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Pathogen Based Treatment
Decisions for Clinical Mastitis
Why do this?

Make More Money

while not compromising animal health
> Save money on tubes and labor
> Hospital pen density
» Decrease risk of residues in the tank
» Bogey man

» Someone tells you that you have to
> Mitigate risk of antimicrobial resistance

> Sell more milk

Why this might work?

¢ Not all cases should/need to be treated

o ~85% of cases are mild or moderate

— Delaying treatment ~ 24 hours doesn't
change outcome

Almost All the Cases Are Mild

(622 cases from 52 farms)

48% Score 1 37% Score 2 15% Score 3
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Materials and methods Materials and methods
Study population Study population
Somatic Cell Count
¢ 8 commercial dairy farms (x 1,000 cells/ml) ¢ 8 commercial dairy farms
e 1,100 and 2,000 cows e 1,100 and 2,000 cows

e SCC 234,000 cells/ml

¢ Milk production 90 Ibs

o Daily milk sample pick-up
and 24 hour result program
of Quality Milk Production of Quality Milk Production
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Quality Milk « May 2016 to May 2017 « May 2016 to May 2017
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e SCC 234,000 cells/ml

¢ Milk production 90 Ibs

¢ Daily milk sample pick-up
and 24 hour result program
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Materials and methods

Study population

Daily Milk Yield
(Ibs) .

8 commercial dairy farms
1,100 and 2,000 cows

SCC 234,000 cells/ml

Milk production 90 Ibs
Daily milk sample pick-up
and 24 hour result program

of Quality Milk Production
Services

May 2016 to May 2017

Materials and methods

Study population

¢ 8 commercial dairy farms

e 1,100 and 2,000 cows

& SCC 234,000 cells/ml

' e Milk production 90 Ibs

¢ Daily milk sample pick-up
and 24 hour result program

of Quality Milk Production
Services

e May 2016 to May 2017

Materials and methods

TNMC
%

Milk analysis

¢ Aerobic culture + MALDI- ‘
TOF MS

2 pathogens = Mixed culture 3 or more = Contamination

Monoculture

Relative frequency %
(#cases/#total cases) x 100

S N .2 S &
T & & ‘SQ s\oo o

Results
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Why no bugs?

¢ Mastitis detection based on results of immune
response, not the act of infection

e Clinical signs are inflammation, not infection

o At least 20% of milk samples will be

culture negative if they are properly collected

— If something grows from all of them...Sampling was not
correct

How to figure out which cows to treat?

1. Guess — no culture
2. You do it yourself — on-farm culture

3. Someone does it for you — reference lab

p
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Guess

e Most commonly used method on dairy farms
— Treat them all
e Over treating
—Treat none
¢ Under treating
— Treat some based on subjective criteria
e Over treating and under treating

- However, no “cost” and no delay

Quality Milk

Production Services

On-Farm Culturing

e Timely decision-making for
treatment or not
® 24 hour results
— No growth/growth
— Gram+/-
o ~90% PPV,~60 %NPV/~80PPV, ~90 NPV

— Royster et al
* ~78% PPV, ~96% NPV

— McCarron et al

— Strep spp, CNS, Staph aureus +/-

o <~60%PPV/~80%NPV
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On Farm Culturing

¢ Supplies and training for on-farm milk cultures

Tri-Plate

Modified TKT Media
Strep and Strep-
like growth only

MacConkey Media
Gram-negative
growth only

A

$3.00 + labor + supplies  Factor Media

+ equipment + training Gram-positive growth only
Gucludes Staph & Strep

The selective treatment of clinical mastitis based
on on-farm culture results in other regions

(1) Positive
Control

2 tubes cephapirin
12hrs apart

Grade 1 or
2CM,
cultured &
randomly
assigned

m+: 2 tubes
cephapirin 12hrs
apart

(2) On-farm
Culture
Based

(b) Gm-: No Treat

(c) No Growth: No
Treat

Lago, et al, J. Dairy Sci, 2011;

Lago, et al, AABP 2016

¢ Selective treatment of clinical mastitis
based on on-farm culture resulted in no
differences in bio-economic outcomes

