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Summary

Extended therapy, both 3X duration and 8X, with pirlimycin significantly increases the treatment efficacy and significantly decreases SCC following the treatment of cows with induced Staphylococcus aureus mastitis.  This model study confirms field observations and results with 3X duration therapy.  Daily therapy (8X) provides better efficacy than the 3X duration, as the milk concentration of pirlimycin is more constant during the entire treatment period. Extended therapy does not alter the milk discard period after the last treatment but it will lengthen the pre-slaughter withdrawal period for pirlimycin.  For chronic infections, extended therapy with pirlimycin offers an alternative treatment regime that will significantly increase bacterial cure rates. 

Introduction

Mastitis is a continuing problem on all dairy farms.  It results in billions of dollars of lost milk production, production of lower quality milk, culled cows, and treatment costs.  Mastitis is caused by a diverse number of mastitis pathogens that can present many different clinical presentations to the dairy producer and veterinarian.  These presentations range from sub-clinical mastitis with normal appearing milk to severe clinical mastitis. 

Treatment of mastitis has centered on the application of antibiotics to the cow via intra-mammary infusion (IMM) or parenteral injection (intramuscular, subcutaneous, or intravenous) infusion. At the 3rd International Mastitis Seminar in Tel Aviv in 1995, Dr Ziv noted that  “very little progress was made during the last ten years towards solving some of the basic problems associated with antimicrobial treatment of mastitis, i.e. the low cure rate for clinical and sub-clinical S. aureus infection” (1).  In review of the literature from the previous 10 years, Dr Ziv noted that the literature, “repeatedly dealt with the possible reasons for failure to eliminate intramammary infection (IMI), the interaction between infection and inflammation as a complicating factor in antimicrobial therapy, justification for antimicrobial use in the treatment of acute coliform mastitis, rational for treatment of sub-clinical mastitis during lactating and dry cow therapy and assessment of treatment efficacy.”  So after many years of research and many new therapies, the cure for mastitis has not been identified.  Several potential causes for treatment failure include: failure of the antibiotic to gain contact with the pathogen, use of the wrong antibiotic, presence of a resistant organism, or inadequate treatment dose or duration.     

A logical starting place is the proper use of antibiotic including dose and duration of therapy for the treatment of mastitis.  

Each antibiotic family has a different mechanism of action.  For example, ß-lactam antibiotics (penicillins/cephalosporins) inhibit cell wall synthesis.  Sufficient concentration of these antibiotics must be in contact with the bacteria for a sufficient period of time to have the maximum effect, time above the minimum inhibitory concentration (MIC).  In contrast, the aminoglycosides must have a sufficiently high peak concentration for maximum activity (2).  A specific example is pirlimycin hydrochloride.  Pirlimycin is a lincosaminide antibiotic that is active against Gram positive mastitis pathogens such as S. aureus, Streptococcus agalactiae, Streptococcus dysgalactiae, and Streptococcus uberis.  It binds to the 50S ribosomal sub-unit of mRNA and inhibits protein synthesis. Pirlimycin is a bacteriostatic antibiotic.  Pirlimycin’s efficacy is dependent on the length of time pirlimycin concentration in milk remains above the minimum inhibitory concentration of the susceptible bacteria (a time above MIC antibiotic).  Data from multiple clinical field efficacy studies demonstrated that 50 mg of pirlimycin administered twice at a 24 hour interval into each affected quarter is effective for the treatment of clinical mastitis caused by Gram positive pathogens in lactating dairy cattle. 

Following regulatory approval in the US and Canada, the efficacy for the treatment of cows infected S. aureus and Str. uberis has been examined.  Timms (3) presented data from two herds that received recommended label therapy of pirlimycin in an attempt to “blitz” treat two poorly managed herds chronically infected with S. aureus.  The bacteriological quarter cure rates were 9 and 12% for these two herds, but the quarter cure rate decreased from 33% at day 12 post treatment to 9% at day 40 post treatment in one herd.  However, this herd had a 4% new infection rate.  The decrease in cure rate has two potential causes.  These may have been a high rate of quarter re-infection or pirlimycin therapy was initially effective but the duration of therapy was not long enough to eliminate the infection from these chronically infected cows.   

