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A very real scenario...

e A vet/nutritionist/equipment dealer/pharm rep
calls me about a dairy that is having a mastitis
problem.

— They’ve checked the equipment, changed liners 3
times, changed teat dip twice, fired the head milker,
cultured the bedding, dug out the backs of beds,
started feeding the cows foo foo dust, and they still
have a mastitis problem.

— They want to send in some dairy towels to culture.

And by the way, does our lab also test teat dip for
efficacy?



A very real scenario...

e Me: Uh, have you done any milk cultures? Do
you have any idea what pathogens are causing
the mastitis problem?

Silence



Detection & Diagnostic TESTS

testing considerations...

 What question are you trying to answer?
— Does my herd have contagious pathogens?

— Do the cows that I’'m about to purchase have any nasty
pathogens?

— What is the main pathogen causing problems on my dairy?

— What is causing clinical mastitis/high SCC/chronic
cases/toxic cases/multiple quarter infections/etc.?

— Which cows are infected?
— How should | prioritize my mastitis control efforts?
— Etc.

e |sthere a test that helps answer that?



Detection & Diagnostic TESTS

e Tests: e Uses:
— Foremilk / Stripping — Detection of infection —
— SCC is this cow/quarter
i ?
— MLD infected:

— Screening for specific

— LDH, NAGase, MAA pathogens —do | have

— Conductivity, temp, etc. (X) in my herd/in this

— Bulk milk culture / PCR COW?

— Cow or quarter culture / — Diagnosis of pathogen —
PCR what is causing this

infection?



Stripping foremilk
CMT

SCC

MLD

Conductivity

LDH, Amyloid A, etc.

Bulk milk culture /
PCR

Cow or quarter
culture / PCR

X X X X X



Detection & Diagnostic TESTS

testing considerations...

 What are the characteristics/limitations of the
test?

— What does the test actually test for?
e Inflammation? Living microorganisms? DNA?
— How sensitive and specific is it?
e Se = ability to correctly identify a positive, high Se = low FN
e Sp = ability to correctly identify a negative, high Sp = low FP
— If you get a positive or negative results, what does it
mean (PPV, NPV)?
e Canyou believe it if it’s positive? Or negative?



Detection & Diagnostic TESTS

testing considerations...

e What lab offers the tests?

— What procedure does the lab use? Comparable to
other labs? Quality standards?

— What days do they perform the test?
e What sample(s) should you collect?

— How should the sample be stored (fridge,
freezer)?

— How and when should the sample be shipped?



Detection & Diagnostic TESTS

testing considerations...

* How will you interpret the results?
 What will you DO based on the results?

* Best to have an idea what the results might be
and how you will use them before you submit.

— If the result is X, it means Y and we will do Z
— Really helps convince clients to do the testing



DETECTION



Detection - How do we know a cow
has mastitis?

e Detection always lags disease

Udder is
infected

Period of latency

* Clinical symptoms

usually disappear within

Detection:

5-8 days if cured or not

days to weeks

>

Clinical symptoms develop
OR
Infection remains subclinical

Cured

— OR
Chronic

If Chronic, many cases

will alternate between

clinical episodes and a
subclinical state



Detection - How do we know a cow
has mastitis?

e Clinical cases
— Abnormal milk, inflamed udder, systemic illness

e Subclinical cases
— Non-detectable changes in milk
— Increased somatic cells
— ~70% of mastitis




Somatic cells

* Immune cells in the udder that help fight
infection (neutrophils, macrophages,
lymphocytes)

e SCC <200,000 cells/ml generally considered
uninfected
— Cut-point determines sensitivity of test



Distribution of cows
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Somatic Cell Count

e How do we get it?

— Direct count: DHIA or Delaval Cell Counter
— Indirect estimate: CMT, PortaSCC




Individual Cow SCC

e Sensitivity and specificity to detect new IMI
based on 2 consecutive tests

Table 2. Sensitivity and specificity of criteria used to detect new IMI based on changing
SCC over two consecutive tests.”

