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The Minnesota Veterinary Diagnostic Laboratory has recently changed the PCR 
technique for diagnosis of Johne’s disease. An understanding of the interpretation of the 
test results using this technique is needed to help veterinarians and cattle producers to 
make decisions. The objective of this study was to perform a preliminary evaluation of 
the performance of the PCR Ambion test for detection of Mycobacterium avium subsp. 
paratuberculosis (Map) on bovine fecal samples by comparing these results with the 
fecal culture which is the accepted gold standard for Johne’s disease diagnosis.  
 
Individual fecal samples (n=721) were collected from dairy cows in 2 different herds 
participating in the Minnesota Johne’s Disease Demonstration Herd Project. Samples 
were sent to Minnesota Veterinary Diagnostic Laboratory and tested using bacterial 
culture (using HEY media and sedimentation for 72 hrs) and direct fecal PCR using the 
Ambion kit for isolation and amplification of the Map DNA.  Test results for the fecal 
culture were recorded using a 4-level ordered qualitative score as follows: 0 = no colonies 
on the slant (non shedders); 1 = between 1 and 10 colonies per slant (light shedder); 2/3 = 
between 11 and 100 colonies per slant (moderate shedder); and 4 = more than 100 
colonies per slant (heavy shedder). The test results of the PCR were recorded in two 
ways: using a quantitative value (Ct value) of the Map DNA amplification; and a 
qualitative scale (positive, suspicious or negative established using the cut off Ct values 
recommended by the Ambion kit).   
 
From these herds, 53 samples were fecal culture positive and 115 were PCR positive. 
Preliminary results indicated that the average Ct-value for heavy fecal shedding cows was 
22.3 (SD=2.9, n=7). Moderate fecal shedders had an average Ct values of 27.7 (SD=3.66, 
n=11). All the heavy and moderate shedders were positive on the PCR test. The 
proportions of light shedders that were positive, suspicious and negative to the PCR test 
were 62.9%, 17.1% and 20.0%, respectively. Of the light shedders, the average Ct value 
of cows with positive PCR test results was 34.6 (SD=1.8, n=22). The proportions of non 
shedding cows as defined by culture negative, that were positive, suspicious and negative 
to the PCR test were 11.2%, 8.6% and 80.2%, respectively. Of the non shedders, the 
average Ct value of cows with positive PCR was 35.8 (SD=1.6, n=75). Relative to fecal 
culture, the relative sensitivity of the PCR test was 75.5% (95%CI =62.4-85.1).  
 
In summary, all heavy and moderate fecal shedders were positive on the PCR test, and 
63% of the light fecal shedders were positive to the to the PCR test. Results show that the 
fecal PCR assay is more sensitive than the previous PCR test and provides a quantitative 
result (similar to that from fecal culture) which provides veterinarians and cattle 
producers important information for decision-making. 
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Introduction 

 
Mastitis remains the most costly infectious disease, and the most frequent cause of 
antibacterial use on commercial dairy farms.  As such, research should continue on the 
development and validation of new management tools that will help reduce the health and 
economic impact of this disease, while at the same time promoting the judicious and 
strategic use of antimicrobials on dairy farms.  Lago et al. (2008) reported that the 
adoption of an on-farm culture system to guide strategic treatment decisions resulted in a 
significant reduction in antibiotic use, but no significant decrease in bacteriological cure 
risk for mild or moderate cases of clinical mastitis (CM).  The objective of this abstract is 
to describe the effect of the aforementioned treatment program on the risk to receive 
secondary therapy, days to clinical cure, days out of the tank, CM recurrence, somatic 
cell count (SCC), milk production and culling after CM.  

 
Methods 

 
Cows with mild or moderate CM from 8 Holstein herds in Minnesota, Wisconsin, and 
Ontario were randomly assigned to either a) a positive-control group (PC) or b) an on-
farm culture-based treatment group (CB).  Quarter cases assigned to PC received 
immediate on-label intramammary treatment (IMM) with Cephapirin Sodium (Cefa-
Lak®, Fort Dodge, IA).  Quarters assigned to CB were not treated until the results of on-
farm culture were determined after 24 hr of incubation (Minnesota Easy Culture System 
– Biplate.  University of Minnesota, St. Paul, MN).  Quarters in the CB group that 
showed Gram-positive growth or a mix infection were treated according to label 
instruction using IMM Cephapirin Sodium (Cefa-Lak®, Fort Dodge, IA).  Quarters in the 
CB group that showed Gram-negative or no growth did not receive IMM therapy. 
  
