
Can Vet J Volume 44, March 2003 221

Introduction

M ycobacterium paratuberculosis causes Johne’s
disease, a progressive, debilitating disease of adult

ruminant animals. The infection is usually contracted
in the first few months of life (1,2), but the first signs of
disease may not be apparent for 6 mo to 15 y (3,4). Only
1 of 20 to 25 infected animals will show clinical signs of
Johne’s disease before being removed from the herd (5).

The National Animal Health Monitoring System
(NAHMS) Dairy 1996 study (6) in the United States
found that about 40.6% ± 2.0% of US dairy operations had
at least 1 cow that was seropositive for M. paratubercu-
losis, while 16.8% ± 1.5% had 2 or more seropositive
cows. VanLeeuwen et al (7) found that 43.3% ± 10.4% of
dairy herds in Maritime Canada had at least 1 cow that was
seropositive for M. paratuberculosis, while 16.75% ± 7.9%
had 2 or more seropositive cows.

There are strong incentives for dairy farmers to con-
trol M. paratuberculosis in their herds. Dairy herds
with clinical Johne’s disease in � 10% of cull cattle have
been estimated to lose USD$ 227 to 245/cow/y (6,8) for
each cow in the infected herd. In addition, there is con-
troversy and concern regarding the potential association
between M. paratuberculosis and Crohn’s disease in
humans (9). Strong scientific arguments have been
advanced both for (10) and against (11) a link between
M. paratuberculosis and Crohn’s disease. Mycobacterium
paratuberculosis will remain under suspicion until
definitive proof of the cause of Crohn’s disease is
presented. If a link between Crohn’s disease and
M. paratuberculosis is established, there may be dramatic
consequences for the dairy industry (12).
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Abstract — Fifty dairy herds in Alberta were tested for the presence of Mycobacterium paratuberculosis
by fecal culture and serum enzyme linked immunosorbent assay (ELISA). Individual sera (1500) were
tested for antibodies to M. paratuberculosis by ELISA. Fecal samples were combined in pools of 3
(10 pools/herd) for a total of 500 pools that were cultured for M. paratuberculosis. Thirty cultures, includ-
ing all 10 pools from 1 herd, were not readable due to fungal contamination. The remaining 470 cul-
tures, representing 49 herds, yielded 16 positive pools (3.4% ± 2.1%) from 10 herds (20.4% ± 11.3%).
The ELISA of each of the 1500 sera detected 105 (7.0% ± 2.4%) positive sera and 20 (40.0% ± 13.6%)
positive herds, based on 2 or more individual positive sera in the herd. The true herd-level prevalence,
as determined by ELISA, was 26.8% ± 9.6%. The true herd-level prevalence, as determined by M. paratu-
berculosis fecal culture, ranged from 27.6% ± 6.5% to 57.1% ± 8.3%, depending on whether 1, 2, or
all 3 individual fecal samples in the positive fecal pool were culture positive.

Résumé — Détection de Mycobacterium paratuberculosis dans des troupeaux de bovins
laitiers en Alberta. La présence de Mycobacterium paratuberculosis fut vérifiée par culture de fèces
et par test immunoenzymatique (ELISA) sur le sérum dans 50 troupeaux laitiers de l’Alberta.
Des sérums individuels (1500) furent éprouvés par ELISA pour la présence d’anticorps envers
M. paratuberculosis. Les échantillons de fèces furent combinés par groupe de 3 (10 pools/troupeau)
pour un total de 500 pools et mis en culture pour M. paratuberculosis. La lecture fut impossible à
cause de contamination par des champignons pour 30 cultures, incluant 10 pools en provenance d’un
même élevage. Parmi les 470 échantillons de fèces restants, provenant de 49 troupeaux, 16 se sont
avérés positifs (3,4 ± 2,1 %) et provenaient de 10 troupeaux (20,4 ± 11,3 %). Sur les 1500 échantillons
de sérum testés, 105 (7,0 ± 2,4 %) étaient positifs et provenaient de 20 (40,0 ± 13,6 %) troupeaux
classés comme positifs sur la base d’un résultat positif pour 2 échantillons de sérum ou plus.
La vraie prévalence au niveau du troupeau, telle que déterminée par ELISA, était de 26,8 ± 9,6 %.
La vraie prévalence au niveau du troupeau, telle que déterminée par la culture de fèces pour
M. paratuberculosis, variait de 27,6 ± 6,5 % à 57,1 ± 8,3 % selon que 1, 2 ou 3 échantillons individuels
provenant d’un pool positif s’avéraient positifs
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Can Vet J 2003;44:221–226