Criterion Level Pathogens Sensitivity Specificity Reference
<200 to >200 Cow All 38.8 91.9 Dohoo, 1991
<200 to >250 Quarter Major 39.6 95.7 Schepers, 1997

“adapted from Dohoo, 2001

— Poor sensitivity = underestimates new infections,
overestimates chronics

— Good specificity

Ruegg, “Milk Quality & Mastitis Tests”



Individual Cow SCC

e Composite samples used to predict IMI| at cut-
point of 200,000 cells/m| = dilution effect

Figure 1. Composite Milk SCC if only 1 Quarter is Infected and the baseline SCC in
uninfected quarters is 100,0000 cells per ml.
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Ruegg, “Milk Quality & Mastitis Tests”



Individual Cow SCC

Table 1. Effect of changing SCC threshold on positive (PPV) and negative (NPV)
predictive values.

Herd A; Prevalence Herd B; Prevalence =
=40% 5%
Threshold Sensitivity" Specificity® | PPV NPV PPV NPV
200,000 .726 855 77 82
225,000  .630 932 86 79 P,
250,000  .547 962 91 79 .

“from Dohoo and Leslie, 1991

Note: Se and Sp compared to culture as gold standard

Ruegg, “Milk Quality & Mastitis Tests”



Discussion question

 There are new, rapid, relatively inexpensive
cow-side tests for early detection of
intramammary infection. These tests are
purportedly “better” than SCC to detect
infections early. When would you recommend
or use such a test? What factors should you
consider?



Milk Leukocyte Differential

 Quarter samples analyzed for proportion of each
somatic cell type (neutrophils, macrophages,
lymphocytes)

— More sensitive or specific for identifying infection compared to raw
SCC?

A-a
* Not a new idea, but newly available B
— Advanced Animal Diagnostics QSCOUT
— Rapid (3 min), cow-side

e Proposed as a screening method to detect
subclinical infection at dry-off and in fresh cows

Qscour
=

Y
]

http://www.advancedanimaldiagnostics.com/



http://www.advancedanimaldiagnostics.com/

Automated Milk Leukocyte Differential (MLD) test
(QScout™ MLD. AAD. Durham, NC)

e Principle:
— Fluorescence-imaging system identifies and counts
lymphocytes, neutrophils and macrophages in milk

— Uses an ‘index of infection’ to give a diagnosis for
each quarter: Positive, Negative or Suspect
e Early Lactation: Thresholds 1 to 18 (#12 used on farms)
e Late Lactation: Thresholds 1 to 12 (#6 used on farms)

e Time:
— Smart mode (used on farms): 3 minutes

 (Cost:
— 518,000 for the reader
— $5.25 per cassette for an individual cow
— Labor/time to sample cows & run tests

Cassette Reader



Automated MLD Test Validation

(QScout™ MLD. AAD. Durham, NC)

e Godden et al. (2017) compared MLD, CMT, and
microbial culture for identification of infection in
early lactation and late lactation cows

Test True Apparent PV+ PV- Kappa
Prev Prev

LL Qtrs
MLD #6 21% 36% 63% 71% 36% 88% 0.26
CMT 1 21% 51% 66% 53% 27% 86% 0.12
SCC? 64% 66%

LL Cows
MLD #6 48% 69% 77% 40% 54% 65% 0.16
CMT? 48% 74% 86% 37% 56% 74% 0.22
scc? 71% 50%

1CMT Pos > Trace reaction; 2 Pantoja et al., PVM. 2009; 3 Torres et al. JDRes. 2008; SCC > 200,000 cells/mL



Lactate Dehydrogenase

 LDH increased due to tissue damage
— Correlated with SCC

e UdderCheck — dipstick for Lactate
Dehydrogenase (LDH)

e Also used in some in-line sensors
— Delaval Herd Navigator VMS




UdderCheck

e From manufacturer:
— Low, Moderate, High or Very High (risk of
infection) based on color change

— SN 93%, SP% for detecting mastitis when using
LDH concentration of >103.5u/L to indicate
mastitis (variation depending on color
interpretation)

