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A Survey of Mastitis Detection 
Practices and Treatments on Dairy 
Farms in Bavaria,  
Southern Germany 

Abstract
The objective of this study was to quantify the approaches of Bavari-
an dairy farmers towards mastitis diagnostics and implemented treat-
ment options. Between fall 2017 and spring 2018, a stratified random 
sample of Bavarian dairy farmers (shipping >200kg milk) was contacted 
to participate in this anonymous survey. In the end 156 dairy farmers 
participated. Mastitis severity scores (1-3) were used on 74 % of farms. 
However, regular laboratory mastitis diagnostics were done on only 44 
% of farms. Therapeutic approaches depended on the severity of the 
mastitis cases. Farmers reported to treat mild cases with non-antibiotic 
treatments, e.g. homeopathy, themselves, they would call the veteri-
narian for more severe cases. Farmers reported that mild cases were 
treated with non-antibiotic treatments, e.g. homeopathy, or intrama-
mmary antibiotics. They were more likely to call the veterinarian for 
more severe cases. Few farmers reported to have regular discussions 
with their herd veterinarian about the reduction of antibiotic usage on 
their farms. In conclusion, the herd veterinarians should use their role 
as primary advisor to farmers to push for more diagnostics to enable 
more specific prevention and treatment strategies on Bavarian dairy 
farms.
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Introduction 
Mastitis is one of the most common diseases on dairy farms. The major-
ity of mastitis cases are due to infections with bacteria [1]. In Germany, 
approximately half of all antimicrobial doses used in dairy cows were 
attributed to intramammary treatments [2]. In particular antibiotic 
blanket dry cow therapy had been promoted as integral part of udder 
health programs for dairy farms over past decades [3]. Accordingly, 
most producers and veterinarians adopted the use of a blanket dry cow 
therapy [4, 5]. However, with improved udder health, easier access to 
udder health data, fewer contagious mastitis (e.g., with Streptococcus 
agalactiae) and proportionally more environmental mastitis infec-
tions [6], the need for a blanket dry cow treatment has been greatly 
diminished. Furthermore, in an attempt to further prevent the spread 
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of antimicrobial resistances, the public pressure has increased to mini-
mize the use of antibiotic therapies in human and veterinary medicine. 
As a result, the focus has shifted towards a more prudent drug use. 
For instance, mild mastitis cases with “no-growth” or gram-negative 
pathogens rarely benefit from (intramammary) antibiotic therapies. 
Withholding antibiotic treatment in these cases would reduce antibi-
otic usage by approximately a third - without negatively impacting cure 
rates, i.e. animal health [7, 8]. Therefore, the selection of antimicrobial 
therapies should be based on diagnostic test results [9]. In addition 
to treatment decisions on individual cases, control measures against 
mastitis need to focus on the daily implementation of preventive man-
agement practices on the farm [10]. Herd veterinarians should monitor 
the prevalence of mastitis pathogens and ideally use this information 
to support their dairy clients by creating both preventive (e.g. optimiza-
tion of the milking routine) [6] as well as evidence-based diagnostic and 
treatment protocols for sick animals [10]. In order to achieve this, the 
consulting veterinarians need to know the mastitis pathogens of a farm 
but they also have to be mindful of the knowledge, needs, and moti-
vations of the dairy farmer clients regarding management changes [11, 
12, 13]. If the consulting practitioner does not target the level of knowl-
edge or motivation of the farmer – either aiming too low or too high – a 
chance for a productive working relationship and the implementation 
of suggested best practices by the farmer may be jeopardized [14, 15]. 
At this point little is known about the approaches of Bavarian farmers 
towards mastitis diagnostics, selection of treatment options, dry cow 
therapy or treatment worthiness of cows. Therefore, the objective of 
this study was to quantify Bavarian dairy farmers’ approaches towards 
mastitis diagnostics and implemented treatment options.