There is no effective treatment for Johne’s disease;
therefore, identification and culling of infected cows in
conjunction with on-farm biosecurity are vital to devel-
oping and maintaining a M. paratuberculosis-free herd
(6,13). Mycobacterium paratuberculosis can be con-
trolled with commitment and persistence (14), but farm-
ers are unlikely to implement the measures needed to
reduce the spread of the infection, unless this condition
is identified in their herd. The long delay between
infection and the appearance of Johne’s disease (3,4) may
result in cows being culled from the herd before clinical
signs develop, leaving the farmer unaware of the pres-
ence of M. paratuberculosis in the herd.

Control programs for Johne’s disease have been
established in a number of countries. One intent of
these programs is to prevent the spread of the disease
through the sale of infected replacement stock from
infected herds. The United States has initiated a voluntary
4-stage Johne’s Disease Herd Status Program for Cattle
in an effort to identify herds with a reduced risk of
being M. paratuberculosis infected. Australia has the
Market Assurance Program to identify M. paratuber-
culosis-free herds and to control the movement of cattle
from infected to disease-free areas. Without knowing the
prevalence of M. paratuberculosis in dairy herds in
Alberta, the appropriateness of a similar herd status
program for Alberta could not be established. This
study was initiated to establish a baseline prevalence of
M. paratuberculosis infection in dairy herds in Alberta
and it provided incentive for the establishment of the
Alberta Johne’s Herd Status Program.

Materials and methods
Two hundred dairy farms were chosen randomly from the
Alberta Dairy Herd Improvement (DHI) registry and
invited, by mail, to participate in the project. The only
criterion for a farm’s participation was that at least
45 cows were being milked at the time of initial contact.
On each participating farm, a nonrandom convenience
selection of 44 to 45 cows currently being milked was
made available by the herd owner and sampled by
project personnel. All samples were coded to maintain
the anonymity of the study participants. No age or pro-
duction data was acquired for the cows selected for
inclusion in the study.

Blood and feces were collected from each selected
cow. Blood was collected into vacutainers from the
median coccygeal vein. A new disposable examination
glove was used to collect feces by rectal evacuation
from each cow. Approximately 60 mL of feces was
placed in a sterile vial for transport to the laboratory.
Blood vacutainer tubes and fecal sample vials were
kept cool and delivered to the Agri-Food Laboratories
Branch (AFLB) within 24 h of collection. 

Clotted blood samples were centrifuged and serum was
removed and stored at �20°C until assayed. Individual
sera were analyzed at the AFLB, using the current
enzyme-linked immunosorbent assay (ELISA)
(HerdChek Mycobacterium paratuberculosis Antibody
Test Kit; IDEXX Laboratories, Inc., Westbrook, Maine
USA), according to the manufacturer’s instructions.
The AFLB is accredited in the use of serum ELISA

for M. paratuberculosis by the United States Department
of Agriculture (USDA). The sample to positive control
(S/P) ratio was used in interpretating test results, with
ratios � 0.25 being considered positive.

All collected sera were analyzed by ELISA. In order
to reduce the selection bias resulting from the nonrandom
sample cow population, the results from all 44 or 45 sera
from each herd were randomized and the first 30 were
chosen for subsequent statistical analysis. A herd was
considered to be infected with M. paratuberculosis if 2 or
more positive sera were detected among the 30 ran-
domly chosen cows.