— Use when goal is to minimize infection

— Use for fresh cows, problem cows or other times
you would consider doing an SCC test

*note — no published independent validation studies of UdderCheck to diagnose mastitis



Electrical Conductivity

* Measure of resistance in milk (conductivity is
inverse to resistance)

— Determined by concentration of ions: primarily
Na, K, Cl

— Infection = increased capillary permeability 2
increased Na and Cl; decrease lactose and K



Electrical Conductivity

 May be absolute or “differential” (compared to other
qguarters within cow; i.e. an infected quarter would
have an EC >16% above lowest quarter EC)

— Absolute measure: poor PPV and NPV
— Differential: improved Se and Sp

 Problems: non-mastitis factors impacting EC

— Temperature, stage of lactation, fat %, milking interval,
breed

e Inrecent years, use of algorithms combining EC, milk
temp and yield have improved test characteristics
(robotic milking and other in-line detection systems)



Detection

e Detection of clinical mastitis is fairly straight
forward

e Detection of subclinical mastitis is less so
— Imperfect tests

— Overly aggressive detection may lead to inefficient use
of resources

— Poor outcomes with treatment

— Need to think carefully about detection strategy and
right balance of investment and return



DIAGNOSIS



Diagnosis of Mastitis Pathogens

e Milk culture — current gold standard

— Laboratory
e Multiple levels

— On-farm

e PCR —relatively new kits for testing milk
directly

— Offers some benefits over culture
— Can be difficult to interpret



Laboratory Culture — High level
identification

* Send aseptically collected milk sample to a
diagnostic lab — typically a commercial or
university lab

 “High level” labs will achieve reliable
identification of any bacterial species or other
organism (yeast, algae) present in the milk
sample



Laboratory Culture — High level
identification

* Highly trained technicians utilize special, often
expensive equipment
— Specialized media
— Multiple incubators set at different temperatures
(37°C, 30°C)
— Identification to the species level
* MALDI-TOF Biotyper

* PCR Detection
e PCR Isolate Sequencing



MALDI-TOF Biotyper

Matrix-assisted laser desorption/ionization — time of flight

 New diagnostic instrument that analyzes
proteins in microorganisms for identification

e Milk samples are cultured first, then any
growth is analyzed by the MALDI
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MALDI-TOF Procedure
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MALDI-TOF Procedure
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Biotyper Mass Spectrometer Peaks
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MALDI-TOF

Matrix-assisted laser desorption/ionization — time of flight

 Extremely accurate and fast

* Analyzes proteins and compares to bank of
known bacteria

e “New” bacteria on culture reports —in many
cases bacteria can be identified to the species
level whereas before could only ID to the

genus level



Environmental Streptococci (Gram-positive):

Aerococcus sp.
Aerococcus viridans
Enterococcus sp.

Enterococcus casseliflavus

Enterococcus faecalis
Enterococcus hirae

Enterococcus saccarolyticus
Lactococcus gravieae
Lactococcus lactis
Micrococcus sp.
Streptococcus sp.
Streptococcus bovis

Streptococcus dysgalactiae
Streptococcus equi
Streptococcus uberis®
Streptococcus vestibularis

Coagulase-negative or Environmental Staphylococci (Gram-positive):
Staphylococcus simulans
Staphylococcus xylosus/saprophyticus

Staphylococcus sp.

Staphylococcus chromogenes

Other Gram-positives:
Trueperella pyogenes

{(formerly Arcanobacterium pyogenes)

Bacillus sp.

Coliform Gram-negatives:

Citrobacter sp.
Enterobacter sp.
Enterobacter amnigenus.

Other Gram-negatives:
Acinetobacter sp.
Acinetobacter baumannii
Pasteurella sp.

Corynebacterium sp.

Exscherichia coli

Hajnia sp.
Klebsiella sp.

Proteus sp.
Salmonella sp.
Serratia sp.

Considered as or similar to Pseundomonas:

Aeromonas sp.
Flavimonas sp.

