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Total Quality Management (TQM) is a relative new 
term on dairy farms to describe the process of work and 
how it is accomplished. It implies that every task has 
an expected level of quality that all personnel on the 
farm have agreed upon and accepted. Instead of the 
owner/manager determining goals, objectives and strat
egies while others are responsible for work assigned, 
TQM is designed to bring about cooperation of all per
sonnel in determining goals and the work necessary to 
assure quality is included into the process1

• All work 
has structure that can be broken down into systems with 
specific tasks to be accomplished by personnel on the 
farm. The first step is to establish herd goals and to be 
sure everyone (owner(s), manager(s), worker(s)) agree 
on these goals and are committed to the work necessary 
to achieve them. When everyone has agreed to the goals 
it is equally important that all are involved in the deci
sion of objectives and strategies necessary to implement 
the task to get the job accomplished and meet the "qual
ity principles". 2 

How work is done and who is responsible is cru
cial for good results. The TQM concept organizes work 
into systems, processes and tasks so that everyone 
knows what must be done and who is responsible. A 
dairy operation can be broken down into a number of 
systems: heifer raising, reproduction, milking cow and 
nutrition, etc. These may be broken down differently 
for each farm and to different levels depending on farm's 
goals, problems and operations. 

This paper addresses the problem, therefore, the 
system: Clinical Mastitis Management. Like other sys
tems, you must first identify personnel involvement, the 
process and the task which must include the documen
tation and feedback (Figure 4). 

The Dairy Quality Assurance Program has been 
organized so that it fits easily into TQM in that the goals, 
farm plans and records employed in the 10-CCP pro-
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gram meets many of the TQM requirements. TQM takes 
the next step by including veterinarians as the Quality 
Consultant to work with the owner/manager and staff 
to develop a Systems approach to handle clinical 
mastitis. The AABP mastitis committee has developed 
guidelines for therapy of clinical mastitis and a set of 
records for evaluating clinical mas ti tis. The AABP Daily 
Treatment Records has become the focus of the Milk 
and Dairy Beef Quality Assurance Producer Renewal 
Manuala. The Renewal Manual is aimed &t developing 
treatment protocols and recording treatments, withhold
ing times and identify testing. It is the use of the 
Renewal Manual's drug inventory, treatment protocol 
and treatment records that provides information for goal 
setting and clinical mastitis evaluation. 

Guidelines for Therapy of Clinical Mastitis in 
Lactating Dairy Cows3 

The immediate goal of the producer is to return the quar
ter and the milk to normal. 

Secondary goals are to eliminate mastitis-causing 
organisms from the quarter, to prevent further damage 
to the milk-secreting tissue, to help sustain future milk 
production by the cow, and to lower the somatic cell count 
(SCC). This must be done in a cost-effective manner, 
without causing drug residues in milk or meat. The 
role of the veterinarian is to design rational treatment 
protocols that help cows recover, help the owner's bot
tom line, and protect the consumer from drug residues. 
Most clinical mastitis (CM) is treated by dairy produc
ers or their employees. 

Treatment protocols for use by non-veterinarians 
must be based on products labeled for therapy of clini-

0 Milk and Dairy Beef Residue Prevention Protocol, 1995 Producer 
Renewal Manual, published by Agri-Education Inc. Stratford IA. 
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System: Clinical Mastitis Treatment and Evaluation 

Personnel: owner, herdsman, milker 

Process: 

1. Premilking 
Examination 

2. Clinical Mastitis 3. 
Identification 

Treatment 
Protocol 

4. 
,..._ __ R_e_co_r_d_s __ _.l 5. 

Evaluation & 
Review 

1.1 Examine milk & udder . 2 . 1 Identify cow, quarter 3 . 1 Mild (no Strep ag) 4.1 Record CM on AABP 5 . 1 Goals : 

Check for abnormal and pen location . Frequent, complete CME sheet; cow ID , Acute; < 1 % ill in herd 

milk, swelling, pain milkout with aid of event date, DIM, New cases; <2%/mo 

and tempature. 2.2 Stage of lactation, milk oxytocin. production . Cases herd ; < 50 cases/ 
production and 1 OOcows/year 

1.2 Collect aseptic milk reproduction status. 3.2 Intermediate CM 4 .2 Diagniosis : clinical 

sample for culture. Intramarnmary signs for severity . 5 .2 Type of CM based on 
2.3 Move cow to sick pen, antibiotic, or in culture data; contagious 

or ID cow to milk last. combination with 4 .3 All treatments , milk or environmental. 
systemic antibiotics . and meat withholding . 