Materials and Methods
In the fall of 2017, a list of all dairy farms in the German Federal State 
of Bavaria (n=28,884) was used to generate a stratified random sample 
based on the amount of milk shipped to the creamery per day. The 
available list only included the amount of milk shipped but not the 
number of milking cows per farm. Farms with less than 200kg milk/
day were excluded (n=4,873) from the study population as they were 
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assumed to have less than 10 lactating cows. The list of remaining 
herds (n=24,011) were split into quartiles based on the amount of 
shipped milk. A random list of 200 farms per quartile was generated. 
The aim was to recruit herds across Bavaria with 40 herds per stratum 
(n=160). The lists were split based on address to distribute the work 
evenly across all Bavarian regions or 10 branches of the Bavarian An-
imal Health Services (TGD), respectively. The farmers were invited to 
participate in this study by telephone. The technicians called along the 
list (starting at the 1st name of the list) until enough participants were 
recruited for the study in their area.  Besides this anonymous survey, 
the overall study gathered more data on udder health and milk quality 
on Bavarian farms. Briefly, participating farms were visited once by 1-2 
TGD technicians (n=20) to collect further data on udder health and 
management practices. 
The here presented survey (Supplement) had a total of 23 questions 
(open, closed, multiple answers possible), incl. sub-questions, that 
were asking about the herd’s demographics (n=7), diagnostic approach 
(n=4), clinical assessment and treatment (n=10) as well as general 
topics (n=2). Some of the questions were based on another survey 
that had asked German veterinarians about their diagnostic and treat-
ment approaches as well as their perception of farmers’ knowledge of 
mastitis in 2017 [16]. The survey was pretested with 6 TGD employees 
(3 technicians and 3 bovine veterinarians) and on occasion slightly 
rephrased to improve clarity of questions. The collected data was ana-
lyzed with SAS 9.4 (SAS Institute, Cary, NY, USA). Descriptive summary 
statistics and two-way comparisons were used (i.e, PROC FREQ, PROC 
NPAR1WAY WILCOXON, PROC MEANS) to describe the answers per 
group. Missing answers were ignored in the analysis. Alpha was set at 
0.5.

Results and Discussion 
Demographics: Between October 2017 and April 2018, 156 herds were 
recruited to participate in this survey. Due to seasonal work on farms 
and changes in weather (i.e., summer), the recruitment ended by the 
end of April as all strata had about the same number of herds at that 
point.  The overall response rate was 46 %. However, smaller herds 
were less likely to participate than larger herds (group 1: 35 %, group 
2: 41 %, group 3: 49 %, group 4: 57 %). The average herd size was 48 
± 33 cows. This is slightly higher than the average Bavarian dairy and 
most likely due to the exclusion of small herds with less than 10 cows. 
However, due to the randomness of the enrollment list, the results 
should be representative of Bavarian herds with more than 10 cows. 
Most commonly herds housed their cattle purely in freestalls (43 %) 
or tiestalls (31 %) or gave them access to pasture (11 % freestall, 11 % 
tiestall). Accordingly, milking parlors (47 %) were the primary milking 
systems used in Bavaria, followed by pipeline (40 %) and automated 
milking systems (10 % AMS). 
About two-thirds of herds (74 %) had exclusively Fleckvieh cattle, which 
is in agreement with other reports of the region [17]. The average bulk 
tank somatic cell counts were 157,013 ± 73,483 cells/ml. Bulk tank 
bacteria counts averaged at 19,948 ± 19,915 CFU/ml. However, it was 
impossible to calculate an average 305-d milk production/cow with the 
provided data, because the question was unclear and farmers reported 
different measures of ”average milk production”: shipped milk or daily, 
lactational or annual milk yield per cow. Almost half of the participating 
farmers (46 %) were older than 50 years, while 12 % were between 
20-30 years, 15 % between 31-40 years, and 27 % between 41-50 years 
of age.
Udder Health Diagnostics: Most herds participated in the monthly 