Other Non-bacteria:
Yeast
Nocardia sp.

Plesiomonas shigelloides
Pseudomonas sp.

Prototheca sp.*

Listeria monocytogenes

Klebsiella oxytoca
Klebsiella preumonia
Pantoea sp.

Serratia marcescens
Yersinia sp.

FPseudomonas fulva
Stenotrophomonas sp.



Milk Culture

* |ssues:
— Quarter vs. composite samples
— Sample collection / contamination
— Level of bacterial shedding

— Growth requirements (aerobic bacteria only, unless
request Mycoplasma culture)

— Growth inhibition (antimicrobials in sample)
— Sample handling

— Turn-around time

— Cost



Composite vs. Quarter sample?

Composite samples generally used to decrease cost
— 30-50% will be “contaminated”

— Multiple organisms isolated =2 multiple pathogens,
multiple quarters infected or contaminated sample?

Staph aureus — Se of a single composite sample is 63%
(Ruegg, 2002)

— Repeat testing
— Increase volume of inoculum
— use quarter milk samples

Take home: don’t use composite unless all you want to
know is if a contagious pathogen is present in the cow



Sample Collection

e Goal: collect a sample that only has bacteria
that came from inside the mammary gland

— Less 5-10% of samples should be contaminated
— Contaminated = 3 or more organisms isolated
— Mixed = 2 organisms isolated

 Don’t forget to discuss this when
recommending cultures or you might feel like
a jerk when this happens...



Sample
Description  (Juarter

contaminated 1191

12073

contaminated 12079

contaminated 12091

12518
12829

contaminated 130

contaminated 1355

contaminated 15802

contaminated 18717

_ 1968
contaminated 2043

contaminated 2502

contaminated 2964

Organism

Enterococcus saccarolyticus
Lactococcus garvieae
Citrobacter sp.

Suspect Contamination
Lactococcus garvieae
Enterococcus saccarolyticus
Lactococcus garvieae
Bacillus sp.

Psendomonas sp.
Lactococcus garvieae
Escherichia coli
Staphylococcus sp.

Suspect Contamination
Bacillus sp.

Lactococcus garvieae
Aerococcus sp.
Lactococcus garvieae
Enterococcus saccarolyticus
Staphyloccocus chromogenes
Suspect Contamination
Gram WNegative Organism
Staphylococcus sp.

Bacillus sp.

Enterococcus saccarolyticus
Staphylococcus sp.

Serratia sp.

Pseudomonas sp.

Suspect Contamination
Staphylococcus simulans
Aerococcus sp.
Enterococcus sp.
Enterococcus saccarolyticus
Staphyloccocus chromogenes
Streptococcus sp.

Gram Negative Organism
Lactococcus garvieae
Streptococcus uberis

Gram Megative Organism

Relative
Number of
Organisms

Low
Low
Low

Medium
Low
Low
Medium
High
Low
Low
Low

Low
Low
Low
High
Medium
Low

High
High
High
Medium
Low
Low
Low

High
High
Low
Low
Low
High
Medium
Medium
Low
High



Sample

Description  Quarter

3019
3558

_ 363
contaminated 3864

contaminated 3938

contaminated 4083

contaminated 4384

contaminated a1

4415
4673

_ 4836
contaminated so11

contaminated so0s57

contaminated sog7

5131

5142

5289

Organism

Mo Growth

Lactococcus garvieae
Lactococcus garvieae
Lactococcus garvieae
Staphyloccocus chromogenes
Gram MNegative Organism
Suspect Contamination
Lactococcus lactis

Gram MNegative Organism
Enterococcus saccarolyticus
Staphyloccocus chromogenes
Aerococcus sp.

Lactococcus garvieae
Aerococcus sp.

Bacillus sp.

Suspect Contamination
Lactococcus garvieae
Aerococcus sp.

Bacillus sp.

Suspect Contamination
Lactococcus garvieae
Streptococcus dysgalactiae
Streptococcus dysgalactiae
Enterococcus saccarolyticus
Lactococcus garvieae

Gram Negative Organism
Staphyloccocus chromogenes
Lactococcus garvieae
Bacillus sp.

