif impor-
tant, plusieurs troupeaux ont été inscrits au programme
américain de lutte contre la maladie de Johne dans les
troupeaux; toutefois, un grand nombre d’autres
demeurent encore a 'extérieur de ces programmes. Le
présent rapport s’intéresse particuliérement au
probleme de la lutte et de I’éradication de la maladie de
Johne et apporte des preuves tirées de la documenta-
tion scientifique et de la pratique en provenance surtout
de troupeaux laitiers aux Etats-Unis. On y souligne
également les lacunes de notre compréhension actuelle
et on y propose une voie a suivre pour étendre la lutte a
I’échelle nationale.

Transmission in Dairy Herds

Risk factors associated with presence of Johne’s
disease (JD) in dairy herds include number of cows in
the herd, geographic location, percent of cows born at
other dairies, group housing for periparturient cows and
group housing for preweaned calves.?* M. paratubercu-

losis is usually introduced to dairy herds through the
purchase of infected but clinically normal cattle,'® an
indication of the critical role of transmission from farm
to farm through the introduction of purchased cattle. A
key preventive measure for JD is the careful evaluation
of purchased cattle (through screening the herd of ori-
gin) to avoid introducing M. paratuberculosis to the op-
eration.

Early reports indicated that young calves are more
susceptible than older cattle for infection with M. paratu-
berculosis.®'! AMinnesota study’ indicates that heifers
born and raised in test-negative herds and later intro-
duced into infected herds just prior to first calving are
less likely than herdmates to test positive later in life,
though older cattle can become infected.

Most transmission of JD is thought to occur
through fecal-oral transmission of the pathogen.’® Fe-
cal shedding by infected cattle can occur at very high
concentrations, though the distribution of typical shed-
ding concentrations is not well defined. The role of heavy
fecal shedding cattle to the overall M. paratuberculosis
bioburden and transmission of JD is likely to be consid-
erable. The existence of passive shedding has been dem-
onstrated in experimental studies in calves!® and could
serve as a method of transmission in youngstock. Theo-
retically, passive shedding could also occur in older
cattle, and additional research is needed to clarify its
significance.

In addition, M. paratuberculosis survives very well
in the environment of many dairy farms, especially dur-
ing cool and damp weather!® and potentially for many
months in shaded conditions.?? Survival in bovine slurry
at 41°F (5°C) has been demonstrated for over eight
months.’ This survival can lead to high levels of expo-
sure of susceptible cattle in intensively managed cattle
operations. The distribution of M. paratuberculosis in
the environment of dairy cattle farms has been demon-
strated in a recent study of Minnesota dairy herds.!?
The farm environment was culture-positive in 95% of
herds with at least one positive pool of cow fecal samples.

While the most important route of JD transmis-
sion is generally considered to be through the ingestion

2 Adapted from Wells SJ, 2005. The Prospects for Herd Level Control of Paratuberculosis - A Scientist’s View. Proc 8" Interna-

tional Colloquium on Paratuberculosis.
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of infective feces in the calf’s environment, other poten-
tial sources of transmission include shedding (or post-
harvest contamination) of M. paratuberculosis in
colostrum or raw waste milk. One study reported that
27% of subclinically infected cows had culture-positive
supramammary lymph nodes and 12% had culture-posi-
tive milk.}” Another study reported that up to 22% of
infected cows shed the organism in milk and colostrum.!®
Limited research to date suggests that the concentra-
tion of this pathogen in milk from hematogenous sources
is much lower than the typical levels used in experi-
mental studies, and suggests that pasteurization would
be likely to eliminate this pathogen at this level. How-
ever the level of M. paratuberculosis in milk due to fe-
cal contamination is unknown.

Finally, the prevalence and concentration of Map
in surface water sources has not been evaluated. This
may prove to be an important source of infection in cer-
tain situations in which standing water serves as pri-
mary drinking water source for cattle.

Control Strategy for use in Dairy Cattle Herds

Strategies to control JD within an infected herd
are 1) to reduce transmission of the organism to suscep-
tible animals and 2) to identify and remove animals
known to test positive for the disease. Despite a gen-
eral understanding of JD transmission, however, little
information has previously been available regarding
efficacy of specific herd control programs.