Fecal culture for M. paratuberculosis was carried
out by the AFLB, which is accredited for M. paratu-
berculosis fecal culture by the USDA. Culture was not
carried out on individual fecal samples. Individual
60-mL fecal samples were mixed with a sterile spatula
and approximately 2 g from each of 3 samples (a total of
approximately 6 g) were pooled and mixed. Samples
were pooled in the order of sampling. Fifteen pooled fecal
samples were prepared from each of the 50 herds in the
survey for a total of 750 pools. Only 44 samples were
collected from 2 herds; therefore, 1 of the fecal pools
from each of these herds represented only 2 cows. All
pooled fecal samples were stored at �85°C until
processed.

Pooled fecal samples were thawed at room temperature
and thoroughly mixed again with a sterile spatula. A 2-g
aliquot was mixed with 35 mL of sterile distilled water and
shaken for 30 min. Large debris was allowed to settle for
45 min at room temperature. The aqueous layer was
removed and centrifuged at 1800 g for 30 min. The result-
ing pellet was processed through a 2-step decontamination
procedure (15). First, the pellet was resuspended in 0.9%
hexadecylpyridinium chloride (HPC; Sigma-Aldrich
Canada, Oakville, Ontario) in half strength (0.5 �) brain
heart infusion broth (BHI; Becton Dickinson, Mississauga,
Ontario), incubated overnight at 36°C, and then cen-
trifuged at 1800 g for 30 min to form a pellet. The pellet
was resuspended in 1.2 mL 0.5 � BHI containing nalidixic
acid (100 �g/mL), vancomycin (100 �g/mL), and ampho-
tericin B (50 �g/mL) (all from Sigma-Aldrich Canada) and
incubated overnight at 36°C. Each of 4 Herrold’s egg
yolk medium (HEYM) agar slants containing antibiotics
was inoculated with 0.2 mL of this decontaminated inocu-
lum. The HEYM was prepared in-house and tested for
growth with M. paratuberculosis ATCC strains 19698 and
43544, M. intracellulare ATCC 43950, and a known
M. paratuberculosis-positive fecal sample. The 4 HEYM
agar slants were chosen from 4 different medium lots
and contained nalidixic acid (50 �g/mL), vancomycin
(50 �g/mL), amphotericin B (50 �g/mL), and mycobactin
J (2 �g/mL) (Allied Monitor Labs, Fayette, Missouri
USA) (15). A 5th HEYM agar slant with antibiotics, but
without mycobactin J, was also inoculated with 0.2 mL of
inoculum. All cultures were incubated at 36°C for up to
20 wk, with periodic visual assessment.

Identification of M. paratuberculosis was based on
cultural, microscopic, and molecular biological criteria
(16). In culture, M. paratuberculosis is dependent on
the presence of mycobactin J for growth. Typical bacte-
rial morphology was determined by examination of
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Ziehl-Neelsen-stained smears. Confirmation of M. paratu-
berculosis isolates was carried out by polymerase chain
reaction (PCR) using primers specific for the IS900 ele-
ment, as described by Hermon-Taylor et al (10). All
fecal culture and confirmation steps were carried out
by the AFLB. Technicians carrying out fecal culture
analysis were not aware of the ELISA results.

In order to reduce the selection bias resulting from the
nonrandomized cow population, the results from all
15 fecal pools from each herd were randomized and
the first 10 were chosen for subsequent statistical analy-
sis. A herd was considered to be infected, if M. paratu-
berculosis was isolated from 1 or more of the 10 chosen
fecal pools.

Descriptive statistics were calculated to determine the
apparent prevalence of M. paratuberculosis at the cow and
herd levels. Confidence intervals (95%) of the means
of clustered samples were calculated, as outlined by
Thrusfield (17). True cow-level prevalence was estimated,
as described by Cameron (18), using published test sen-
sitivity and specificity of 42% and 100%, respectively, for
culture (19), and 50% and 96.8%, respectively, for ELISA
(20) where fecal culture is the gold standard. The herd-
level sensitivity and specificity were estimated, as
described by Jordan (21), by using the calculated true cow-
level prevalence for culture and ELISA. The herd-level
sensitivity and specificity estimates were then entered into
a software package (Survey Toolbox for Livestock
Diseases, Version 1.03; Autralian Centre for International
Agricultural Research, Canberra, Australia) to estimate the
true herd-level prevalence.