Recurrence of CM in the same

quarter sce

Cow survival for the rest of

Milk Production the lactation after CM

Lago, et al, J. Dairy Sci, 2011
Lago et al, AABP 2016

On-farm culturing

* Upsides
— Reference lab too far away
o Downsides
— Can't detect Mycoplasma easily
— Prototheca difficult
— Staph aureus false positive risk
— Protocol drift
— Equipment maintenance and inventory

— Opportunity cost of valuable people’s time
« 1000 cow dairy ~ 3 people who are good at it

Dr. Daryl Nydam
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Lab Proficiency Support

¢ External Quality Assurance

for farms and vet practices doing in-
house cultures

¢ Quarterly unknowns sent to enrolled farms
& practices for ID

* QMPS reviews the results
¢ Evaluation and additional training, if needed

Reference lab diagnosis

e Upsides
— Experts doing the work (e.g. AAVLD cert)
— All pathogens (e.g. Myco, Prototheca, Listeria)
— Quality control is daily
—No maintenance or inventory
—"Only” training to take milk samples
—$5.50 in NYS
e Downsides
—Too far away to get samples to lab
— Rely on someone else to do your work

QMPS 24 hr - 7d/wk service

¢ Cows gets mastitis

¢ Milk samples taken

* Events entered into computer

o Courier picks up samples

* Accessioned at lab .

» Pathogen results reported 24 hours
after pick-up

¢ Protocol driven treatment/automated
treatment assignment in DC305

Data and Sample Flow

Cow ID is only
entered once
on farm!!

Electronic
Accessioning
=
i s PoiaMl
Protocol based

on pathogen

Bor[ 1 s | ﬁJ’I
r? Treat iLOOP b 1
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Production Services
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Increased apparent incidence when we started

Clinical Masti

¥

| Collect Milk Sample for Culture

L]

3

+

Mild
milk - abnormal
udder - normal

cow -nomal

Moderate
milk - abnormal
udder - abnormal

cow - normal

Severe
milk - abnormal
udder - abnormal
cow - abnormal
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¥

¥
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No Treatment
Wat for

ure Resul

No Treatment
=

wal tits
Re-evalute severity

Trea‘lmem
Fluids, systemic
antibiotics, calcium, anti-
iflammatory therapy

Re-evaluate severty
r Treat only ifi
= by culture resulls

indicated
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¥

Re-evaluate severity
Treat as indicated by
severity and culture

Roberson, Vet. Clin. North Am. 2003; Lago et a. NMC 2006

T Aeq
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Rx Flow Chart (from DVM)

p «
Treat with | tube Hetacin K in affected Keep in hospital pen until mastitis is
quarter (s) once daily for 3 days clinically normal

sy, |

dlg, J. Dairy Sci. 100:1-12

-;,!? https:/idoi.org/10.3168/jds.2016-11614
_o“: © American Dairy Science Association®, 2017.

Clinical outcome comparison of inmediate blanket treatment
versus a delayed pathogen-based treatment protocol
for clinical mastitis in a New York dairy herd

A. K. Vasquez,” D. V. Nydam,”' M. B. Capel,t S. Eicker,} and P. D. Virkler"

*Department of Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Comell University, lthaca, NY 14853
tPerry Veterinary Clinic, Perry, NY 14530

1Valley Agricultural Software, King Ferry, N 13081

Local Dairy Results

Pathogen-based Treatment

75,000 cows supported by QMPS in NY with pathogen based treatmen{
o
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The question:

Can I selectively use a less expensive
antibiotic with a short label duration of
treatment instead of using a more
expensive antibiotic on all CM cases for a
typical duration of 5 days?

-

Quality Milk

Production Services

Study Herd

¢ 3500 commercial dairy in central NY

e 24-36 hour return of pathogen
identification

e Electronic data transmission (DC305)
e Good paper and computer records
¢ Access to monthly component information

p
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Materials and Methods

Clinical
Mastitis
Event

. A

Mild/Moderate
signs
Blanket treatment Pathogen-
(BT): treat every 24 based
hours for 5 days. treatment
with Ceftiofur (PB): wait 24
Hydrochloride  J hours for

\ culture result ]

Staph spp,

Severe/systemic

Not included
in trial

Staph aureus, All other
Strep spp, Mycoplasmia, culture
Enterococcus Prototheca, results: No

Descriptive Results

e 725 cases of clinical mastitis
-16% had CS=3 (n=114)

e 37 cows culled and excluded for Staph aureus or Mycoplasma
» 85 others excluded for other diseases, protocol errors, etc.