Herd Management

Very high exposure levels to replacement heifers
are probable from contamination of feces from adult
cattle in later stages of infection. Since this is likely to
dominate the exposures received by young susceptible
replacement cattle, recommended herd control measures
focus on reduction of these exposures. Johne’s disease
control programs frequently stress management prac-
tices designed to prevent transmission of M. paratuber-
culosis to newborn calves and youngstock through
fecal-oral routes as well as infective colostrum and milk.

One of the earliest potential postnatal exposures
of dairy replacement heifers to contaminated fecal ma-
terial from infected cows occurs in the first few hours of
life within the maternity area. Because of the large
potential risk, JD herd management plans place an
emphasis on maternity pen management. Herd control
plans for control of JD in dairy herds often include the
use of individual calving pens cleaned between succes-
sive uses (versus calving cows in a group pen on a bed-
ded pack).!* Information from controlled clinical trials
is not yet available, however, to substantiate this rec-
ommendation.

Another management recommendation designed
to prevent transmission of M. paratuberculosis on in-
fected farms is to raise youngstock segregated from cow
feces in the environment. The practice of off-site heifer
rearing, either by the owner or by a professional dairy
heifer grower, is often recommended to help achieve this
goal. Again, this has not yet been demonstrated in con-
trolled clinical trials. Proper handling of infective fecal
material is an important part of the herd management
program.

The risk of transmission of JD from cow to calf
through colostrum feeding is not fully understood, and
some producers use results from individual cow testing
for making colostrum feeding decisions. Limited re-
search investigating the value of pasteurizing colostrum
on pathogen control is available, though a clinical trial
in Minnesota is underway. Another option for avoiding
M. paratuberculosis transmission in colostrum is to in-
stead feed a commercial colostrum substitute, and re-
sults from a clinical trial are expected soon.

One of the benefits of feeding a commercial milk
replacer is to prevent transmission of M. paratubercu-
losis, as well as other important pathogens in poten-
tially infective waste milk. Similarly, the recent
introduction of commercial pasteurization equipment
has offered dairy producers an economically attractive
method to feed pasteurized waste milk while control-
ling pathogen transmission. Some concerns remain,
however, that pasteurization may not effectively destroy
all viable M. paratuberculosis present in waste milk,
especially if present at high concentrations. Further-
more, even if some bacteria did survive the pasteuriza-
tion process, it is not known if very low levels remaining
in the milk are infective to cattle. Information is needed
on the effect of commercial pasteurization of waste milk
on the prevention of transmission of M. paratuberculo-
sis under field conditions.

Despite lack of research documenting effects of
specific herd management practices on control of JD,
information has been gained from uncontrolled longitu-
dinal herd studies. An Australian report® provides evi-
dence that implementation of a herd control program in
dairy herds does reduce clinical disease and test preva-
lence. Inthe US, results from analysis from Minnesota
dairy and beef demonstration herds? show a similar re-
duction in clinical JD, after a period of four to five years.
After six years of follow-up, there was a significant re-
duction in the incidence of seroconversion, fecal shed-
ding, and cows with clinical signs of JD. Additional
results from the National JD Demonstration Herd Pro-
gram are expected soon.

These results indicate that motivated cattle pro-
ducers can make progress in herd control, though it is
impossible to separate the effects of herd management
from those from removal of some test-positive cattle in
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these uncontrolled studies. Several clinical trials to
evaluate the impact of specific herd management are
currently underway in the US (feeding of colostrum vs.
colostrum substitute to calves, individual cow mater-
nity pens vs. group housing, segregated heifer rearing
vs. calf rearing with adult cow contact), but results are
not yet available.