Results
Fifty-three farmers who met the inclusion criteria agreed
initially to participate in the project. During the course
of the study, however, 1 farm withdrew, sample
collection could not be scheduled at 1 farm, and an

incomplete sample set was collected at 1 farm. Full
sample sets were collected from the remaining 50 herds
and were included in the analysis for this report. In
total, 2248 samples were collected from the 50 herds in
the study. The mean size of the dairy herds in this study
was 84.0 cows (Alberta dairy herds average 94.4 cows
(22)), with a range of from 44 to 182 cows. The major-
ity of cooperating farms were located in central Alberta,
but operations in the far southern and far northern
regions also participated.

One hundred and five (7.0% ± 2.4%) of the 1500 selected
sera tested positive for M. paratuberculosis (Table 1). Thus,
the estimated ELISA true cow-level prevalence was
calculated to be 8.1% ± 0.9%. No seropositive cows were
detected in 17 herds and 13 herds had only 1 seropositive
cow (Table 2). These 30 herds were not considered to be
infected with M. paratuberculosis, based on the ELISA
results. The remaining 20 herds (40.0% ± 13.6%) had 2 or
more positive sera and were considered to be infected. The
estimated ELISA herd-level sensitivity and specificity
were 70.3% and 71.1%, respectively, leading to a calcu-
lated true herd-level prevalence of 26.8% ± 9.6%.

The herds deemed uninfected, based on ELISA results,
averaged 73.2, standard deviation (s) = 27.4 cows per
herd, with 5 herds having � 100 cows. Infected herds
were significantly larger (P � 0.01), averaging 99.9,
s = 41.1 cows per herd, with 9 herds having � 100 cows.
The number of seropositive cows in these infected
herds ranged from 2 to 12 of the 30 cows in the random
sample. Five or more seropositive cows were detected in
7 infected herds.

Thirty (6.0%) of the 500 selected fecal pools
(3 cows/pool, 10 pools/herd) became overgrown with
fungus (Table 1). No determination could be made with
these cultures and they were removed from the subse-
quent analysis. All cultures from 1 herd were over-
grown with fungus, resulting in the removal of that

Can Vet J Volume 44, March 2003 223

Table 1. Summary of Mycobacterium paratuberculosis ELISA and culture results

Number of herds sampled 50
Number of cows sampled 2248a

ELISA
Number of selected sera 1500
Number of negative sera 1395
Number of positive sera 105 (7.0% ± 2.4%b)
Estimated true cow-level prevalence 8.1% ± 0.9%c

Number of infected herds (� 2 sero-positive cows) 20 (40.0% ± 13.6%b)
Estimated true herd prevalence 26.8% ± 9.6%c

Culture
Number of selected fecal pools (unreadable pools) 500d (30 (6%))
Number of negative fecal pools 454
Number of positive fecal pools 16 (3.4% ± 2.1%b,e)
Number of cows sheddingg 16 – 48 (1.1% ± 0.7% to 3.4% ± 2.1%b,e)
Estimated true cow-level prevalenceg 2.7% ± 0.4% to 8.1% ± 0.7%c

Number of infected herds (based on positive pools) 10 (20.4% ± 11.3%b,f)
Estimated true herd prevalenceg 27.6% ± 6.5% to 57.1% ± 8.3%c

aFourty-four cows were sampled in each of 2 herds and 45 cows were sampled in each of the remaining 48 herds
b95% confidence intervals of the means of clustered samples were calculated as outlined by Thrusfield (17)
cEstimated true cow-level prevalence was calculated as described my Cameron (18) and estimated true herd-level prevalence
as described by Jordan (21)
dFecal samples were pooled in groups of 3 in the order collected
eThirty cultures were unreadable due to fungal overgrowth, so individual percentages are based on 470 readable fecal
pool cultures representing 1409 cows
fAll cultures from 1 herd were unreadable due to fungal overgrowth, thus culture herd percentages are based on 49 herds
gWith 3 cow samples in each pool, a positive pool could have 1, 2, or 3 infected cows; therefore, a range is reported for cow
and herd results reflecting the range for 1 to 3 cows per pool being infected



herd from the culture portion of the study; therefore, the
culture analysis included only 49 herds. Twelve other
farms had 1 to 4 cultures that were not readable due to
fungal overgrowth.