Because pirlimycin is a bacteriostatic antibiotic and its efficacy is governed by the time its concentration remains above the MIC of the pathogen being treated, lengthening of therapeutic duration should increase pirlimycin’s efficacy.  This is especially true for mastitis pathogens such as S. aureus and Str. uberis that become chronic infections.  Label and extended duration therapy with pirlimycin were subsequently investigated by several researchers.  This work is summarized in Table 1. 

In an extended therapy regime where 50 mg of pirlimycin (one plastet) was administered per infected quarter twice at a 24 hour interval followed by a 36 hour discard period (4).  At 48 hours after the last treatment, a second treatment regime was administered into all affected quarters followed by a second 36 hour discard  period.  Again at 48 hours after the second discard period, a third treatment regime was administered.  This was called 3X duration treatment.  This treatment regime was an attempt to extend treatment duration and increase efficacy without using the product in an extra label manner. By repeating label therapy three times after the label milk discard period, the therapeutic period of pirlimycin was extended to 8 days.  Cows chronically infected with S. aureus were examined in this study.  Quarter milk microbiology samples were collected prior to therapy, at each milking for the first 19 milkings during treatment and after treatment, and at days 14 and 28 after the last treatment.   A cured quarter bacteriologically negative in samples taken on both days 14 and 28 post last treatment was defined as cured. In these chronically infected cows, 17 of 41 quarters (42%) were cured.  

Previous use of label therapy of pirlimycin in similar cows cured 1 of 24 quarters (4.2%).  This study provided the first demonstration that extension of therapy duration could significantly increase bacteriologic cure rate of cows chronically infected with S. aureus.  

Table 1.
Summary of literature extended quarter cure rates
Author (Date)
Pirlimycin Treatment
Pathogen
Study Location
Quarter Cure Rate (%)

Timms (1995)
Registered Dose
S. aureus
Iowa
9%


Registered Dose
S. aureus
Iowa
12%

Owens (1995)
3X  Duration
S. aureus
Louisiana
42%

Owens (1997)
3X  Duration
S. aureus
Louisiana
42%


3X  Duration
S. aureus
Louisiana
86%


3X  Duration
S. aureus
Louisiana
26%


3X  Duration
S. aureus
Louisiana
41.5%


No Treatment
S. aureus
Louisiana
0%

Belschner (1996)
3X  Duration
S. aureus
Missouri
47%


3X  Duration
S. aureus
California
6%

Catell (1997)
3X  Duration
S. aureus
Colorado
40%


No Treatment
S. aureus
Colorado
1%

Catell (1999)
Registered Dose
Str. uberis
Colorado
70%


No Treatment
Str. uberis
Colorado
39%

Timms (1998)
Registered Dose
S. aureus
Iowa
21%


Registered Dose
Str. uberis
Iowa
63%


Registered Dose
S. aureus
Iowa
3%


3X  Duration
S. aureus
Iowa
50%

Timms (1999)
Registered Dose
Str. ag.
Iowa
100%


Registered Dose
Str. dysgalactiae
Iowa
86%


3X  Duration
S. aureus
Iowa
85%

Keefe (1999)
3X  Duration
S. aureus
Canada (PEI)
67%


No Treatment
S. aureus
Canada (PEI)
17%

Sears (1999)
3X  Duration
S. aureus
Michigan
58%

In a Missouri herd using 3X treatment, 15 chronically infected S. aureus quarters from 12 cows were treated (5).  The treated quarters had a 47% quarter cure rate.  Somatic cell counts (SCC) were also determined for these cows.  The SCC for 9 of 12 cows dropped dramatically from 1.2 million to 107,000 cells/ml at 4 weeks after the last treatment.  The SCC from the other three cows that were treatment failures remained greater that 1 million cells/ml.  In a 700 cow California herd that maintained a “Staph” string of 120 cows, 37 cows received 3X duration therapy.  As in other herds, milk samples were collected at day 28 after the last treatment for bacteriology to define cure.  In these 37 cows, only 5 cows were cured.  SCC data were also examined.  Pre-treatment SCC for all 37 cows was >1 million cells/ml.  The SCC for cured cows dropped from to an average of 106,000 cells/ml.  Twenty three of 37 cows ended the study with SCC <300,000 cells/ml. 