milk recording system (89 %). Less than half of the respondents (44 %) 
submitted quarter milk samples for microbiological diagnostics on a 
regular basis (i.e., ≥ once/year). This is in accordance with a study by 
[18] that found that 53 % of farmers would not take quarter milk sam-
ples of mastitis cows for further diagnostics. If study respondents took 
milk samples, they mostly took them from acute mastitis cases (87 % 
of respondents), high somatic cell count cows (57 %) or prior to dry off 
(39 %). Whole herd testing (6 %), testing of fresh (6 %) or purchased 
cows (2 %) were rarely done. Collected samples were either shipped 
to a specialized milk quality laboratory (45 %) or the laboratory of the 
herd veterinarian (42 %). Very few herds used both diagnostic options 
(13 %) and even fewer herds used any on-farm diagnostic for the detec-
tion of mastitis pathogens (9 %). A survey with veterinarians [16] also 
found that only a few German veterinarians (15 %) used any on-farm 
diagnostics for mastitis pathogens. On-farm-culture has been strongly 
promoted in other countries (e.g., United States) [19]. However, its 
implementation is difficult for German dairy farms. Firstly, the Ger-
man infectious disease law [20] limits who can legally grow potential 
zoonotic pathogens. Secondly, the small number of samples per farm 
and year would hamper most farmers from building sufficiently reliable 
diagnostic skills and make this investment therefore cost-prohibitive. 
Unfortunately, we cannot further elaborate on how the on-farm patho-
gen diagnostics were actually done on the farms of this study, as we did 
not further inquire about the specifics of tests used.
Three quarters (74 %) of study participants used the provided severity 
score of clinical mastitis. If they classified the severity, they most com-
monly used grade 1 (visually abnormal milk), grade 2 (abnormal milk 
& quarter), and grade 3 (abnormal milk & quarter with an overall sick 
cow, e.g., fever) [7, 21]. Two farmers stated that they used this severity 
score but just named it differently. Overall, this is a slightly higher pro-
portion than veterinarians anticipated, because 69 % of veterinarians 
estimated that at least 50 % of their farmers would know this common 
mastitis scoring system [16]. Two additional farmers had a deviating 
scoring system, but only one farmer elaborated on his system. He 
used two categories: a) chronical and subclinical mastitis (cows with 
an SCC of ≥250,000 cells/ml with or without visually abnormal milk) 
and b) acute mastitis (abnormal milk and inflammation at quarter with 
or without a sick animal). The diversity in answers shows that veteri-
narians need to clearly communicate with their clients about disease 
definitions to allow a productive conversation about mastitis. 
Mastitis Treatments: Based on the presentation of each mastitis case, 
the producers would decide whether to call a veterinarian or not. Pro-
ducers were more likely to call a veterinarian at once for cows with 
mastitis grade 3 (80 %, n=121) and grade 2 (68 %, n=103) than just 
abnormal milk of grade 1 (30 %, n=20). Some respondents (13 %, n=14) 
waited for a few days (2.2 ± 1.3 days), if a cow showed abnormal milk, 
until they would call their herd veterinarian. Herd veterinarians were 
rarely asked (9 %) to assess or treat mastitic cows during routine herd 
visits. 
Regardless of herd size (P>0.50), most farmers had neither a formal 
treatment protocol (59 %, n=89) nor knowledge of the names of the 
medication used for the treatment of mastitis (>59 %). Still the dairy 
producers principally knew how mastitis was treated and reported 
different treatments depended on the severity of the mastitis case. 
Mild cases were predominately treated with homeopathy (38 %), 
topical udder liniments by the farmers themselves (n=17) or antibiotic 
intramammary tubes (39 %) (Table 1).  While the scope of the survey 
did not allow to identify which mastitis cases the farmers selected for 
antibiotic or homeopathic treatment, the findings are similar to results 
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of [18] who also found that farmers commonly used homeopathy – 
probably with or without the legally necessary veterinary prescription 
[18]. While some environmental infections have a high spontaneous 
cure rate [22], some cases of mild clinical mastitis would likely have 
benefited from an intramammary antibiotic therapy. The efficacy 
of homeopathy against mastitis unfortunately does not go beyond a 
placebo effect [18].  
In contrast, severe cases were more likely treated with intramammary 
(71 %) and/or systemic antibiotics (48 %) or anti-inflammatory drugs 
(61 %, Table 1). Homeopathy was used by 8 % of farmers for grade 3 
mastitis cases. The benefit of the anti-inflammatory drugs for support-
ive treatment of severe cases of mastitis is well established [23]. How-
ever, the efficacy of systemic antibiotics against mastitis cases depends 
on the pharmacodynamics of the antibiotics and the pathogen   and 
may not be suitable for all pathogens [24]. As the more severe cases 
were predominately treated by the veterinarians, farmers were less 
sure which medication (i.e., “do not know”) were used or why these 
were selected.