Colonies of M. paratuberculosis were confirmed by the
morphology of their acid-fast cells, by their dependence
on mycobactin J for growth, and by the presence of the
IS900 DNA sequence. Sixteen of the 470 readable cultures
(3.4% ± 2.1%) showed growth of M. paratuberculosis
(Tables 1 and 2). Thus, between 16 (1.1% ± 0.7%) and 48
(3.4% ± 2.1%) of the tested cows (from 1 to 3 cows per
pool) were shedding detectable levels of M. paratuber-
culosis at the time of sampling. The estimated fecal
culture true cow-level prevalence was from 2.7% ± 0.4%
to 8.1 ± 0.7% (1 infected cow/positive fecal pool to
3 infected cows/positive fecal pool). The positive cultures
were from samples distributed among 10 (20.4% ± 11.3%)
of the 49 herds (Tables 1 and 2). The estimated fecal
culture herd-level sensitivity and specificity were
calculated to be 35.7% and 100%, respectively, for
1 infected cow per positive pool, and 74.0% and 100%,
respectively, for 3 infected cows per positive pool. Thus
the calculated true herd-level prevalence was calculated
to be 27.6% ± 6.5% to 57.1% ± 8.3%, depending on the
number of infected cows per positive fecal pool.

Herds shown, by culture, to be infected averaged
102.8, s = 40.9 cows per herd, and were not significantly
larger compared with an average of 79.6, s = 34.2 cows
per herd, in uninfected herds (P = 0.1).

Two of the herds deemed infected, based on culture
results, were free of seropositive cows, while 12 seropos-
itive herds (� 2 positive sera) could not be confirmed by
culture (Table 2).

Discussion
Mycobacterium paratuberculosis has been detected in
dairy herds throughout North America (6,7,23–25).
This study has confirmed that M. paratuberculosis is also
present in dairy herds in Alberta, however, the herd
prevalence of M. paratuberculosis infection reported here
may be biased toward an overestimate of the true preva-
lence. Contacted dairies were chosen at random, but
farmers with herds known, or suspected, to have
M. paratuberculosis may have been more willing to

participate in this study. Furthermore, although all the
milking cows were sampled in some herds, cows in
other herds were sampled at the request or convenience
of the farmer. In contrast, VanLeeuwen et al (7), in a
similar study, selected both farms and cows randomly,
and testing was carried out for M. paratuberculosis,
bovine leukemia virus (BLV), and bovine viral diarrhea
virus (BVDV). Thus, farms with any of these 3 dis-
eases would have had an incentive to be included in the
study, reducing some of the bias toward any single dis-
ease in the survey. Indeed, very few producers declined
to participate in that study, whereas the participation rate
in this study was only 25%.

In an attempt to reduce the bias inherent in the exper-
imental protocol of this study, this report is based on the
analysis of 30 sera, randomly selected from the 44 to
45 sera collected, and 10 fecal pools from each heard,
randomly selected from the 15 pools prepared from
each herd. The sera and the fecal pools tested were
chosen independently, so they were not necessarily
from the same cows: fecal samples were pooled in the
order that the cows were sampled; thus, the 3 cows
represented by a single fecal pool were not random
and were potentially biased. The 30 random sera chosen
for inclusion in the analysis were independent of the fecal
pools to remove this possible bias. Our decision to
select 30 sera and the equivalent number of fecal pools
for analysis was based on the following considerations:
the random selection of 30 sera allowed for the removal
of 14 or 15 of the potentially biased sera collected,
while retaining a significant set of sera for analysis;
analysis of 30 sera has been shown to provide acceptable
herd sensitivity and specificity (21) and it allowed a direct
comparison to be made with the most recent Canadian
survey of M. paratuberculosis in dairy cattle (7).