Another study was conducted in a Colorado herd of 400 lactating cows where 30% of the cows were infected with S. aureus.  For this study, 120 cows were randomly assigned to two treatment groups, no treatment and 3X duration treatment with pirlimycin.  A composite aseptic milk sample was obtained from each cow pretreatment and at days 14, 28, and 48 following the last treatment.  Cure was defined as the absence of S. aureus in all three post treatment samples.  Bacterial cure rates were 1% for the non-treated control and 40% for the cows receiving the 3X duration treatment with pirlimycin.   The herd SCC dropped to 300,000 cells/ml.  It was noted that 47% of the cows with SCC <1,000,000 cells/ml prior to therapy became culture negative whereas only 28% of the cows with SCC >1,000,000 cells/ml became culture negative.  If a SCC of 1,000,000 cells/ml is used as a chronicity threshold in this herd, than treatment of chronically infected cows was less likely to be successful.   

Pirlimycin therapy used according to the label was examined in cows with Str. uberis mastitis in a 1700 cow herd in Colorado (8).  Infected cows were assigned randomly to a treatment group receiving 50 mg of pirlimycin per affected quarter twice at a 24 hour interval or a control group that received no therapy.  Milk samples were collected for bacteriology obtained prior to treatment and 14 days after treatment.  Cure was defined as no growth in samples obtained 14 days after treatment.  Quarter cure rates were 70% for the treated group and 39% for the non-treated control group and these cure rates are significantly different (P<.05).  Label pirlimycin treatment was very effective for the treatment of Str. uberis mastitis in this herd.  

Owens (8) further examined 3X duration pirlimycin therapy in four additional herds. Milk samples were obtained prior to therapy and 14 and 28 days after the last treatment for determination of microbiologic status and SCC.  Quarter cure rates were 42, 86, 26, 41.5% for the four herds.  In this study, seven quarters were not treated and the quarter cure rate of these was 0%. After therapy, the average SCC was 465,000 cells/ml for cured quarters and 2,534,000 cells/ml for the failed quarters.  

Timms (9) presented data from two Iowa herds with elevated somatic cell counts where pirlimycin therapy was examined.  In the first herd, eight quarters in 7 cows were infected with Str. uberis and 19 quarters in 14 cows were infected with S. aureus.  Cows were treated with the recommended label dose of pirlimycin.  The quarter cure rates were 63% for the Str. uberis infected quarters and 21% for the S. aureus infected quarters.  Exclusion of one chronically infected cow raised the S. aureus rate to 24%.  In the second herd, 61 of 86 cows and 46% of the quarters in these cows were infected with S. aureus.  Of these cows 46 cows and 123 quarters were treated.  From this group, 63 quarters from 27 cows whose SCC had been >300,000 cells/ml for less than 60 days received pirlimycin at the label dose.  The quarter cure rate was 3%.  Sixty quarters of 19 cows received extended therapy.  Of the cows receiving extended therapy, those cows with a SCC >300,000 cells/ml for fewer than 60 days had a 50% quarter cure rate.  Chronically infected cows (SCC >300,000 cells/ml for <60 days) had a 6% quarter cure rate.  This study demonstrates that the extension of therapy duration does significantly increase quarter cure rates for S. aureus.  It also indicated that treatment of chronically infected cows (SCC>300,000 cell/ml for >60 days) should be questioned and culling maybe the best option for these cows.   This study also demonstrated that label pirlimycin treatment is effective for the treatment of Str. uberis.  
Data was obtained for 3X duration therapy in S. aureus herds on Prince Edward Island, Canada (10).  In this study, milk samples were taken prior to treatment and on days 14, 21 and 28 after the last treatment.  A quarter was defined as cured if it was culture negative at all three post treatment time points. Some 44 of 65 (67%) of the treated quarters cured but only 5 of 29 (17%) non-treated quarters were cured.    