Staphyloccocus chromogenes
Aerococcus sp.

Bacillus sp.

Suspect Contamination
Streptococcus dysgalactiae
Lactococcus garvieae
Streptococcus sp.
Staphyloccocus chromogenes
Mo Growth

Relative
MNumber of

Organisms

Low
Low
High
Low
Low

Medium
Low
High
Medium
Medium
Low
Low
Low

Medium
Medium
Low

Low
Low
Medium
Low
High
Medium
Low
Low
Medium
High
High
High

High
Low
High
Low



Sample
Description  Quarter

5516
5516 contaminated
5516

5516
563 contaminated

5830 contaminated

396

6469

030 contaminated

40 samples = $240 worth of useless results

Organism

Lactococcus garvieae
Staphyloccocus chromogenes
Lactococcus garvieae
Lactococcus lactis
Bacillus sp.
Pseudomonas sp.

Suspect Contamination
Staphylococcus sp.
Lactococcus garvieae
Pseudomonas sp.

Suspect Contamination
Streptococcus sp.
Pseudomonas sp.

Gram Negative Organism
Bacillus sp.
Pseudomonas sp.
Bacillus sp.

Gram Negative Organism
Suspect Contamination
Staphyloccocus chromogenes
Lactococcus garvieae
Aerococcus sp.

Relative
MNumber of

Organisms

Medium
Low
Medium
Medium
Medium
High

Low
Low
High

Medium
High
Medium
Low
Low
Low
High

Low
Medium
Low



Sample Handling & Storage

e Samples stored at room temp are okay for less
than 1 hour — refrigerate immediately

e Samples can be stored refrigerated for 1-2
days

e On-farm —recommend saving samples after
plating in freezer (up to 8 weeks) for later
confirmation if needed

*fridge and freezer must be working properly*



Sample Handling & Storage

* Freezing will affect recovery of pathogens:
— Slight decrease in E. coli
— Slight increase in Staph aureus
— Decrease in Mycoplasma (significant if >1 week)

e BUT, freezing helps prevent overgrowth of
environmental bacteria that may mask or
inhibit growth of significant pathogens



When is a negative really a negative?

e Culture negative results
— Expected in 10-40% of clinical mastitis cases

e Possible explanations:
— Cow was not infected

— Cow was infected, but cleared it before sample was
taken

— Cow is infected, but shedding a low/non-detectable
number of bacteria in milk

— Cow is infected, but the organisms can’t be found with
the test (Mycoplasma, limited-panel PCR)



Discussion question

* PCR is purported to be more sensitive and
specific for diagnosis of mastitis pathogens.
When would you recommend or use PCR?

When or why would you not?



What is PCR?

Polymerase Chain Reaction

e Test contains
“primers” for DNA
specific to the
bacteria of interest

e DNA in sample
that matches

“primer”
amplified
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PCR for mastitis pathogens

e Pathoproof — commercial
test available from Fischer
Scientific, some diagnhostic
labs and DHIA

— Mastitis Complete kit detects
16 major pathogens

— Mastitis Major kit detects 4
main contagious pathogens

— Now a Mycoplasma 8 kit (M.
alkalescens, bovis,
bovigenitalium, canadense,
californicum, and spp., S.
aureus and Strep ag)

1. Stephylococous aursus

2. Stephylococous spp. (including all major coagulase-negative staphylococa)

3. Streptococous agalactias

4, Streptococous dysgalactias

6. Streptococous uberis

B. Eschenichia colf

7. Enterococous spp. (including E feecals and E faecium)

8. Kiebsiala spp. (including K. oxytoca and K. pneumonias)

0. Sematia marcescens

10, Corynebacterium bows

11. Arcanobacter pyogenes and Peptoniphilus (Peptostreptococous) indolicus

12, Staphylococcal B-lactamase gene (penicilin-resigtancs gena)

123, Mycoplasma bovis

14, Mycoplasma spp.