respondents also included other diseases of the cow in their deci-
sion about the antibiotic treatment-worthiness of a cow with clinical 
mastitis. Infertility (76 %) and lameness (41 %) were most commonly 
considered in such cases. This is not surprising as cows with infertility, 
lameness or repeated cases of mastitis are economically costly due 
to higher treatment costs, including labor, and lower production [25, 
26]. Therefore, those cows are subsequently more likely to be culled 
than healthy herd mates [25, 26] and farmers are probably less likely 
inclined to treat them for additional diseases. 
It is further noteworthy, that farmers were not quite sure about the 
selection criteria of anti-inflammatory drugs as they also stated that 
the activity spectrum should preferably be broad (44 %) or narrow 
(11 %) for anti-inflammatory drugs (44 % unspecified). The superficial 
knowledge of farmers of selection criteria for different medications as 
well as the farmer’s preference to use alternatives to antimicrobials 
(particularly for light cases of mastitis, esp. grade 1) could provide 
veterinarians with the opportunity to discuss best treatment options 
with their farmers and to enhance prudent antibiotic usage on farms. 
However, the best selection of antibiotic therapy can only be done by 
knowing the infection status in each case of mastitis [27]. This includes 
the early identification of mastitis pathogens in mild mastitis cases 
(grade 1 & 2) as they might be no medical emergency but could still 
require antibiotic therapies to increase the likelihood of a bacteriolog-
ical cure [28]. 

Table 1: Used treatment options mentioned by farmers for diffe-
rent severities of mastitis. Multiple answers possible

Medication

Severity Score of Mastitis 

1 
(%, n=141)

2 
(%, n=149)

3 
(%, n=147)

Antiphlogistics 8 26 61

Intramammary antibiotics 39 72 71

Homeopathy 38 16 8

Systemic antibiotics 1 10 48

Other 9 7 3

Do not know 9 13 17

Product name unknown 66 61 59

Dairy producers reported that they thought veterinarians selected 
mastitis treatments based on activity spectrum at antibiotic, withhold 
times and treatment interval (Table 2). The cost of the medication 
was rarely a selection criterion for farmers and/or veterinarians 
(n=9). Interestingly, farmers thought that their veterinarians preferred 
broad spectrum antibiotics for the treatment of mastitis, which is in 
agreement with statements by veterinarians [16]. This may be due to 
the fact that not all cows with mastitis were diagnostically assessed. 
Therefore, veterinarians simply chose a broad-spectrum antibiotic to 
cover gram-positive and gram-negative bacteria – even though most 
mastitis cases in Southern Germany are caused by gram-positive 
pathogens with in vitro sensitivity to Penicillin [6] and gram-negative 
mastitis does not benefit from antibiotic therapy [8]. However, not all 
cows were considered treatment worthy and farmers would refrain 
from treating mastitis cases with antibiotics. Most commonly farmers 
considered cows treatment unworthy, if cows had “relapses” in clinical 
mastitis cases after treatment (70 % of respondents), if cows had not 
clinically responded to therapy in the first place (60 % of respondents), 
if cows had frequently clinical mastitis (56 % of respondents), and 
in cows chronic high somatic cell counts (52 % of respondents), or a 
combination of these reasons. This assessment of farmers is validated 
by observations that cows with previous clinical mastitis had a lower 
likelihood of bacteriological cure after antibiotic treatment at a second 
case of clinical mastitis in the same lactation [8]. In addition, 52 % of 

Table 2: Selection criteria for medication of mastitis by veterina-
rians – according to farmers. Multiple answers possible

Intramammary 
Antibiotics
(%,n=147)

Antiphlogistica 
 

(%, n=143)

Systemic 
Antibiotics
(%, n=144)