In a 45 cow Iowa herd with an elevated SCC  (>1 million cells/ml) 46% quarters were uninfected, 5% were infected with Str. agalactiae, 23% were infected with Str. dysgalactiae,  24% with S. aureus, and 3% with coagulase negative Staphylococci (11).  The quarters infected with the streptococci received the recommended label treatment of pirlimycin, the quarters infected with S. aureus received the 3X duration treatment of pirlimycin.  Milk samples were obtained for bacteriology 31 days post last treatment to assess cure.  The quarter cure rates were 100% for Str. agalactiae, 86% for Str. dysgalactiae, and 85% for S. aureus.    Herd SCC dropped to 256,000 cells/ml within one month post treatment and remained there for the following 12 months.   This study demonstrates efficacy of the label dose of pirlimycin for quarters infected with Str. agalactiae and Str. dysgalactiae and the efficacy of the 3X duration treatment with pirlimycin for quarters infected with S. aureus.
Sears (12) examined a program for the elimination of S. aureus.  In these herds, he insured adequate immune system status with the injection of 5 ml of a vitamin E/Selenium and an autogenous S. aureus bacterin.  He treated all infected quarters with a 3X duration treatment of pirlimycin.  Milk from all affected quarters was examined prior to treatment and from samples taken days 7, 14, 21, and 28 days after the last treatment.  In 10 herds tested, the quarter cure rate following 3X duration pirlimycin therapy ranged from 29% to 95% with a mean herd average quarter cure rate of 58%.  

Collectively, the data from these studies support the hypothesis that a longer duration of therapy with pirlimycin significantly increases the quarter cure rates and significantly decreases SCC post treatment of S. aureus mastitis.  The data also support the conclusion that the label dose of pirlimycin is effective for the treatment of mastitis caused by Str. uberis, dysgalactiae and agalactiae.  These studies only examined one extended treatment regime (3X duration).  Pharmacia & Upjohn have initiated a model mastitis study to examine further the effect of other extended therapy regimes on efficacy.

MODEL Study

Objective

The objectives of this study were to determine if extension of therapy to more than two infusions of 50 mg of pirlimycin per infected quarter resulted in a significant increase in the efficacy of pirlimycin for the treatment of mastitis caused by S. aureus and if extension of therapy affects the post-treatment milk discard period and the pre-slaughter withdrawal period. 

Materials and Methods

Thirty four lactating Holstein cows provided 106 quarters that were free of clinical mastitis, bacterial infection, udder edema and had SCC <200,000 cells/ml during the entire 7 day pre-infection period.  Cows were infected with either 243 or 413 cfu S. aureus via intramammary infusion.  During the following 14 days, cows were examined at each milking for signs of mastitis.  A quarter/cow was classified as having acute clinical mastitis (ACM) when clinical signs of mastitis were observed for 2 consecutive milkings.  Cows identified with ACM were treated immediately in all four quarters.  The ACM quarter has severe clinical mastitis.  Cows/quarters not classified as ACM but where S. aureus was isolated and clinical mastitis was observed at least once during the 14 day post challenge period were classified as induced persistent infection (IPI).  The IPI quarters had at least one milking with abnormal milk but not severe enough to be classified as an ACM quarter.  These quarters returned to normal milk but they remained infected for the remainder of the 14 day post infection observation period.  The IPI quarters are sub-clinically infected quarters.  All quarters of the IPI cows were treated on the 14th day after infection.  In this study, 30 quarters (10 cows) were classified as ACM and 76 quarters (24 cows) were classified as IPI.  Cows were blocked by parity and milk production and then were randomly assigned to four treatment groups: label therapy of 2 infusions of 50 mg of pirlimycin into all four quarters twice at a 24 hour interval (2X), 5 daily infusions of 50 mg of pirlimycin into all four quarters (5X), three label treatments of 50 mg of pirlimycin with a 36 hour interval between treatments into all four quarters (3x Duration), and 8 daily treatments of 50 mg of pirlimycin into all four quarters (8X).  Two non-treated control cows were included in the study.  Cows were observed daily for up to 28 days after the last treatment.  Bacterial cultures were obtained weekly over the 28 day period.  A quarter was bacteriologically cured if all bacterial cultures obtained at 7, 14, 21, and 28 days after the last treatment were negative for S. aureus.  