2.4 Determine severity of 5.2 Calclulate milk loss and 
mastitis: severe, mild 3.3 Severe (depress/off- 4.4 Testing : type , date and CM cost. 
intermediate, or feed); supportive results . 
contagious CM. therapy, fluids, anti- 5 .3 Review therapy 

inflammatory drugs and 4.5 Milk return to tank. protocol base on 
frequent milkout. Record days and milk records. 
Veterinary intervention loss. 
if not responding. 5.4 Review prevention 

program; premilking 
procedures, enviro-
mental conditions and 
milk practices . 

Figure 4. Total Quality Management approach to handling Clinical Mastits (CM) on dairies. 

cal mastitis. Treatments using extra-label drugs should 
only be recommended when no approved alternatives 
exist, or when the veterinarian can document that the 
available approved drugs are ineffective. 

Mastitis management must focus on prevention. 
Therapy of CM should be part of an udder health 

program that includes milking hygiene, management 
of the cows' environment, milking equipment evalua
tion and maintenance, evaluation of milking technique, 
appropriate immunizations, and a culling protocol. 

The veterinarian's recommendations for therapy must 
be based on knowledge of the likely etiology for each herd, 
based on recent culture results. Severity of clinical signs 
and the appearance of the milk are not reliable evidence 
of etiology. 

Coliform mastitis, for example, can be mild and 
chronic or peracute and severe. Therapy of a given cow 
must begin before her culture results can be known. 
However, a treatment protocol can be designed based 
on the known pattern of pathogens involved in the eti
ology of CM on the farm. This may be done by culturing 
pretreatment milk samples from cows with CM or high 
SCC. Bulk tank milk microbiology is of value when 
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Streptococcus agalactiae, Staphylococcus aureus, or My
coplasma sp. are present, but not for the diagnosis of 
CM caused by environmental pathogens. Antibiotic sus
ceptibility testing should not be done on bulk tank or 
pooled milk samples. The relationship between antibi
otic susceptibility testing of isolates from CM cases and 
outcome of therapy has not been established. 

Good records are a prerequisite for an effective CM 
therapy program and are needed to document residue 
prevention efforts. 

It is especially useful to know the cow's past his
tory of mastitis problems. The AABP Mastitis 
Committee has designed a set of forms for on-farm use, 
suitable for copying and distribution by veterinarians. 
These are available from the Milk and Dairy Beef Qual
ity Assurance Program and The Upjohn Company. 

Treatment should only be undertaken if it is likely to be 
profitable. 

The profitability of therapy depends on the likely 
etiologic agent, the cow's age, past mastitis history, past 
production history, past success of available treatments, 
stage of lactation, state of pregnancy, value of the cow 
as a cull, price and availability ofreplacement animals, 
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other medical problems, and goals of the owner. Clearly 
there is no point in treating an old open cow with a poor 
production record and an extensive history of udder prob
lems. Treatment of a healthy young cow in early 
lactation with no prior mastitis history is more likely to 
have a profitable outcome. 

Hopeless cases should not be treated. 
Mastitis caused by Mycoplasma sp., Serratia sp., 

Pseudomonas sp., Actinomyces sp., Nocardia sp., 
Prototheca sp., Mycobacterium sp., yeasts, fungi, and 
most other unusual pathogens is refractory to all known 
therapy. Mastitis caused by Staphylococcus aureus is 
refractory to treatment in most cows. 

A protocol is needed for cows that repeatedly get CM. 
Treatments that have been shown to be ineffective 

need not be repeated. After three or four episodes these 
cows should either be allowed to recover without treat
ment, be sold, or the affected quarter dried off. In many 
herds a large proportion of the discarded milk results 
from mastitis in a few repeat offenders. 

Untested combinations of extra-label products should not 
be formulated. 

There is no scientific evidence for their efficacy and 
safety, withdrawal times are generally unknown, and 
their formulation for sale is illegal. Multidose contain
ers should never be used because of the risk of 
contamination with resistant organisms such as Myco
plasma and yeast. 

Antibiotics are unlikely to be of benefit in CM caused by 
gram-negative organisms. 

Frequent, thorough milkout with supportive 
therapy, possibly including anti-inflammatory drugs, 
should be the basis of treatment. Severely ill cows may 
benefit from systemic antibiotics to protect against sec
ondary infections. 

Clinical mastitis should be classified according to se
verity. 

Severe mastitis, where the cow is depressed and 
off feed, should be treated with supportive therapy aimed 
at counteracting the effects of endotoxin through the 
use of treatments such as fluids, calcium, hypertonic 
saline, anti-inflammatory drugs, and complete and fre
quent milkout of the affected quarter(s). Studies have 
shown that antibiotics make little difference in the out
come of severe coliform mastitis. Intramammary 
antibiotics are poorly distributed in a severely swollen 
gland. Successful treatment of these cows may require 
veterinary intervention and should at least follow a pro
tocol established in consultation with the herd 
veterinarian. 
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Clinical mastitis caused by Streptococcus 
agalactiae should be treated with approved 
intramammary antibiotics. Clinical mastitis caused by 
Staphylococcus aureus can be treated with 
intramammary antibiotics to reduce clinical signs, but 
few cows will be cured during lactation. 