Fecal culture has been shown to have a sensitivity of
42% and to be most effective in detecting cattle in the
later stages of Johne’s disease (19). The clinical status
of cows sampled for this study is not known. The esti-
mated true cow-level prevalence by culture was between
2.7% ± 0.4% and 8.1% ± 0.7%, and 20.4% ± 11.3% of
the dairy herds tested had at least 1 cow shedding
M. paratuberculosis. Thus, the range in estimated
true herd-level prevalence was 27.6% ± 6.5% to
57.1% ± 8.3%, depending on the number of infected
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Table 2. The distribution of Mycobacterium paratuberculosis-positive ELISA and culture results among herds 

Number of Number of
seropositive cows Number of infected Number of positive unreadable fecal

in the herd Number of herds herds by culturea fecal pools pools

Uninfected herds, 0 17 2 3 6
based on ELISA results 1 13 0 0 15b

Infected herds, 2 3 2 4 1
based on ELISA results 3 5 2 2 0

4 5 0 0 7
5 1 1 1 0
6 2 1 3 0
7 2 1 1 0
8 1 1 2 0

12 1 0 0 1
Total 50 10 16 30

aHerds were considered infected by culture if 1 or more fecal pool cultures were positive
bAll cultures from 1 herd were unreadable and so the culture status of that herd is unknown



cows per positive fecal pool. Culture was carried out on
pooled samples only, because the intent of the study was
to identify infected herds, not infected cows. Although
the samples were pooled in the order collected, we
believe that this did not significantly reduce the herd-
level sensitivity of fecal culture. Indeed, Kalis et al
(26) showed that fecal pooling by age did not decrease
the herd-level sensitivity.

By ELISA, the apparent cow-level prevalence for
Alberta was 7.0% ± 2.4%. Similar levels of infection
have been reported in Wisconsin (7.3%) (25) and
Michigan (6.9%) (24). These levels of infection are
higher than those reported by NAHMS Dairy 1996 for
herds of equivalent size (2.3%) (6) and that reported for
Maritime Canada (1.3% to 3.3%, depending on the
province) (7). The true cow-level prevalence of
M. paratuberculosis infection in dairy cattle in Alberta
was estimated to be 8.1% ± 0.9%.

Jordan (21) has shown that analysis of 30 sera by
ELISA, with a cut-point of 2, gives an acceptable herd-
level sensitivity, while maintaining a high herd-level
specificity, for M. paratuberculosis. Therefore, nearly
all truly uninfected herds will be correctly classed as test-
negative by this process, although some infected herds
may be falsely classified as uninfected. This study and
that by VanLeeuwen et al (7) tested the sera from
30 cows per herd. Other surveys have used other sam-
pling strategies. The NAHMS Dairy 1996 survey (6)
tested between 25 to 40 cows per herd by ELISA,
depending on herd size, while other studies have sampled
all or statistically defined portions of the subject herd
(23–25). For herds of equivalent size to those in this
study, NAHMS Dairy 1996 (6) sampled 30 cows and
found that 17.2% ± 2.3% of these herds had 2 or more
seropositive cows based on ELISA results. The data
reported here show that 40.0% ± 13.6% of the dairy herds
in Alberta that were tested had 2 or more seropositive
cows, as compared with 16.7% ± 7.9% of dairy herds in
Maritime Canada (7). The apparent herd-level sero-
prevalence reported here (40%) is similar to that reported
for Michigan (55%) (24). 