Milk samples were obtained from all treated cows at each milking for 96 hours after the last treatment.  A microbiological cylinder plate assay was used to determine milk pirlimycin concentrations.  The assay has a limit of quantitation (LOQ) of 0.02 µg/ml (ppm).  All cows were slaughtered either at the determination of treatment failure or following the 28 day post treatment period for determination of pirlimycin residue concentration in the liver (the target tissue) by the determinative HPLC Thermospray Mass Spec assay.  This assay has a LOQ of 0.025 µg/g (ppm).  

Results

The classification of quarter infections for the study is found in Table 2.  Overall bacterial quarter cure rates in the study regardless of ACM/IPI classification were 0, 54, 27, 61 and 71% for the non-treated control, 2X, 5X, 3X duration, and 8X treatments, respectively (Table 3).  The 2X, 5X, 3X duration and 8X overall bacterial cure rates were all significantly better than the non-treated control.  The overall bacterial cure for the 3X duration and 8X groups were numerically better than the overall bacterial cure rates for the 2X and 5X duration groups.  The 8X group was significantly better than the 5X group.   Quarter cure rates for ACM  cows were  0, 29, 44,  and  40  percent  for  2X, 5X, 3X  duration  and 8X treatments, 

Table 2.

Summary of quarter classification trial 782-7923-I-RAR-97-003
Sterile Pirsue
Cows
Qualified
Quarter Classification
Total

Treatment Group
(N)
Quarters
ACM
IPI
ILI1
NQ
Quarters

Control
  2
   7
  0
  7
0
  1
    8

2X
  8
  26
  4
22
1
  5
  32

5X
  8
  26
  7
19
0
  6
  32

3X Duration
  8
  23
11
12
0
  9
  32

8X
  8
  24
  8
16
0
  8
  32

Total
34
 106
30
76
1
29
136

1A quarter classified as ILI is not included in data sets for statistical analysis.

Table 3.
Analysis of treatments for overall proportion of quarters cured1
Treatment
Cure Rate2

Control
0/7=0.00

2x
14/26=0.54ab

5x
7/26=0.27a

3X Duration
14/23=0.61ab

8x
17/24=0.71b

1Analysis used jackknife methodology.  Each nonzero treatment group had eight cows.  Since the ratio of the maximum to minimum estimates’ variance was 1.36, the variances were pooled; the pooled variance was 0.0239 associated with 28 degrees of freedom.  Note that the individual (s ranged from 0.46 to 0.89 with an average of 0.66.

2Nonzero Treatments with different superscripts are significantly different at the (two-sided) (=.10 level

Table 4.  
Analysis of treatments differences for proportion of quarters cured within 

IPI and ACM categories1
Treatment
Cow Category2


IPI3
ACM

Control
0/7=0.00
--

2x
14/22=0.64a
0/4=0

5x
5/19=0.26a
2/7=0.29

3X Duration
10/12=0.83b
4/11=0.44

8x
15/16=0.94b
2/8=0.40

1Analysis of the IPI cows used jackknife methodology.  The 2x, 5x, 3p, and 8x treatment groups had 7, 4, 6, and 5 cows, respectively; the cure rate’s variances were not pooled.  Pair wise tests used the square root of the sum of the individual variances as standard error and used as degrees of freedom the smaller of the two degrees of freedom associated with standard error.

