
Next-Gen Mastitis 
Management with 
Precision Dairy Technology



VISUAL 

DETECTION 

AND 

TREATMENT



FORESTRIPPING



CMT
 Cowside

 Cheap

 Easy

 Simple

 Detects relative cell 
content

 Does NOT give SCC



COWSIDE TESTS



DHI SCC MONITORING



A ROAD PAVED WITH TECHNOLOGY

Rapid, 

continuous 

measurements





WHITE REVOLUTION



DETECTION NEEDS VERY 

DIFFERENT



FOUR DIFFERENT SCENARIOS

 Cows with severe clinical mastitis 

needing immediate attention

 Cows with subclinical mastitis, mild or 

mild, or moderate clinical mastitis not 

needing immediate attention

 Cows needing attention at drying off

 Monitoring of udder health at the herd 

level



Reduced labor
Separate 

abnormal milk

Early treatment 
and 

intervention

NSAID 
administration?

Supportive 
therapy/probiotics?

Pathogen-specific 
approach?

Increase in 
bacteriological 

cure

Fewer chronic 
cases?

Reduced 
chronic cases

Faster more 
appropriate 

treatment regimes

Reduced mastitis 
transmission

Contagious animals 
separated sooner

Increase in well-
being

Fewer severe cases

Pain relief

MASTITIS DETECTION BENEFITS



MASTITIS DETECTION PLUS CULTURING 

MAGNIFIES VALUE



DRYING OFF

 Abrupt cessation is US industry norm

 Milk leakage and discomfort are 

concern

 Increase risk of IMI Primiparous 

animals show reduced risk of IMI with 

gradual cessation

 Role in tailoring drying off approach

 Selective dry cow therapy







Wearable Sensors





Real-time measurement without blood extraction
Progesterone for Fertility

BUN, BHB and NEFA for energy status

Body temperature

First health microchip optimized for dairy

With a smart ear tag monitoring 
Lameness

Movement

Behaviour

And API data integration 
from other technologies

NEFA





Machine Vision Technologies



Missed Post Dip Event Phone Time





Inline Somatic Cell Count





GEA’S 

DAIRYMILK 

M6850

 First somatic cell count system focus 
on each udder quarter individually

 Works with DairyRobot R9500, 
former Monobox or DairyProQ

 Uses Electrical Permittivity Threshold 
(EPT) technology, a patented, physical 
method to measure somatic cell 
counts in milk, with no resources or 
reagents







 Light scattering, absorption and 
fluorescence to simultaneously 
determine milk composition

 In-line and handheld devices



ELECTRICAL 

CONDUCTIVITY

 Ion concentration of milk changes, increasing 
electrical conductivity

 Inexpensive and simple equipment

 Wide range of sensitivity and specificity reported 

 Results improve with quarter level sensors

 Improved results with recent algorithms

 Most useful combined with other metrics



MILK COLOR

Color variation (red, blue, and green) sensors in 
some automatic milking systems

Reddish color indicates blood (Ordolff, 2003)

Clinical mastitis may change color patterns for 
three colors (red, green and blue)

Specificity may be limited





Temperature
• Not all cases of mastitis result in a temperature response

• Best location to collect temperature?

• Noise from other physiological impacts









We automate mastitis detection 
without touching the cow or milk.

ADVANCED IMAGING & MACHINE LEARNING

▪ Camera installed on rotary parlor

▪ Infrared image analysis at every milking

▪ In-barn, “edge”, data processing

▪ Real-time signal to workers

▪ Integrates with other farm software systems 

© 2022 EIO Diagnostics, Inc.  |  Confidential & Proprietary

EIO advanced imaging and machine learning



Thermography

May be limited 
because not all cases 
of mastitis result in a 

temperature response

Difficulties in 
collecting images

Hovinen et al., 2008; Schutz, 2009

Before Infection            After Infection





Spectroscopy

• Visible, near-infrared, mid-
infrared, or radio frequency

• Indirect identification 
through changes in milk 
composition

• AfiLab uses near infrared

• Fat, protein, lactose



Steele and Petersson-Wolfe, unpublished





Lab on a Chip



Biosensors and Chemical Sensors

• Biological components (enzymes, antibodies, or 
microorganism)

• Enzyme, L-Lactate dehydrogenase (LDH), is released 
because of the immune response and changes in cellular 
membrane chemistry

• Chemical sensors: changes in chloride, potassium, and 
sodium ions, volatile metabolites resulting from mastitis, 
haptoglobin, and hemoglobin (Hogeveen, 2011)



• Progesterone

• Heat detection

• Pregnancy detection

• LDH enzyme

• Early mastitis detection

• BHBA

• Indicator of subclinical ketosis

• Urea

• Protein status

Herd Navigator





Individual 
Cow SCC 
from a Bulk 
Tank Sample



On-Farm PCR 
Pathogen 
Detection





What Lessons 
Can be 
Learned from 
the Technology 
Graveyard?



Nobody on Team that Knows Cows



Physical Form Problems



Device Integrity



Identifying, fixing, or replacing broken, misfitting, or malfunctioning devices



Cow ID issues?  Right data from 
the right cow?