Withdrawal time 26 17 12

Activity spectrum 68 43 47

Activity duration 6 6 3

Price 6 0 0

Do not know 27 63 63

Frequency of 
application 24 - -

Dry Cow Treatments: Fourteen herds (9 %) never used antibiotic dry 
cow therapy. Across all study herds, dry cow therapy was used, on 
average (median), for 50 % (Interquartile range: 20-100 %) of the lac-
tating cows. While overall antibiotic dry cow therapy usage was lower 
than other reports from Germany [5, 29], the proportion of herds not 
using any antibiotic dry cow therapy was comparable to the 9.7 % of 
[5]. The majority of farmers (n=115, 81 %) responded about the dry 
cow antibiotic treatments used on their farms. The most commonly 
mentioned antibiotics were a combination of Framycetinsulfat, 
Benethamin-Penicillin and Penethamathydroiodid (Benestermycin, 
Boehringer-Ingelheim; 38 % respondents with dry cow treatments), 
Cloxacillin-Benzathin (Orbenin Extra, Zoetis; 24 %) or a Cefquinome 
(Virbactan, Virbac; 10 %). Farmers, who named Benestermycin, Orbe-
nin Extra or a Cefquinome as their primary dry cow therapy, treated, on 
average, 71 ± 30 %, 62 ± 37 %, or 54 ± 36 % of their cows at dry off, re-
spectively. However, it is unclear how many cows were actually treated 
with the respective dry cow therapy on each farm and how cows were 
selected to receive dry cow treatments – as some farms (n=13) named 
more than one dry cow product. Some farms (n=10) cited as prima-
ry cow therapy a 4th generation Cephalosporin (Cefquinome). Six of 
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these farms did not mention any other antibiotic for dry cows and two 
farmers even reported to use it as blanket dry cow therapy. One of the 
latter two farmers had repeated talks with their herd veterinarian to re-
duce antibiotic usage while the other farmer stated to have never had 
a discussion with their veterinarian about decreasing the antibiotic us-
age on their farm. Overall, less than half of the respondents (41 %) had 
regular talks with their herd veterinarian about opportunities to reduce 
antibiotic usage and 19 % could not recall to have ever had that discus-
sion with their herd veterinarian. Only 5 % of dairy producers thought 
that their herd veterinarian frequently talked about the reduction of 
antibiotic usage with them. This is in stark contrast to the responses of 
a different survey with veterinarians, where 67 % of veterinarians stat-
ed that they would talk about antibiotic reduction at least on a regular 
basis (59 %) or very frequently (8 %) [16]. One might speculate that the 
herd veterinarians were not aware of this miscommunication. Similar 
to other parts of the world [30], the herd veterinarian was the primary 
source for information about animal health for almost all respondents 
(98 %). The influence of the herd veterinarian on initial uptake of 
selective dry cow therapy must therefore not be underestimated. For 
instance, another recent Bavarian study showed [31] that the farmer 
needed the herd veterinarian’s support to start implementing selective 
dry cow therapy on their farm - including how to do the sampling and 
application of internal teat sealants. If the herd veterinarian was not 
supportive, this hampered the long-term success of the participation 
in the selective dry cow therapy program. However, antibiotic usage is 
not solely dependent on the veterinarian. A farmer may be risk averse 
and therefore may prefer to stay with the current system of blanket dry 
cow therapy [32]. Then the veterinarian has to be concerned about los-
ing a client and potential income [32], if they push too hard for a lower 
antibiotic usage. Furthermore, as farmers are increasingly interested in 
alternative treatment options, the veterinarians might want to provide 
more information about alternatives to antibiotic therapies. However, 
due to the lack of evidence-based options [33] veterinarians may be 
hesitant to use or recommend alternative therapies. 

Conclusions
In summary, dairy farmers were aware of different severity scores of 
mastitis and report to assess the antibiotic treatment worthiness of 
mastitis cases. Even though they only have a basic understanding of 
selected medication, the lack of in-depth knowledge about medication 
provides veterinarians with the opportunity to reduce the antibiotic 
usage for the treatment of mastitis on their clients’ farms. However, 
veterinarians also need to stress the importance of microbiological 
diagnostics so that antibiotics can be selected appropriately and their 
prudent usage further promoted. 
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https://openjournals.hs-hannover.de/milkscience/article/view/130 

References
1. Radostits OM, Gay CC, Hinchcliff HW, Constable PD. Veterinary 

Medicine. 10th ed. Edinbourgh, Scotland: Saunders Elsevier; 
2007, p. 673 ff.

2. Merle R, Hajek P, Käsbohrer A, Hegger-Gravenhorst C, Mollen-
hauera Y, Robanus M, Ungemach FR, Kreienbrock L. Monitoring 
of antibiotic consumption in livestock: A German feasibility study. 
Prev Vet Med 2006; 104: 34– 43. https://doi.org/10.1016/j.pre-
vetmed.2011.10.013

3. NMC. Dry cow therapy [Internet]: National Mastitis Council; 
2006 Available from:  https://www.nmconline.org/wp-content/
uploads/2016/09/Dry-Cow-Therapy.pdf (cited 2020 Jul 23)

4. USDA-NAHMS. Dairy 2014 Milk Quality, Milking Procedures, and 
Mastitis on U.S. dairies 2014. Available from: https://www.aphis.
usda.gov/animal_health/nahms/dairy/downloads/dairy14/
Dairy14_dr_Mastitis.pdf (cited 2020 Jul 23)