2The two categories had significantly different cure rates; p<.005.

3Nonzero treatments with different superscripts are significantly different at the (two-sided) (=.10 level.

respectively (Table 4). There were no ACM control cows.  The cure rates show a numerical trend to improvement of cure rates following extended therapy duration. Quarter cure rates for IPI cows were 0, 64, 26, 83 and 94 percent for the control, 2X, 5X, 3X duration and 8X treatments, respectively (Table 4). The IPI cure rates for all four treatment groups were all significantly better than the non-treated control.  The IPI cure rates for the 8X and 3X duration treatment groups were significantly better than the 2X and 5X IPI cure rates.  A breakdown of treatment cure rate by post treatment sampling time is found in Table 5.  For the 2X treatment group, the largest drop in cure rate percentage occurred between the 7 and 14 day post-treatment samples.  For the 5X and 3X duration groups, this cure rate decrease occurred between the day 14 and 21 day post-treatment samples.  This cure rate decrease did not occur in the 8X treatment group.  Cured quarters from all groups had significant reductions in SCC (Table 6). 

Table 5.

Overall post-treatment quarter cure1 rate
Treatment Group
Qualified Quarters
Days Post-Treatment



Overall Quarters



7
14
21
28


Control
    7
0
0
0
0
0

2X
  26
(19)  73.1
(14)  53.8
(14)  53.8
(14)  53.8
(14)  53.8

5X
  26
(10)  38.5
  (9)  34.6
  (7)  26.9
  (7)  26.9
  (7)  26.9

3X-Duration
  23
(18)  78.3
(16)  69.6
(14)  60.9
(14)  60.9
(14)  60.9

8X
  24
(19)  79.2
(18)  75.0
(18)  75.0
(17)  70.8
(17)  70.8

Total
106
(66)  48.5
(57)  41.9
(53)  39.0
(52)  38.2
(52)  38.2

1  (N) = number of cured quarters.  Quarters culture positive for S. aureus at any post-treatment time are included as failures for each subsequent sample day irrespective of subsequent culture results.

Examination of the milk samples revealed that extension of treatment duration did not affect the milk decline profiles of pirlimycin between the treatment groups.  For extended therapy with pirlimycin, the milk discard time remains the same after the last treatment as for label use (Table 7).  The liver residue data is found in Table 8.  Examination of these data demonstrate that extension of therapy duration will lengthen the pre-slaughter withdrawal period when compared to the application of shortest duration therapy (one plastet per quarter twice at a 24 h interval).  P&U is generating further tissue residue decline data.  

Study Conclusion and summary

Extended therapy, both 3X duration and 8X, with pirlimycin significantly increases the efficacy and significantly decreases SCC following the treatment of cows with induced S. aureus mastitis.  This model study confirms field observations and results with 3X duration therapy.  Daily therapy (8X) provides better efficacy than the 3X duration, as the milk concentration of pirlimycin is more constant during the entire treatment period. Extended therapy does not alter the milk discard period after the last treatment but it will lengthen the pre-slaughter withdrawal period for pirlimycin.  For chronic infections, extended therapy with pirlimycin offers an alternative treatment regime that will significantly increase bacterial cure rates.

In the past, the goal for lactational therapy has centered on returning cows to normal milk as quickly as possible with a minimum of amount of discarded milk and not bacterial cure.  The complete bacterial cure has not been the goal.   The use of antibiotics for the treatment of  

Table 6.  