15, Yeast

16. Protothece spp.

1. Mycoplasma bovis

2. Staphvlococous aursus

3. Streptococcus agalactiae

4. Staphylococoal B-lactamase gens (penicillin-resistance gene)

1. Mycoplasma bovis

2. Staphvlococous aursus

3. Streptococcous agalactiae

4, Streptococcous ubsens




PCR for mastitis pathogens

What does PCR test for?

— DNA, as opposed to viable bacteria
— DNA may be from live, dead or fragment of bacteria

Very sensitive and specific

— Aseptic technique is very important

— DHIA test day samples should NOT be used (for PCR or any
mastitis detection method)

Only finds what you’re looking for
— Test must include probe for bacteria (including different strains)

Fast, good for identifying things that are hard to culture
(like Mycoplasma)



117 subclinical samples, PCR “significantly better” than

culture for S. aureus and S. uberis. uos 200

PHUEKTES ET AL.

Table 2. Comparison of detection of Staphylococcus aureus, Streptococcus agalactiae, Streptococcus dysgalac-
tiae, and Streptococcus uberis in milk samples by culture and PCH.

PCR
Organism Culture Positive Negative Total
S. aureus Positive 4 1 5
Negative 17 895 112
Total 21 96 117
S. agalactiae Positive 16 1 17
Negative 4 96 100
Total 20 97 117
S. dysgalactiae Positive 2 0 2
Negative 2 113 115
Total i 113 117
5. uberis Positive 1 0 1
Negative 15 101 116
Total 16 101 117




PCR Interpretation

* Individual cow milk

— First, was sample positive for one or more
pathogens? Assess likelihood of contamination.

— If (+) for contagious pathogens, more likely to be a
true infection but should still consider cow history
and likelihood of contamination

— If (+) for environmental pathogens, ???



PCR Interpretation

e Bulk milk

— If (+) for contagious pathogens, must decide on
ikelihood of infection vs. contamination

e Herd SCC, known presence of contagious pathogens,
etc.

* Next steps — find infected cows?

— Presence of environmental pathogens is
meaningless/uninterpretable



PCR Summary

Useful for screening for Mycoplasma (faster
results compared to culture, confirm species
first)

May be useful for screening for other
contagious pathogens (but why not use
culture?)

Probably not useful for environmental
pathogens

Consider cost



BULK MILK CULTURE



Bulk milk culture

e Detection at the herd level — are contagious
pathogens present?

e Testing methods may not be standardized

 Need to understand interpretation and
limitations



Bulk Tank Culture

e Sampling
— Single day sampling not very informative
— |deally, collect a sample 3-5 days in a row

— Never collect from outlet, always agitate and
collect from top of tank using a sterile syringe or
dipper

 |f must collect from outlet, allow 1-2 gallons to run
through first

— Freeze samples before shipping (avoid
overgrowth)



Bulk Tank Test Sensitivity

Probability of detection

Sensitivity of Repeated Bulk Tank Culture
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Figure 1. Probability of detection of a pathogen with repeated sampling. The sensitivity of
an individual test is presented in the different lines in the graph.

Sensitivity:

<02 =0.3
0.4 0.5
-0.6 ——0.7

Probability of detection

0 T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10
Number of samples

Se of single test for Strep ag 90%, Staph aureus 75%, Mycoplasma 50% - from QMPS data

Diagnosis of Mastitis and Diagnostic Methods for Investigating Udder Health Problems
https://ahdc.vet.cornell.edu/programs/NYSCHAP/docs/Diagnosticmethods.pdf



Bulk Tank Culture

1. Presence of contagious pathogens?
— Staph aureus
— Strep ag
— Mycoplasma
— Prototheca?



Bulk Tank Culture

1. Presence of contagious pathogens?

— Staph aureus:
e Shedding from infected quarters is variable

e Rarely causes high BT bacterial counts, but number of
Staph aureus colonies strongly correlated to BTSCC

e Goal <50 cfu/ml
— Strep ag
— Mycoplasma
— Prototheca



Bulk Tank Culture

1. Presence of contagious pathogens?

— Staph aureus

— Strep ag
e Onlysource is IMI
e Can cause high BT bacterial counts and SCC
e Goal=0