In the US, a commercial vaccine is available for
control of JD with State Veterinarian approval, and is
adopted sporadically across the country. Evidence from
a controlled clinical trial® showed that vaccination with
whole-cell bacterin reduces incidence of clinical JD.
Another study showed that vaccination is cost-effective
due to reduction of culling of clinically affected cattle.?
Longitudinal uncontrolled studies from several countries
show reduction in clinical disease with whole-herd vac-
cination, but less consistent results are available regard-
ing the effect of vaccination on fecal shedding. In a
Wisconsin clinical trial underway (Patton et al, unpub-
lished data), three moderately to heavily infected com-
mercial dairy herds vaccinated every other heifer calf
against JD, after previous implementation of a control
program. After at least one test per cohort after first
calving, cattle from the vaccinated cohort had signifi-
cantly fewer positive fecal cultures than the non-vacci-
nated cohort, suggesting a protective role for JD vaccine
in combination with management changes in moderate
to heavily infected herds.

Eradication of JD in Dairy Cattle Herds

To date, limited information is available to address
eradication of JD in cattle herds. Some dairy and beef
cattle herds, however, are interested in eradication of
JD from their operations and have financial incentive
to do so, including a desire to reduce their liability from
potentially selling infected cattle to other producers. For
infected herds interested in disease eradication, both
implementation of a management control program and
additional testing is warranted to identify individual
infected cattle for removal from the herd. Current tests
do not identify all infected cattle. Infected cows can
transmit infection to other cattle before showing clini-
cal signs of disease or testing positive. Best estimates
are that serum ELISA tests currently available detect
less than 25% of subclinically infected adult cattle and
falsely identify as positive up to 4% of uninfected cattle.!
These assay errors indicate that many uninfected cattle
in low prevalence herds may be culled in error, a cost of
the eradication program. Cost-effectiveness of a test-
and-cull program depends upon the specific herd situa-
tion, but test and removal has not been shown to be
cost-effective for most dairy herds using one of the cur-
rently available serum ELISA tests.* Producers willing
to make this investment should avoid re-introduction

of JD through purchased cattle either by maintaining a
closed herd or by purchasing cattle only from low risk
herds.

An issue for further consideration, however, is the
removal of late stage cattle with highest risk of trans-
mission to susceptible young cattle (i.e., heavy fecal shed-
ders). These cattle are at highest risk for contaminating
the environment as well as shedding in the colostrum,
milk and through the placenta. More research is needed
to identify the importance of heavy fecal shedders in
herd control and/or eradication programs.

Debate regarding the public health significance of
JdD continues, and if M. paratuberculosis is shown to be
a human pathogen the costs of disease control will in-
crease dramatically due to loss of market access and
control program costs. Contingency planning is needed,
utilizing risk assessment-based decision making. The
goal of a program considering JD as a public health is-
sue would be to reduce human exposure to M. paratu-
berculosis to reduce transmission. Potential routes of
human exposure to M. paratuberculosis include oral
ingestion of milk, water and infected or contaminated
foods (meats, vegetables, fruits) and direct contact to
infected fecal material, especially for those with occu-
pational exposures like producers and veterinarians.

JD is worthy of our best control efforts, as well as
continued research to better understand the efficacy of
control options. Though complete information is not
available, we have tools available today to reduce the
within-herd prevalence of infection on dairy and beef
cattle operations to minimize economic loss to cattle
producers. Further information from clinical trials and
other research will assist in fine tuning effective man-
agement programs. On the other hand, it is unclear
whether we currently attain the knowledge needed to
effectively eradicate JD from cattle herds. Eradication
will be necessary if M. paratuberculosis is conclusively
shown to be a public health risk, since control of JD will
not be adequate to protect human health and satisfy
public demands.

Today, we are at a key decision making point as a
country. We have developed control programs that have
been demonstrated to be successful, given several years
of implementation, though the importance of specific
components of the control program remains unknown.
Federal funding has been available for the past several
years to support the national program, yet future fund-
ing remains in doubt due to other animal health priori-
ties. Questions that need to be addressed at this time
include: What type of Johne’s disease program do we
want? What type of program does the dairy industry
and beef cattle industry want? What roles should be
played by key stakeholders (cattle producers, dairy and
beef cooperatives, processors, interested states, and
USDA-APHIS-Veterinary Services) in support of cattle
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producers? Our collective challenge will be to change
national policy to match the needs of the affected in-
dustries while taking advantage of new information
generated by research and control efforts.
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