Short-term outcomes evaluated included a) risk to receive secondary treatment (SECTX): 
initiation of antibiotic treatment for cases not treated initially or extended therapy for 
cases treated initially was allowed in cases that increased in severity within 24-48 hours 
after the initial treatment regimen was administered or failed to reduce in severity at 
approximately 48 hours after the initial treatment regimen was administered; b) days to 
clinical cure (DCC): herd personnel assessed mammary gland secretion daily after 
enrollment, and recorded the date and time when milk returned to visibly normal; and c) 
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days out of the tank (DOOT): the date and time when milk was first marketed after 
enrollment was also recorded by herd personnel. 
 
Long-term (up to 12 months after enrollment) outcomes evaluated included a) risk and 
days to a CM recurrence event in the same quarter (RECUR); b and c) post-enrollment 
linear SCC (LSCC) and milk yield (MILK) using monthly DHIA test records from 
individual cows; and d) risk and days to removal from herd (CULL).   
 
Generalized Mixed Models for the analysis of dichotomous outcomes (SECTX), Cox 
Frailty Models for analysis of time-to-event outcomes (DCC, DOOT, RECUR and 
CULL), and General Mixed Models for the analysis of continuous outcomes (MILK and 
LSCC) were used to determine the effect of treatment group on the outcomes of interest.  
Herd was included as a random effect.  A significance level of P<0.05 was used. 
 
Preliminary Results and Discussion 
 
Four hundred and twenty two cows affected with CM in 449 quarters were enrolled in the 
study. Two hundred and fourteen cows with 229 affected quarters were assigned to PC, 
and 208 cows with 220 affected quarters were assigned to CB.  
 
The odds to receive SECTX were 2.3 times higher for cases assigned to PC than for cases 
assigned to CB [ORPC = 2.3, 95% CIPC = (1.4, 3.7), P = 0.001].  SECTX was 
administered in 36% of cases assigned to PC and in 19% of cases assigned to CB. 
 
There was no significant differences in DCC between both treatment programs [HRPC = 
1.2, 95% CIPC = (0.9, 1.7), P = 0.29].  The mean DCC was 2.7 days for cases assigned to 
PC and 3.2 days for cases assigned to CB.   
 
There was a tendency for fewer DOOT for cases assigned to CB than for cases assigned 
to PC [HRPC = 0.9, 95% CIPC = (0.8, 1.0), P = 0.07]. The average DOOT was 5.9 days for 
cases assigned to PC and 5.2 days for cases assigned to CB. 
 
Table 1.  Risk to receive secondary therapy, days to clinical cure and days out of the tank 
for two clinical mastitis treatment programs. 

Descriptive Statistics (Crude) Treatment Effect Statistics Parameter  Positive-Control  Culture-Based  Estimate 95% CI P - val 
RISK TO RECEIVE SECONDARY THERAPY [% (N)] – QUARTER LEVEL 

No growth  16 (69)  7 (73)     
Gram-negatives  57 (60)  23 (48)     
Gram-positives  34 (67)  26 (80)     

All cases  36 (224)  19 (217)  ORPC = 2.3 1.4 to 3.7 0.001 
DAYS TO CLINICAL CURE   [MEAN ± SD  (N)] – COW LEVEL 

No growth  2.7 ± 1.3 (61)  3.0 ± 1.7 (51)     
Gram-negatives  3.1 ± 2.0 (57)  3.4 ± 1.5 (39)     
Gram-positives  2.6 ± 1.1 (54)  3.5 ± 1.6 (62)     

All cases  2.7 ± 1.5 (196)  3.2 ± 1.7 (163)  HRPC = 1.2 0.9 to 1.7 0.29 
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DAYS OUT OF THE TANK [MEAN ± SD  (N)] – COW LEVEL 
No growth  5.5 ± 2.6 (63)  3.9 ± 3.1 (58)     