¢ 246 Pathogen Based / 243 Blanket Therapy

—PB: 167 = no treatment; 79 Today 2x
— BT: 243 = Spectramast 5x

= Strep ag: treatment o
Cephapirin - “("‘]J_'L‘ ;
. X ST e immediately . o
Quality Milk 15 hours for 3 Quality Milk
Production Services treatments Production Services
Clinical Days Post-Mastitis Milk Production .
7 p-0a2 55 P-048 Survival
N 50
45 4.8 I:lPathogen-based = 45 153 a7
: == [Jstanket therapy Z » _ i Odds of survival post mastitis for PB versus BT
o 30
E 3 E g: Survived % dead/culled Odds ratio 95% CI
2 E 15 >30 days 4.7 1.57 0.66-3.74
’ - PB 37
’ o BT 5.8
Post-Mastitis Li S
. o g oo >60 days 11 1.39 0.75-2.57
PB 9.3
@6 BT 11.1
H 43 a8
(: 4 s s
£
=2
= =
0
Quality Milk Quality Milk
Production Services Production Services
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Does waiting >24 hours for pathogen ID and
then treating only Streps and Staphs with
Today 2x v. treating with Spectrmast 5x
change:

o the days the cow is out of the tank- YES

— 3 more days of saleable milk in the PB group
compared to BT (p<0.001)

Assumptions
b Fam aor a5 150 Economics:
perlibac § 280 Per Cow Estimates Blanket Therapy _Culture Based Therap
per Tube Cost- ToDAY S 310 Materials and Labor
Jailk Price/cwt SR [t Cost &
baity Production (ibs)- Labor Cost s
fuastitis Cow 0
inicat Futture Cost 5
Incidence/Month 5% Total $
ulture Based Therapy Lost Milk Income

= Pays of Nonesaleable Milk
it Treatment Rate CERR [oealLost Ml

Lost Income s

o I Treatment Rate _ 65% _|

-5.8v.88d
= =4
Quahty Milk Quahty Milk
Production Services Production Services
1
Per Cow Estimates Blanket Therapy Culture Based Therap Per Cow Estimates Blanket Therapy Culture Based Therap
Materials and Labor Materials and Labor
Antibiotic Cost S 19.00 Antibiotic Cost S 19.00
Labor Cost s Labor Cost S 7.50
Culture Cost S Culture Cost S
Total $ Total $ 26.50

Lost Milk Income Lost Milk Income
Days of Nonesaleable Milk Days of Nonesaleable Milk 8.8 5.8

Total Lost Milk

Lost Income S 105.60

Direct Cost per Case S

Calculations Projected to 1000 Cows
Clinical Cases Treated per Year
Total Costs / 12 Months

Difference

0 uah M]ﬂ( Changing monthly incidence to 2%
Pmducuon Services  Prevention is still the most important thing!

Total Lost Milk

Clinical Cases Treated per Year
Total Costs / 12 Months

(Duality Milk

Production Services

Calculations Projected to 1000 Cows

Difference

Change milk price to $0/cwt
Even if you value discarded milk at 0 because you
feed it to calves it's still profitable

Dr. Daryl Nydam
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Summary: PB treatment...
Decreased milk withholding time by approximately 3d
No significant differences in:

< Days to clinical cure
< Post MAST milk yield
< Post MAST LS

>$32,000 per 1000 cows

< Risk of cull in 1-2mo following MAST

Over 65% of mild/moderate mastitis will NOT be treated with
antimicrobials if this protocol is employed.

Prudent Antimicrobial Use

¢ Work for local veterinarians to devise and
monitor appropriate protocols
— Save money on tubes and labor
— Decrease risk of residues in the tank

— Mitigate risk of antimicrobial resistance
o Legislation/rules
e Human risk?
® Preserve use in animals

— Better hospital pen management

= = — Sell more milk
uality Milk uality Milk
Q Produ ICEX\ Services Q l‘r\)ducEX\ Services
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