Geometric mean somatic cell counts (x1000; SCC) for quarter milk samples for untreated control cows and cows treated with Pirlimycin
Pirlimycin Treatment
Quarter Treatment Response

(No. of Quarters)
Pre-Infection Day 1-7 
Pre-Treatment1 

Study Days –14 to 0                          

Post-Treatment 

Study Days 1-28                                                     







14-8
7-1
7
14
21
28

Control
Cure (0)
-
-
-
-
-
-
-


Failure (7)
10
  954
1371
 1647
1399
1133
1410

2x
Cure (14)
  7
 392
  377
     24
    19
    40
    42


Failure (12)
  6
 301
  383
   190
   299
   279
   214

 5x
Cure (7)
 12
 849
1073
     41
     30
     43
       33


Failure (19)
  7
 691
  978
 1006
 1184
 1580
   1269

3X-Duration
Cure (14)
  5
  289
342
     29
    29
     28
       29


Failure (9)
  9
1314
1301
   765
   257
 1396
   1057

8x
Cure (17)
  7
 511
 379
     36
     43
     34
       55


Failure (7)
11
2201
1757
901
999
   611
1771

1The SCC value for pre-treatment day 14 is from the morning milking immediately before challenge inoculation with S. aureus and extends through to pre-treatment day 1 which is the morning milking immediately before the first treatment.

Table 7.       Milk Pirlimycin residue decline following extended therapy 











Milk Pirlimycin Concentration by Treatment

(g/ml (ppm)

Time Post Last Treatment
2X
5X
3x –Duration
8X
FOI 2X
Sterile 2X

12 h
6.61
7.74
5.84
6.30
8.45
10.4

24 h
0.42
0.99
0.45
0.65
0.88
0.82

36 h
0.20
0.29
0.22
0.26
0.23
0.21

48 h
0.10
0.12
0.10
0.12
0.11
0.11

60 h
0.08
0.09
0.08
0.09
0.07
0.07

72 h
0.06
0.07
0.07
0.07
0.05
0.05

84 h
0.05
0.07
0.05
0.07
0.03
0.03

96 h
0.04
0.05
0.04
0.04
0.02
0.02

Table 8.       Liver Pirlimycin residue decline data following extended therapy


Mean Liver Pirlimycin Residue Concentrations (( SD)

(g/kg, ppm(#)

Treatment
Day 2
Day 7
Day 8
Day 10
Day 14
Day 15
Day 16 
Day 21
Day 28
Day 29

2X
-
-
-
0.36 (1)
-
-
-
-
-
0.07( 0.09 (7) 

5X
-
-
1.00( 0.23

(4)
-
-
-
-
-
-
0.07( 0.02

(4)

3X-Duration
-
-
1.88 (1)
-
-
0.75 (1)



0.09( 0.05

(6)

8X
-
-
-
-
-
-
0.05 (1)


0.08(0.08 (7)

FOI 2X
-
0.49(0.15

(5)
-
-
0.07(0.03

(5)
-
-
0.04(0.01 

(5)

0.06(0.03

(8)

Sterile 2X
1.42(0.22

(4)
0.24(0.04

(4)


<0.025

(4)


<0.025

(4)

<0.025

(4)

clinical mastitis is one part of a mastitis treatment program. The veterinarian and the dairyman must define a successful outcome and assess each cow prior to therapy.  Creation of a treatment decision tree and the proper use of antibiotic therapy will increase the number of successful outcomes.  To improve efficacy, the veterinarian and dairyman must evaluate several areas prior to therapy.  These areas include: the patient, the mastitis pathogen, and potential approved treatments.  

The chances of successful therapy decrease with age and the number of clinical mastitis cases.  A first lactation heifer with her first case of mastitis has the greatest chance for success whereas the 5th lactation cow with chronic S. aureus has the least chance for success.  The veterinarian must utilize bacteriological culture and antibiotic sensitivity testing for the mastitis pathogens on each farm so only potentially effective antibiotics are utilized.  The veterinarian and the dairy producer should carefully assess treatment of older chronically infected cows as they serve as a source of new infections.  The best duration of therapy is difficult to determine in that each cow and each mastitis pathogen will provide a different opportunity.  The farm veterinarian is best qualified to make this determination and the availability of flexible dose/treatment duration labels with supporting milk and tissue residue decline information will make these treatment options viable.  
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