Gram-negatives  6.2 ± 2.5 (58)  4.9 ± 2.7 (41)     
Gram-positives  6.1 ± 3.6 (62)  6.5 ± 3.7 (72)     

All cases  5.9 ± 2.9 (183)  5.2 ± 3.5 (184)  HRPC = 0.9 0.8 to 1.0 0.07 
 
There were no significant differences in the risk and days to RECUR based on treatment 
program [HRPC = 0.8, 95% CIPC = (0.6, 1.1), P = 0.20].  The risk and average days after 
enrollment to RECUR was 35% and 78 days, and 43% and 82 days for cases assigned to 
PC and to CB, respectively. 
 
There were no differences in LSCC [DiffPC = -0.14, 95% CIPC = (-0.5, 0.2), P = 0.44] or 
MILK [DiffPC = -0.7, 95% CIPC = (-2.3, 0.9), P = 0.41] after enrollment based on 
treatment program.  The estimated daily LSCC and MILK after enrollment were 4.2 and 
30.0 kg, and 4.4 and 30.7 kg for cows assigned to PC and to CB, respectively.  
 
The risk and days to CULL was not different between both treatment programs [HRPC = 
0.9, 95% CIPC = (0.6, 1.3), P = 0.47].  The risk and average days to CULL was 28% and 
160 days, and 32% and 137 days for cases assigned to PC and to CB, respectively. 
 
Table 2.  Clinical mastitis recurrence, somatic cell count, daily milk yield and culling for 
two clinical mastitis treatment programs. 

Descriptive Statistics (Crude) Treatment Effect Statistics Parameter  Positive-Control  Culture-Based  Estimate 95% CI P-val 
RECURRENCE OF CLINICAL MASTITIS [% (N)] – QUARTER LEVEL 

No growth  34 (68)  48 (73)     
Gram-negatives  39 (56)  52 (42)     
Gram-positives  29 (68)  34 (79)     

All cases  35 (220)  43 (210)  HRPC = 0.8 0.6 to 1.1 0.20 
LINEAR SOMATIC CELL COUNT  [LSM ± SE (N)] – COW LEVEL 
No growth  3.9 ± 0.2 (57)  4.0 ± 0.2 (60)     
Gram-negatives  4.3 ± 0.3 (48)  4.6 ± 0.3 (44)     
Gram-positives  4.7 ± 0.3 (52)  4.9 ± 0.2 (63)     
All cases  4.2 ± 0.1 (178)  4.4 ± 0.1 (178)  DifPC = -0.1 -0.5 to 0.2 0.44 
DAILY MILK YIELD [LSM ± SE in Kg  (N)] – COW LEVEL 

No growth  32.2 ± 1.0 (57)  31.4 ± 1.0 (60)     
Gram-negatives  30.0 ± 1.1 (48)  31.5 ± 1.3 (44)     
Gram-positives  29.1 ± 1.1 (52)  28.6 ± 1.1 (63)     

All cases  30.0 ± 0.6 (178)  30.7 ± 0.6 (178)  DifPC = -0.7 -2.3 to 0.9 0.41 
CULLING / DEATH [% (N)] – COW LEVEL 

No growth  22 (58)  26 (65)     
Gram-negatives  30 (50)  25 (36)     
Gram-positives  37 (49)  35 (62)     

All cases  28 (195)  32 (195)  HRPC = 0.9 0.6 to 1.3 0.47 
 



 93

Use of an on-farm culture system to guide strategic treatment decisions resulted in a 
lower risk for secondary therapy, no differences in days to clinical cure and almost one 
day reduction in days out of the tank. Similarly, there were no differences between both 
CM treatment programs in CM recurrence, SCC, milk production and culling for the rest 
of the lactation. It adds to the previously reported benefits of a reduction in antibiotic use, 
but no significant decrease in bacteriological cure risk. Short and long-term cow health 
and production outcomes will be used to evaluate the overall efficacy and cost-benefit of 
adopting an on-farm culture system to guide CM treatment decisions. 
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