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Ekman, T., G. Astrom and H. Funke: Measures taken by veterinarians in Sweden in
cases of bovine mastitis. Acta vet. scand. 1994, 34, 329-335. — A questionnaire concern-
ing the diagnosis and treatment of bovine mastitis was sent to all 350 Swedish food an-
imal practitioners. 287 (82%) of the questionnaires were returned. One of the main
aims was to establish if Swedish food animal practitioners used a common therapeutic
regime that could be used as a control treatment in future clinical trials.

It was found that many factors of importance for the clinical diagnosis of mastitis such
as body temperature, duration of the symptoms etc. often were not considered. On the
other hand 60~70% of the practitioners regularly took milk samples to obtain a bacte-
riological diagnosis. Approximately 40% of the veterinarians cuitured the milk samp-
les in their home laboratory.

Basic measures like frequent emptying of the udder were recommended by only
40-50% of the veterinarians.

All responding field veterinarians used the systemic route for administering antibiotics
when treating cases of acute, clinical bovine mastitis. The drug of choice, initially, in
these cases was benzylpenicillinprocain, which was used by 65-75% of the veterinar-
ians. Twentyfive percent used a broadspectrum antibiotic, most commonly a combina-
tion of penicillin and streptomycin. A minority (5% ) directed their initial therapy to-
wards gramnegative bacteria.

About 30-40% supported the systemic therapy with intra-mammaries. Other drugs
such as NSAID, corticosteroids and oxytocin was used, on a regular basis, by only
about 10% of the practitioners.

clinical trial; questionnaire; treatment.

Introduction

Numerous clinical trials with the purpose to
establish optimal use of chemotherapeutics in
treatment of mastitis are found in the litera-
ture. Different chemotherapeutics, local and
systemic administrations, various dose levels
etc. have been evaluated (Breeuwsma et al.
1975, Dodd & Griffin 1975, Funke 1979,
Funke 1983, Bjorland et al. 1984, Holmgren et
al. 1985, Craven 1987, Francis 1989, Jarp et al.
1989, Dsterds et al. 1994). However, some of

these and other trials may be criticized for in-
ter alia faulty design, particularly inadequate
controls and small sample size.

Field practitioners do not only use chemo-
therapeutics in their efforts to treat bovine
mastitis. In their treatment regimens basic
measures like frequent milkings and general
care of the animal as well as basic therapy like
administration of anti-inflammatory drugs,
and, when necessary, rehydration may be in-
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cluded. In clinical trials this may of course af-
fect the results (Andersson et al. 1986).

To be able to carry out large clinical trials field
veterinarians are indispensable. Knowledge
about their diagnostic procedures and treatment
regimes is necessary if field trials are to be ade-
quately designed and the results correctly evalu-
ated. At least this is the case when a current stan-
dard therapy is to be used as a control.

The aim of the present study was to find out
how cases of mastitis are diagnosed and
treated by the Swedish field practitioners.

Method

All 350 Swedish food animal field practitioners
were sent questionnaires regarding treatment
of bovine mastitis. One half of the practitioners
were presented with 7 different case stories of
mastitis that they were asked how they would
treat, and the other 175 were asked specific
questions concerning diagnosis, treatment etc.
It was made sure that the questionnaires could
be returned anonymously to the authors.

The 7 different cases of mastitis were de-
scribed in some detail. Acute, clinical mastitis
was represented by 2 cases with relatively ac-
centuated clinical symptoms like hard and
swollen udder quarters, milk changes and
raised body temperature.

One case of peracute mastitis was included.
The cow was seriously affected and was de-
scribed as being paretic and dehydrated and
having increased pulse rate and temperature.
Exacerbative mastitis was represented by 3
cases having long histories of recurrent epi-
sodes of clinical symptoms from the udder
and milk. The cows were otherwise rather un-
affected. The economic values of the cows dif-
fered as they were of different ages and lacta-
tional stages. Prognostically they could also
be put in different groups.

One high producing cow at her second lacta-
tion with infections with Staph. aureus and a
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Table 1. Percent veterinarians stating what they
consider of special importance for the diagnosis and
for judging the prognosis in cases of clinical mastitis.

Factors %
Symptoms

General condition of the animal 52
Body temperature 31
Appetite 13
Firmness of the udder 31
Appearance of the milk 40
CMT score 13
pH of the milk 8
Nos. of udder quarters affected 3
Digestive disturbances 18
Paresis 9
Anamnesis

The development of the disease 15
The duration of the disease 15
Lactation stage 26
Earlier cell counts or CMT scores in the milk 31
Earlier infections in the udder 33
Earlier infections in the herd 21
Predisposing factors

Teat damages 18
The environment of the cow 5
Fodder and water 5
Economic factors

Age of the cow 24
Value of the cow 21
Production of the cow 17
Recruitment of the herd 7
Other factors

Owner’s competence 12
Smell of the milk 9

Streptococcus sp. in her right front and right
hind quarters, respectively, diagnosed 7
months back, and with bulk milk cell counts
varying between 175,000 and 300,000/ml since
then, was included. The cow represented a
case of subclinical mastitis which had to be at-
tended at drying off.