Mild CM in herds with no history ofmastitis caused 
by S. agalactiae may be allowed to recover with no anti
biotic therapy, relying only on complete milkout, perhaps 
with the aid of oxytocin injections. Increased milking 
frequency is desirable. · 

Intermediate cases caused by gram-positive organ
isms may benefit from intramammary antibiotics or a 
combination of intramammary and systemic antibiot
ics. Antibiotics approved for systemic use in lactating 
cows may not cross the blood-milk barrier in therapeu
tic concentrations. Anti-inflammatory therapy may be 
used to reduce udder swelling and help cows feel better. 

Even in the absence of definitive data regard
ing the efficacy of therapy for clinical mastitis, 
veterinarians can help their clients design ratio
nal treatment protocols that limit antibiotic use to 
the cases that are most likely to benefit from them. 

Use of Records 

In two separate surveys of dairy herds to identify 
high risk area for residue violations, the most common 
deficiency was a failure to maintain written records of 
treated animals, drugs used and milk withholding times. 
The AABP Daily Treatment Recordsh was designed to 
meet dairy producers needs in tracking treated animals 
to reduce the error of selling milk or meat with viola
tive residues. There are three records which are 
necessary to account for the use and effectiveness of 
drugs in clinical mastitis on a dairy: drug inventory, daily 
treatment records, clinical mastitis evaluation record. 

Drug Inventory Records 

Drug inventory records are generally absent and 
neglected on most dairy farms. Most dairies try to keep 
track of drug use by maintaining drugs in the location 
as designated by the PMO. Limiting the number of ven
dors for drugs and biological purchases and keeping 
written records of these transactions will help account 
for drugs used on the farm. In herds where drug inven
tories are maintained, more thoughtful decisions are 
made on disease treatment. Inventory records are of
ten the weakest link in most drug control systems. 

The drug inventory record should identify the date 

bClinical Mastitis Evaluation & Treatment Record, 1992, developed 
by mastitis committee, AABP, distributed by The Upjohn Company, 
Kalmazoo MI. 
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~-·--· ~Quality 
Record of Drug Purchases 

Aeauranoe ---r■m 

Date Where Amount 
Drug Purchased Purchased Purchased Purchased 

Oi 1A+nc;r1 S-/-C,S:- Vd~ /DOc.c. 
J 

Pen G- s--'-/ - -rs r:/'lr/f,1 s+~c.. lo a c.c::.. 

C-er L ~ k. 5"-S--'fs;- \Id::· _;t l/ 

{) K•n+e-r Has-kr s;--~-Cfs V<t. I- :z. l( 

Figure 1. Record of Drug Purchases 

the drugs are purchased; type of drug: over-the-counter 
(OTC), prescription (Rx), or extra-label use (ELU); deci
sion for use; proper screening test; and type of animal 
and disease conditions for their intended use. Invento
ries should be designed to account for drugs entering 
the farm and record their use. An inventory list used 
together with the treatment record can be used to track 
drugs on most farms . 

Treatment Records 

There are many different types of treatment 
records which can be used ranging from inexpensive cow 
cards or notebook records to highly specialized comput
erized records that provide rapid drug use summaries 
and analysis. The best record is one that is kept and 
used to assess treatment strategies and avoid residues. 
The AABP Mastitis Committee has produced two records 
forms currently used and working well on dairies. 

DAILY TREATMENT RECORD 
Dae/oped by American Association of Bm·ine Practitioners 
Sponsored by The Upjohn Company 

11rnll : .::John TII\IE l'EHIOll : 

- · -

Purpose Notes 

L~tdown 

e""' l v~s 

l1t1..c,f,J, ·r 

1)('4 Cow 

Daily Treatment Record: The daily treatment 
record can be used as a simplified barn sheet for identi
fying treated animals which can be transferred or 
maintained as a permanent drug use record (Figures 2 
& 6). The top of the record sheet is designed to provide 
an abbreviated Treatment Protocol. It is difficult to 
develop a generalized treatment plan that can be used 
successfully on all dairies. The type and level of dis
ease differs for each herd, as well as the knowledge and 
skills of the producer. Some producers must be in
structed specifically as to the directions for treating a 
disease condition in a cow, while other producers have 
the education and skills to handle diagnosis and make 
informed decisions on therapy. Therefore, a specific 
treatment protocol based on the producer capability and 
designed around clinical symptoms should be developed 
individually between the veterinarian and the producer 
(Figure 5). However, to assure responsible drug usage 
and residue avoidance, a farm-specific treatment plan 

ANYBODY VETERINARY CLINI C 
12 3 WEST PLAIN ST. 
NOWI IFRE. U.S.A. 