The discrepancy between the apparent prevalence
estimates reported here for Alberta and those reported for
Maritime Canada (7) may have resulted from the
differences in the herd and cow sampling protocols, as
discussed above. Other factors, such as herd size and
geography, may also impact the comparison of
M. paratuberculosis prevalence between Alberta and
Maritime Canada. Alberta tends to have larger dairy
herds than does Maritime Canada, an average of
94.4 cows as compared with 50.9 to 60.1 cows (22), in
the year of this study. Indeed, the average herd size of
both seropositive and culture positive herds in this
study was larger than that of negative herds (99.9 versus
73.2 (P � 0.01) and 102.8 versus 79.6 (P = 0.10),
respectively). The NAHMS Dairy 1996 Study showed
that there was a small increase in M. paratuberculosis
prevalence with increased herd size (6). The NAHMS
Dairy 1996 study also showed a statistically signifi-
cant difference in the prevalence of M. paratuberculo-
sis between the northeastern and northwestern states that
were tested (13.3% versus 18.6%, respectively). It is not
known whether this is a reflection of climatic conditions

or environmental factors, such as soil pH, which has been
shown to influence M. paratuberculosis infection (24).
Thus, a combination of herd characteristics, and climatic
and environmental factors may influence the differ-
ences in prevalence of M. paratuberculosis observed in
Alberta and Maritime Canada.

Although the apparent herd-level prevalence reported
here and that reported for Maritime Canada (7) differ
considerably, 40% and 16.7%, respectively, there was
little difference between the estimated ELISA true
herd-level prevalence reported here (26.8% ± 9.3%)
and that reported for Maritime Canada (30% ± 10%) (7).
These estimates, however, were calculated using different
values for the sensitivity and specificity of the current
ELISA test used in this study. Test sensitivity and
specificity have a profound effect on the calculated
true herd-level prevalence. Estimates of the sensitivity
of the adsorbed ELISA have varied widely from an
optimistic 58% (19) to a conservative 25% (27), while
estimates of the specificity have varied from 96.8%
(20) to 99% (28). VanLeeuwen et al (7) used test sen-
sitivity and specificity of 43% and 99%, respectively, as
reported by Sockett et al (28). These values were
reported for the ELISA (Commonwealth Serum
Laboratories (CSL)), in use in 1992, and it is not clear
that they are appropriate for the current ELISA. Our esti-
mates of the true ELISA cow-level prevalence, herd
sensitivity, and herd specificity were based on the test
sensitivity and specificity recently reported by Dargatz
et al (20), 50% and 96.8%, respectively, for the current
ELISA used in this study. Thus, it is not clear whether
or not the true herd-level prevalence of M. paratuber-
culosis differs between Alberta and Maritime Canada. If
the Dargatz et al (20) sensitivity and specificity values
were to be applied to the VanLeeuwen et al (7) data, the
estimated true herd-level prevalence would be much
less than the reported 30% ± 10%. Certainly, were the
Sockett et al (28) sensitivity and specificity values
applied to the data reported here, the estimated true
herd-level prevalence would be considerably higher
than that reported for Maritime Canada. However, with
the 25% response rate of participating producers in
Alberta, and the possible bias introduced by this self-
selected population, a real difference may not exist
between Alberta and Maritime Canada.

Both ELISA and culture are poor methods for detect-
ing cattle that are subclinically infected with M. paratu-
berculosis (19,20), which contributes to the reported low
sensitivity of the tests. These tests also detect different
indicators of infection, either an immune response or the
shedding of the mycobacteria, and so they may not be
classifying the same cows, herds, or both as infected. It is
interesting to note, however, that the 95% confidence
intervals of the overall true herd-level prevalence
estimates reported in this study by the 2 testing methods
did overlap.

This study has shown that M. paratuberculosis infec-
tion is not rare at the herd level in Alberta and has
reinforced the need to identify source herds free of
M. paratuberculosis infection. Because there is no
effective treatment, obtaining M. paratuberculosis-free
replacement stock and adhering to biosecurity and man-
agement recommendations are important for disease
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control. Current testing methods cannot offer the dairy
farmer certainty of M. paratuberculosis-free status of
individual replacement cattle. Nonetheless, today’s
tests can be used to lessen the risk of purchasing
M. paratuberculosis-infected replacement stock by
identifying herds with a reduced risk of infection.
Toward this end, a voluntary Alberta Johne’s Herd
Status Program was initiated in Alberta in 2001 (29) to
identify Johne’s disease test negative herds. 
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