5. Bertulat S, Fischer-Tenhagen C, Heuwieser W. A survey of dry-
ing-off practices on commercial dairy farms in northern Germany 
and a comparison to science-based recommendations. Vet Rec 
Open 2015; 2:e000068. Available from: https://doi.org/10.1136/
vetreco-2014-000068 

6. Sorge US. Streptococcus uberis – eine wachsende Heraus-
forderung. Klauentierpraxis 2020; 28:13-18.

7. Pinzón-Sánchez C, Ruegg PL. Risk factors associated with short-
term post-treatment outcomes of clinical mastitis J Dairy Sci 2011; 
94: 3397-3410. https://doi.org/10.3168/jds.2010-3925

8. Fuenzalida MJ, Ruegg PL. Negatively controlled, randomized 
clinical trial to evaluate intramammary treatment of nonsevere, 
gram-negative clinical mastitis. J Dairy Sci 2019; 102: 5438–5457. 
https://doi.org/10.3168/jds.2018-16156

9. BTK. Leitlinien für den sorgfältigen Umgang mit antibakteriell 
wirksamen Tierarzneimitteln – mit Erläuterungen [Internet]. 
Beilage zum Deutschen Tierärzteblatt 3/2015 (cited 2020 Jul 23) 
Available from: https://www.bundestieraerztekammer.de/tier-
aerzte/leitlinien/ 

10. Brand A, Noordhuizen JPTM, Schukken YH. 2001. Herd Health and 
Production Management in Dairy Cows. 3rd ed. Wageningen, The 
Netherlands: Wagening Pers; 2007, p. 351ff.

11. Roche SM, Kelton DF, Meehan M, on Massow M, Jones-Britton 
A. Exploring dairy producer and veterinarian perceptions of bar-
riers and motivators to adopting on-farm management practices 
for Johne’s disease control in Ontario, Canada. J Dairy Sci 2019; 
102:4476-4488. https://doi.org/10.3168/jds.2018-15944

12. Jansen J, Renes RJ, Lam TJGM. Evaluation of two communication 
strategies to improve udder health management. J Dairy Sci 2010; 
93: 604-612. https://doi.org/10.3168/jds.2009-2531

13. Jansen J, Steuten CDM, Renes RJ, Aarts N, Lam TJGM. Debunking 
the myth of the hard-to-reach farmer: Effective communication 
on udder health. J Dairy Sci 2010; 93: 1296-1306. https://doi.
org/10.3168/jds.2009-2794

14. Matusitz J, Spear J. Effective doctor-patient communication: An 
updated examination. Soc Work in Pub Health 2014; 29: 252-266. 
https://doi.org/10.1080/19371918.2013.776416

15. Thompson CL, Pledger LM. Doctor-patient communication: Is 
patient knowledge of medical terminology improving? Health 
Communication 1993; 5:89-97. https://doi.org/10.1207/
s15327027hc0502_2

16. Resch M, Gelfert C. Status Mastitis – Erhebungen zur aktuell 
praktizierten Mastitistherapie in Deutschland. Wissenschaftliche 



Milk production

28 Milk Science International (73) 2020 P. 24-28
ISSN 2567-9538 

Tagung der Arbeitsgruppe Sachverständigenausschuss „Subklin-
ische Mastitis“. Berlin, 22.-23. March 2018

17. LKV. Milchleistungsprüfung in Bayern 2018 [Internet] (2019; cited 
2020 Jul 23). Available from:  http://www.lkv.bayern.de/lkv/medi-
en/Jahresberichte/mlp_jahresbericht2018.pdf

18. Keller D, Blanco-Penedo I, De Joybert M, Sundrum A. How tar-
get-oriented is the use of homeopathy in dairy farming? - A survey 
in France, Germany and Spain. Acta Vet Scand 2019; 61:30-42. 
https://doi.org/10.1186/s13028-019-0463-3

19. Lago A, Godden SM, Bey R, Ruegg PL, Leslie K. The selective treat-
ment of clinical mastitis based on on-farm culture results: I. Effects 
on antibiotic use, milk withholding time, and short-term clinical 
and bacteriological outcomes. J Dairy Sci 2011; 94:4441–4456. 
https://doi.org/10.3168/jds.2010-4046

20. BMJV. 2020. Gesetz zur Verhütung und Bekämpfung von In-
fektionskrankheiten beim Menschen (Infektionsschutzgesetz 
- IfSG) [Internet] 2020 (cited 2020 Jul 23) Available from: http://
www.gesetze-im-internet.de/ifsg/BJNR104510000.html#BJNR-
104510000BJNG000900310