TREATMENT CODE 

WITttonAWAL 
enAND NAME DOSE nome OF ADMINISTnATION 

MILK (hrs) MEAT (d•y•) 

I Alb.«- t:.,.,,,.,, /Llrl~ ~N'I q(. cf 
2 

TREATMENT WITttOnAWAL TIMI! OAfP , TlMI REIIIOUI! Tl!IIT ........... 
COW ID 

PEN DIAGNOSIS TnEATMHlT Mil K O K DAYE IM (to , ••• r,'\P' • ln l111 e 1e ol 

Milt< .. EAT 10 SEl l fAH I( OAIE lf '1 p,9 1•o n , ,.e lln g e , lee lln QI 

OAIE AW PW ,. thnl ld•y•I 1(91(0 RE!Ull! 

l.t-1 ~ 11r 

"'1 ~ 
IZ-1( 

l'L-11 /?-// Ol.l'loP ,~s- ✓ .t. I Prn N~ -:::!K Ln nn • W'I 

,r ~ 1tp /1.-/2. )1.-/1 
t)tl"~ p 

,;i.?,o /Z.-1 ✓ ~, 4 /'Z.-/'L NeA Jk ,n 11 n 4.m --f1!L 
, r nr 

( __:&__ I z_-/~ t'l.-1 r IZ.-11 lt)rW. -p 
J"K. -~SLf l?.-10 '-" ~ '-I >J~ "r,(. rin ""' ~rn -- - - -- I ..., 

I f nr 

lfl 11n 

Figure 2. Daily Treatment Record 
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Developed by American. Association of Bovine Practitioners 
Sponsored by The Upjohn Company 

CLINICAL MASTITIS EVALUATION 
ANYBODY VETEIUNAR Y CLINIC 
123 WEST PLAIN ST. 

,MlM NAME : ✓oAn Da,,·ry("r4..() TIME PERIOD : ~c.- l'i'P-
NOWI 11:llE, U.SA . 

LACTATION 
NUMBER DA TE, TIME OF 

COW IOI CALVING CLINICAL MASTITIS 
QUARTER 0ATE TREATMENT DIM .. 10 

1 2 3+ DIM 

;as- ......... 11-).{p IZ.-IJ? .4m II -

«30 ......... //-)..'f /t.-lJ-r l>th '1 v' -
3'/~ ....... f-!>() ,.,__,o ~m ,., 

-

Figure 3. 

should be created for each farm and maintained in a 
record system (i.e. drug use notebook) where all work
ers on a farm can refer. A treatment plan should include 
the person(s) making the diagnosis, treatment decisions, 
person(s) responsible for treatment, drugs for use, with
holding time for milk and meat, and means to assess 
treatment results. The degree to which the veterinar
ian is directly involved in each of the steps will determine 
the specifics required in the written plan. 

Clinical Mastitis Evaluation: The Clinical Mastitis 
Evaluation Record form can be used to tally the 
epidemiologic and economic analysis of the herd clini
cal mastitis (Figure 3 & 7). The use of this record 
requires the transfer of individual information from the 
Individual Cow Drug Treatment Record. However, com
pilation of the clinical mastitis data will help to 
characterize the herd clinical mastitis problem as well 
as estimate its economic magnitude. Using this infor
mation, specific cost effective clinical mastitis control 
recommendations can be made. 
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CLINICAL MASTITIS BY I CIINICAl 

STAGE OF LACTATION OCCUIIENCES 

REMARKS 
10-100 100-200 200+ PEN POI r., (CULTURE on RESIDUE TEST") 

DIM . DIM DIM Cow o,.,,., 

., I _/_ I ~r>o N"4 Shi. ,,,.L 

-l I I Al.i~ .... .lfo J.,.,,-u:,' ----
✓ ~ _J 3 J.1,.,,..,1. ~I') 

J ' 
-

It is important that goals and plans are developed 
if the Dairy Quality Assurance Program is going to be 
implemented. After you work with your client and have 
developed the goals and plans for the farm, the records 
and activities should be routinely evaluated. Routine 
herd visits provide an excellent opportunity to discuss 
the farm's progress. If records are not being used or the 
treatment plan not adhered to, then it is likely that the 
goals and plans were not that of the producer. These 
plans should be discussed with the producer as to their 
needs and what they are willing to do. Only when the 
goals and plans become that of the producer are they 
likely to be implemented. 
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