— Mycoplasma

— Prototheca



Bulk Tank Culture

1. Presence of contagious pathogens?
— Staph aureus
— Strep ag
— Mycoplasma:
e Must specifically request Mycoplasma culture

e Variable shedding may cause false negatives

e Has been isolated from BT when as few as 1 infected
cow per 1,000 cow dairy

— Prototheca



Bulk Tank Culture

1. Presence of contagious pathogens?

Staph aureus
Strep ag
Mycoplasma
Prototheca

Is an environmental organism — isolation from BT milk
does not necessarily mean IMI

At least one lab in US offers strain typing from BT
isolates to help determine if isolate found is common
IMI-causing strain



Bulk Tank Culture

* Presence of contagious pathogens?
— Cannot predict the number of infected quarters

— Negative results does NOT mean no infected
quarters

e Best Practice:
— Monthly, or at least quarterly BT culture including
Mycoplasma

e Particularly important if replacements from off-site
e Less important if culturing clinical cases



Screening pooled or string samples

Similar to bulk tank culture, only smaller
group of cows are screened

 For example:

— Pooled fresh cow samples screened for
mycoplasma

— String samples screened for contagious pathogens
(a string is usually a pen of cows or a turn of the
milking parlor)



String samples

e Collected using a special
drip valve installed in the
milk line

e More sensitive than BT
culture since fewer cows
per string

e Some potential for
contamination of line
between pens

http://www.gmisystems.com/dairy-farm/string-sampling
See Godden, JDS 2002 Field Validation



http://www.qmisystems.com/dairy-farm/string-sampling

Other screening options

e Individual composite or quarter cultures
screened for contagious pathogens only

— May offer reduced cost testing
— Culture or PCR — same considerations apply



Pooling milk samples

 Primary for mycoplasma

— If positive pool, then have to test individual
samples

— Saves S, takes more time
— Potential benefit of using PCR for pooled samples
— Ideal # to pool depends on prevalence of infection

e Probably ~5 samples per pool is ideal, 10 is common
(Murai et al., Prev Vet Med, 2014)



DESIGNING A
DETECTION/DIAGNOSTIC STRATEGY



Designing a diagnostic strategy

e First, consider the risks:
— Are contagious pathogens present?

— Does the dairy purchase cattle or bring in
replacements raised off-site and commingled with
heifers from other operations?

— What s the herd SCC?
— What is the new infection risk?



Designing a diagnostic strategy

e |f there are already contagious pathogens
present 2 most aggressive screening
— Clinical mastitis cases, fresh cows, high SCC cows
— Segregation and string sampling
— “Hospital Out” cows



Designing a diagnostic strategy

e |f there are significant risk factors for contagious
pathogens = moderately aggressive screening

— Bulk tank culture (or string samples if large dairy)
monthly

— Fresh cows
— +/- hospital tank* or clinical mastitis cultures

— (hospital tank contains treated milk, so less likely to
find most pathogens, with exception of Mycoplasma)



Designing a diagnostic strategy

e If low risk for contagious pathogens, but high
bulk tank SCC, target changes a little, but
some screening still indicated
— Bulk tank culture monthly
— Culture high SCC cows = treat or manage

— Periodic cultures of clinical mastitis cases to
determine primary pathogens and help focus
prevention efforts



Designing a diagnostic strategy

e If low risk for contagious pathogens, and low
bulk tank SCC, the goal is to detect problems
early, before they become disasters

— Bulk tank culture monthly, or at least quarterly

— Periodic cultures of clinical mastitis cases to
determine primary pathogens and help focus
prevention efforts



Questions?

Erin Royster, DVM, MS

royster@umn.edu

Veterinary Population Medicine

University of Minnesota College of Veterinary Medicine

UNIVERSITY OF MINNESOTA



mailto:royster@umn.edu
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