Too Much Infrastructure Needed



Plug and Play 
Has Different 
Meanings for 
Different 
People



Rodents and Other Farm Realities



Lightning Strikes Twice



Rural Connectivity Limits



Focus on Technology, Rather than Information



Some Data Interesting but Not Useful



How Much 
Data Do We 
Really Need?



• Clinical or 
subclinical

• SCC 

• Human 
detection of 
clinical signs

• Bacteria 
presence

• Time window



Mastitis 
Challenges

DYNAMICS OF CLINICAL AND 
SUBCLINICAL MASTITIS

POTENTIAL FOR 
OVERTREATMENT

EMPLOYEE EDUCATION

WHAT ACTION TO TAKE?



Mastitis 
Challenges

CALIBRATION ACROSS TIME

AUTOMATIC DIVERSION OR 
ALERT

PATHOGEN DIFFERENCES

FARM DIFFERENCES



Are we focused too heavily on disease detection?



Are we measuring the targets we intend to?

Can’t forget 
the need for 
third party 
validations



X ≠ X and Y ≠ Y

Jones et al., 2020

Means for 135 

cows 

DIM 1-21



Disappearing Data

847 cow days (29%) out 
of possible 2898

Tech 
3

Tech 
2

Tech 
1

• 138 cows

• DIM 1 to 21

• 2898 cow days

• 7 technologies

Tsai et al., 2020



How good 
are we at 
finding 

events of 
interest?



The Full Story

† P < 0.1, * P < 0.05, ** P < 0.01, *** P < 0.001
Tsai et al. 2020

Technology Disease

Detection 

Rate (%)

False 

Positive 

Rate (%)

System 1 80 15

System 2 80 19

System 3 70 23

System 4 78 18

System 5 76 20

System 6 46 12

System 7 60 15



Data Silos

DHIA Sensors Genetics
Milk 

Buyer
Nutrition Financial



Data Integrators



Too Costly to Justify Investment



Economic 
Considerations

• Initial investment

• Ongoing, variable costs

• Only reducing, not eliminating 
case cost

• Compare detection versus 
prevention investment

• Consider cost of intervention

• Intervention success likelihood

• Is the information used or 
ignored?





Never Lose 
Sight Of the 

Cow



Jeffrey Bewley, PhD, PAS

jbewley@holstein.com

1-859-699-2998

www.smartholstein.com

mailto:jbewley@holstein.com

	Slide 1
	Slide 2: Visual detection and treatment
	Slide 3: Forestripping
	Slide 4: CMT
	Slide 5: Cowside Tests
	Slide 6: DHI SCC Monitoring
	Slide 7: A Road Paved with Technology
	Slide 8
	Slide 9: White Revolution
	Slide 10: Detection Needs Very Different
	Slide 11: Four Different Scenarios
	Slide 12: Mastitis Detection Benefits
	Slide 13: Mastitis detection plus culturing magnifies value
	Slide 14: Drying off
	Slide 15
	Slide 16
	Slide 17: Wearable Sensors
	Slide 18
	Slide 19: First health microchip optimized for dairy
	Slide 20
	Slide 21: Machine Vision Technologies
	Slide 22
	Slide 23
	Slide 24: Inline Somatic Cell Count
	Slide 25
	Slide 26: GEA’s DairyMilk M6850
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Electrical Conductivity
	Slide 31: Milk Color
	Slide 32
	Slide 33: Temperature
	Slide 34
	Slide 35
	Slide 36
	Slide 37: We automate mastitis detection without touching the cow or milk.
	Slide 38: Thermography
	Slide 39
	Slide 40: Spectroscopy
	Slide 41
	Slide 42
	Slide 43: Lab on a Chip
	Slide 44: Biosensors and Chemical Sensors
	Slide 45
	Slide 46
	Slide 47: Individual Cow SCC from a Bulk Tank Sample
	Slide 48: On-Farm PCR Pathogen Detection
	Slide 49
	Slide 50: What Lessons Can be Learned from the Technology Graveyard?
	Slide 51: Nobody on Team that Knows Cows
	Slide 52: Physical Form Problems
	Slide 53: Device Integrity
	Slide 54: Identifying, fixing, or replacing broken, misfitting, or malfunctioning devices 
	Slide 55: Cow ID issues?  Right data from the right cow? 
	Slide 56: Too Much Infrastructure Needed
	Slide 57: Plug and Play Has Different Meanings for Different People
	Slide 58: Rodents and Other Farm Realities
	Slide 59: Lightning Strikes Twice
	Slide 60: Rural Connectivity Limits
	Slide 61: Focus on Technology, Rather than Information
	Slide 62: Some Data Interesting but Not Useful
	Slide 63: How Much Data Do We Really Need?
	Slide 64
	Slide 65: Mastitis Challenges
	Slide 66: Mastitis Challenges
	Slide 67: Are we focused too heavily on disease detection?
	Slide 68: Are we measuring the targets we intend to?
	Slide 69: X ≠ X and Y ≠ Y
	Slide 70: Disappearing Data
	Slide 71
	Slide 72: The Full Story
	Slide 73: Data Silos
	Slide 74: Data Integrators
	Slide 75: Too Costly to Justify Investment
	Slide 76: Economic Considerations
	Slide 77
	Slide 78: Never Lose Sight Of the Cow
	Slide 79