Of the questionnaires 287 (82% ) were recov-
ered. The proportion of recovery was about
equal in the 2 groups of practitioners.
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Table 2. Percent veterinarians applying basic measures and basic therapy to different cases of clinical mastitis.

Acute Peracute Exacerbative

mastitis mastitis mastitis
Basic measures:
Frequent milking 53 41 38
Massage with/without liniment 14 3 12
Drying off of a single udder quarter - 1 -
Basic therapy:
Oxytocin 10 6 2
Antiinflammatory drugs 7 71 3
B-vitamins 1 6 -
Glucose 1 - -
Calcium - 97 -
Liquids (p.o. ori.v.) - 36 -
Carbon, lactic acid etc. - 29 -

The results were preliminary evaluated and
discussed by Ekman et al. (1990, 1991), Funke
et al. (1990, 1991a,b,) and Astrom et al.
(1991).

Results and discussion

Clinical diagnosis

Factors of special importance for the diagno-
sis and for judging the prognosis in cases of
clinical mastitis as pointed out by the veteri-
narians are shown in Table 1.

A general impression from Table 1 is that fac-
tors of importance in cases of clinical mastitis
are commonly not considered by many veteri-
narians. There is a big gap between what is
taught in the subject at the veterinary college
and what is actually practised in the field. The
fact that e.g. clinical symptoms and duration
of infections and inflammations are of out-
most importance as marksettings for the prog-
nosis seems to be overlooked by many veteri-
narians. A more positive interpretation of the
results could be that many veterinarians omit
what they think are obvious acts when giving
their answers in a questionnaire.

Bacteriological diagnosis

It was found that the interest to include bacte-
riological examinations in the diagnostic rou-
tines in cases of mastitis has increased during
the last 20 years (Anon. 1975). In cases of
acute mastitis 60-70% of the veterinarians
regularly sampled for bacteriological diagno-
sis. About 40% of the veterinarians cultivated
the milk samples and diagnosed the infectious
agent in their home laboratories. In peracute
cases and in cases of exacerbative mastitis this
dropped to between 30 and 60% and at drying
off the incidence of culturing a case of subclin-
ical mastitis was 17%. Thus cases that are
thought to have a bad or guarded prognosis
seemed to discourage the veterinarians to
take samples for bacteriological diagnosis. A
firm belief that gram negative infections are
prevailing in cases of peracute mastitis and
gram positive infections in cases of exacerba-
tive mastitis and subclinical chronic mastitis
may have contributed to a lower interest to
sample these cases.

Treatment
Basic measures and basic therapy:
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The percentage of veterinarians practising
different basic measures and basic therapy in
cases of clinical mastitis in the cow is shown in
Table 2.

Although it is well accepted that reduction of
bacteria, toxins and inflammatory products in
the udder by massage and frequent milkings
constitutes the bases for successful treatment
of mastitis, it was practised to a low extent. A
common motive was that farmers do not have
the time to do the job. Furthermore, oxytocin
was relatively seldom used. This is prob-
ably partly due to the uncertainty as to the
effects of oxytocin on inflamed udder tis-
sues.

Antiinflammatory drugs were used mostly in
cases of peracute mastitis. Corticosteroids,
but also non steroidal anti-inflammatory
drugs, like flunixin meglumine were used. In
the case of the peracute mastitis with symp-
toms of paresis, toxinaemia and dehydration
calcium therapy was practised by almost
100% of the veterinarians but for instance the
need for rehydration seems to be overlooked
by many colleagues.

Drying off of chronically infected udder quar-
ters during early or mid lactation was very
rarely done most probably due to the lack of
an efficient and safe method.
Antimicrobial treatment. It has been es-
timated that in Sweden about 80% of infec-
tions isolated from cases of bovine mastitis
are sensitive to benzylpenicillin (Robertsson
et al. 1987). Benzylpenicillin preparations
were therefore chosen as first hand prepara-
tions by 65-75% of the practitioners before
the infections were properly diagnosed. Spi-
ramycin, broad spectrum chemotherapeutics
or combinations of chemotherapeutics were
preferred by a minority of veterinarians.
When gram negative infections were sus-
pected (ca. 15% of the clinical mastitis cases)
trimethoprim/sulfonamide preparations were
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used as first hand preparations by the major-
ity of veterinarians (70-80% ). Enrofloxacin
and combinations of chemotherapeutics i.e.
benzylpenicillin and dihydrostreptomycin
were also used. Those who had a laboratory in
their home or clinic changed the initial treat-
ment when necessary within 24h when the in-
fectious agent had been identified.