21. Wenz JR, Barrington GM, Garry FB, Dinsmore RP, Callan RJ. Use of 
systemic disease signs to assess disease severity in dairy cows with 
acute coliform mastitis. J Am Vet Med Assoc 2001; 218:567–572. 
https://doi.org/10.2460/javma.2001.218.567

22. Wilson DJ, Gonzalez RN, Case KL, Garrison LL, Gröhn YT. Com-
parison of seven antibiotic treatments with no treatment for 
bacteriological efficacy against bovine mastitis pathogens. J Dairy 
Sci 1999; 82:1664-1670. https://doi.org/10.3168/jds.S0022-
0302(99)75395-6

23. Breen J. The importance of non-steroidal anti-inflammatory drugs 
(NSAIDS) in mastitis therapeutics. Livestock 2017; 22:182-185. 
https://doi.org/10.12968/live.2017.22.4.182

24. Pyörälä S. Treatment of clinical mastitis: local and/or systemic? 
Short or long? Proc. World Buiatrics Congress 2006, Nice, France. 
(cited 2020 Jul 23) Available from: https://pdfs.semanticscholar.
org/57f4/134fa8a7f923122704bdc6462f0541b3ec03.pdf

25. DeVries A, Marcondes MI. Review: Overview of factors affecting 
productive lifespan of dairy cows. Animal 2020; 14:S1:155-164. 
https://doi:10.1017/S1751731119003264

26. Sorge US, Kelton DF, Lissemore KD, Sears W, Fetrow J. Evaluation 
of the Dairy Comp 305 module “Cow Value” in two Ontario dairy 
herds. J Dairy Sci 2007; 90:5784-5797. https://doi.org/10.3168/
jds.2006-0813

27. Kayitsinga J, Schewe RL, Contreras GA, Erskine RJ. Antimicrobial 
treatment of clinical mastitis in the eastern United States: The 
influence of dairy farmers’ mastitis management and treat-
ment behavior and attitudes. J Dairy Sci 2017; 100:1388–1407. 
https://doi.org/10.3168/jds.2016-11708

28. Zadoks R. Sources and epidemiology of streptococcus uberis, with 
special emphasis on mastitis in dairy cattle. CAB Reviews 2007; 2, 
No. 030. https://doi:10.1079/PAVSNNR20072030

29. Wallmann J. 2014. BVL: Erfahrungen und Schlussfolgerungen aus 
der Antibiotikaabgabeerfassung in der Veterinärmedizin. [Inter-
net](2014 Dec 4; cited 2020 Jul 23) Available from: https://www.
lgl.bayern.de/aus_fort_weiterbildung/veranstaltungen/kongres-
se_veranstaltungen/doc/2014_lare_symp_wallmann.pdf 

30. USDA-NAHMS. Dairy 2014Health and Management Practices on 
U.S. Dairy Operations, 2014 [Internet] (cited 2020 Jul 23) Available 
from: https://www.aphis.usda.gov/animal_health/nahms/dairy/
downloads/dairy14/Dairy14_dr_PartIII.pdf 

31. Schmon K. Untersuchungen zur Implementierung eines kontrol-
lierten Verfahrens zum Selektiven Trockenstellen in bayerischen 
Milchviehbetrieben. Dissertation 2019; Ludwig-Maximilians-Uni-
versität, Munich, Germany. Available from: https://edoc.ub.uni-
muenchen.de/23986/1/Schmon_Katharina_S.pdf

32. Higgins HM, Golding SE, Mouncey J, Nanjinai I, Cook AJC. Under-
standing veterinarians’ prescribing decisions on antibiotic dry 
cow therapy. J Dairy Sci 2017; 100:1–8. https://doi.org/10.3168/
jds.2016-11923

33. Sorge US, Yamashita S, Pieper L. Bovine Veterinarians’ perspective 
on organic livestock production in the USA. Vet Rec 2019; 184: 
384. http://dx.doi.org/10.1136/vr.104799

Copyright © 2020 Milk Science International. This is an 
open-access article distributed under the terms of the Creative 
Commons Attribution License (CC BY) 4.0. The use, distribution 
or reproduction in other forums is permitted, provided the 
original author(s) and the copyright owner(s) are credited and 
that the original publication in this journal is cited, in accor-
dance with accepted academic practice. No use, distribution 
or reproduction is permitted which does not comply with these 
terms.