All (100%) of the Swedish food animal field
practitioners chose the systemic route for ad-
ministering antibiotics when treating cases of
acute, clinical bovine mastitis. Systemic treat-
ment only was practised by 60-70% of the vet-
erinarians. A combination of systemic and lo-
cal treatment was used by 30-40%. One
reason for the extensive use of systemic treat-
ment in Sweden is the well documented uni-
form distribution in the udder tissue of chem-
otherapeutics after systemic treatment and
the uneven distribution after local treatment
in cases of acute and chronic mastitis (Funke
1961, Rasmussen 1964, Owens & Nickerson
1990). A second reason is that systemic treat-
ment makes a combination of chemotherapy
and frequent milkings possible. A third rea-
son could be the risks of negative effects on
the immune system by high concentrations of
some chemotherapeutics when infused locally
in the udder (Nickerson et al. 1986, Craven
1987).

The dose of chemotherapeutics and duration
of treatment practised by veterinarians in a
case of acute clinical mastitis is shown in Fig.
1. It is seen that benzylpenicillinprocain alone
was most commonly used. In general the
doses tended to exceed the recommended
doses by 25 % or more when pure benzylpen-
icillin preparations were used. It was also
common to underdose benzylpenicillin-pro-
cain-dihydrostreptomycin preparation. From
other cases it was found that underdosing of
spiramycin, tetracyclin and trimethoprim/sul-
fonamide was more a rule than an exception.
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Figure 1. Dose and duration of treatment of a case of acute clinical mastitis. Numbers on the y- axes indicates
% of the recommended dose. Each symbol represents one veterinarians treatment of the case. Only those an-
swers that state both the dose of a specific drug and the duration of treatment are included. (N=78)

Recommended dose/day

Benzylpenicillinprocain (BPP) 20 mg/kg
Benzylpenicillinpotassium (BPK) 9.5 mg/kgx?2
Dihydrostreptomycin (DHS) 25 mg/kgx?2
Enrofloxacin (ENRO) 2.5 mg/kg
Spiramycin (SPIR) 8 mg/kg
Tetracyclin (TETRA) 10 mg/kg
Trimetoprim/sulfonamide (TRIM/SULFA) 20 mgkgx2
Benzylpenicillin ester (BPE) 20 mgkg
Symbols:

+ = BPP

¥+ = BPP + BPK (all BPK treatments were done in combination with BPP)

*

s
®
A =
o]

BFPP + BPE
SPIR + SULFA
BPP + DHS
TRIM/SULFA
DHS
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Treatment periods of 3 to 5 days were prac-
tised by a vast majority of veterinarians in
cases of gram positive infections. In cases of
gram negative infections treatments were usu-
ally carried out for 2 to 3 days.

At drying off longacting preparations for local
administration was used by 60% of the veteri-
narians. Benzylpenicillin in combination with
streptomycin or framycetin seemed to be the
drugs of choice. Fourty percent of the veteri-
narians combined systemic and local therapy
at drying off. Systemic therapy was then used
for up to 6 days mostly in combination with
the long acting preparations mentioned.
From this study it is obvious that, in the plan-
ning and carrying through of treatment trials
in the field, special emphasies must be placed
on the recordings of anamnestic data, clinical
symptoms etc. so that e.g. inclusion and exclu-
sion criteria of animals to the trial may be fol-
lowed correctly. The fact that veterinarians
differ in how and when they apply basic meas-
ures and basic therapy must also be consid-
ered.
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Sammanfattning
Atgiirder vidtagna av veterinirer i Sverige vid mastit
hos mjolkkor.

En enkit rorande diagnos och behandling av bovin
mastit sindes ut till alla Sveriges 350 distriktsveteri-
ndrer. 287 (82%) enkiter returnerades. Ett av
huvudsyftena med enkéten var att identifiera en te-
rapiregim som skulle kunna anvindas som kontroll-
behandling vid framtida kliniska férsok. Enkéten vi-
sade att manga faktorer som har betydelse vid dia-
gnostik av bovin mastit, sdsom kroppstemperatur,
symtomens duration etc ofta inte undersoktes. A an-
dra sidan framgick att 60-70% av faltpraktikerna re-
gelbundet tog mjolkprov for att erhdlla en bakte-
riologisk diagnos. Ungefdr 40% av veterindrerna
odlade ut mjolkproverna i sitt hemlaboratorium.
Basétgérder, som till exempel tita urmj6lkningar, re-
kommenderades bara av 40-50% av veterindrerna.
Alla svenska féltpraktiker administrerade antibio-
tika allmint nir de behandlade fall av akut, klinisk
mastit. Bensylpenicillinprokain valdes initialt av 65-
75% av veterindrerna vid behandling av sddana fall.
Tjugofem procent valde bredspektrum-antibiotika,
vanligen en kombination av bensylpenicillin och
streptomycin. En minoritet (5% ) riktade sin terapi
mot gramnegativa bakterier. Ungefér 30-40% un-
derstodde allmdnbehandlingen med intrammér be-
handling. Andra mediciner som NSAID, kortikoste-
roider och oxytocin anvéndes regelbundet endast av
cirka 10% av distriktsveterindrerna.
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