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Module 4 Introduction - Outline

* Why do we care?

* Cost components of poor udder health

* Sub-clinical mastitis — SCC — herd and cow level
* Clinical mastitis —incidence and cost

* Pathogen identification using culture or PCR

* Prevention — best milk harvest practices




Introduction —why do we care?

v'Mastitis: inflammation of the udder
* Most commonly associated with bacterial infection

v'One of the most important diseases of the dairy industry
 Costs dairy producers $625 million/year (CBMQRN)
* clinical, sub-clinical and prevention

v’ Intramammary infection impacts milk quality....SCC

v'Largest proportion of use of antimicrobials in the dairy
industry is for mastitis treatment and prevention

v'Mastitis is a multi-factorial disease with many component
causes with contribution from the bug, the cow and the
environment
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Udder Health and Milk Quality
on Canadian Dairy Farms

Cost Components of poor udder health



Cost components for mastitis in a 100 cow

Canadian dairy herd (M. Aghamohammadi et al., 2017)

S662 per milking cow per year

e 34% attributa
e 48% attributa
e 15% attributa

Source: CBMRQN and NDS2015

D
D

D

e to clinical mastitis
e to subclinical mastitis
e to preventive measures




Clinical versus Sub-clinical Mastitis

IRCM {quarter cases per 365 cow-days at risk)
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Figure 6. Scatter plot of the incidence rate of clinical mastitis

(IRCM) wersus bulk millk SCC (EMSCC).

CLINICAL MASTITIS ON CANADIAN DAIRY FARMS
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. Incidence rate of clinieal mastitis (TRCM) vs. geometric mean bulk millk 3CC (BMSCC) on 108 Canadian daary farms.

Incidence of Clinical Mastitis and Bulk Tank SCC are INDEPENDENT!

(Barkema et al.,

1998; Olde Riekerink et al.,

2008).
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Udder Health and Milk Quality
on Canadian Dairy Farms

Sub-clinical mastitis — SCC — herd and cow level & cost



SCCs x 10*3

Ontario Weighted Average Bulk Tank SCCs
January 1988 to Oct 2017

450

400

350

300

4

!'.;h;i A li i

250

AL & AN
AV49ivewaY

YV, 1!!!**!*

200

150

100

50

O I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
RPN PN POFT RPN DR P S R AN KL A AX D A0 KL
R A R R R R R R A A R R A AN RN




Impact of Penalties and Premiums on SCC

SCC
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Ontario Monthly Average Bulk Milk SCC 2011, 2012 & 2013
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SCC Test Results — Weighted Counts by Range

Weighted Producers ) Penalty Range
Month | Average Tested | <151 ] 151 -225)226-299 300 - 399|400 - 499 >499
Oct-16 232 3.704 15.5 31.4 29.9 20.0 2.9 0.4
Nov. 219 3.691 18.8 33.5 29.0 16.0 2.4 0.2
Dec. 214 3,675 21.0 35.0 27.0 14.5 2.1 0.3
Jan. 208 3,062 23.8 35.4 24.7 14.0 1.9 0.2
Feb. 206 3.656 24.4 35.3 25.1 13.0 1.8 0.3
Mar. 203 3.657 25.6 36.2 24.1 12.3 1.6 0.3
Apr. 204 3.640 254 35.9 23.8 12.9 1.7 0.2
May. 209 3.042 23.3 35.0 25.2 13.9 2.3 0.3
Jun. 224 3,028 19.2 32.3 25.7 18.6 3.7 0.6
Jul. 241 3,627 13.7 29.1 27.2 23.2 5.8 0.9
Aug. 245 3,620 13.0 27.3 28.9 24.6 5.1 1.0
Sep. 232 3,015 16.3 29.9 29.7 20.6 2.9 0.7
Oct-17 230 3,606 15.4 32.0 29.6 19.8 2.8 0.4
12-Month
Average 220 3,643 20.0 33.1 26.7 17.0 2.8 0.5
6-Month
Average 230 3,623 16.8 \__ 309 J 277 20.1 3.8 0.7

Note: SCC penalty level change to 400,000 on Aug. 1, 2012
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Canadian BTSCC by Province (2011-2014)
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o SCIEN,
4R ﬁ?”%, J. Dairy Sci. TBC:1-13 M at GUELPH
Sl\§=’,’§ https://doi.org/10.3168/jds.2017-13336
%!r_{@’»” © American Dairy Science Association®, TBC.

Canadian National Dairy Study: Herd-level milk quality

C.A. Bauman,*1 H. W. Barkema,t J. Dubuc,f G. P. Keefe,§ and D. F. Kelton*

*Department of Population Medicine, University of Guelph, 50 Stone Rd., Guelph, Ontario, N1G 2W1, Canada

TDepartment of Production Animal Health, University of Calgary, 2500 University Dr., Calgary, Alberta, T2N 1N4, Canada

iFaculté de médecine vétérinaire, Université de Montréal, 3200 rue Sicotte, St- Hyacinthe, Québec, J2S 2M2, Canada

§Department of Health Management, University of Prince Edward Island, 550 University Avenue, Charlottetown, Prince Edward Island, C1A 4P3,

Canada

Table 3. Mean geometric SCC (x1,000 cells/mL) and herd-level prevalence of Staphylococcus aureus- and
Prototheca-positive PCR tests in bulk tank milk by province in Canada

No. of bulk Mean gSCC' Staph. aureus
Province tank tests (%) (95% CI) positive (%)  Prototheca positive (%)
British Columbia 19 (5) 174 (168 180) 2 (10) 2 (10)
Alberta 20 (5) 195 (189-200) 5 (25) 1 (5)
Saskatchewan 10 (3) 236 (224 248) 4 (40) 0 (0)
Manitoba 10 (3) 234 (226243 4 (40) 1 (10)
(Outario 132 (35) 220 (217 222)) 7t 52 (39) 8 (6)
Québec 121 (33) 507 (205 200) 75 (62) 7 (6)
New Brunswick 17 (5) 176 (166-186) 12 (71) 0 (0)
Nova Scotia 18 (5) 189 (180-199) 8 (44) 0 (0)
Prince Edward Island 20 (5) 199 (189-209) 8 (40) 3 (15)
Newfoundland 5(1) 221 (192-250) 2 (40) 2 (40)
Total 372 208 (207 210) 172 (46) 24 (6)

'¢SCC = production-weighted geometric mean SCC.
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Proudly serving Ontario’s milk producers

L{)nglt Home * Farmers = Historical Test Results
BlEsunes Historical Test Results
£ Quota Exchange
Prod and Quota Calc
Daily Test Results 435350 UNIVERSITY OF GUELPH C/O ELORA DAIRY CENTRE PID: ON4111665
Water Test Results Test Type: |Somatic Cell Count  [v]
lodine Test Results
Historical Test Results Official Somatic Cell Count Test Results
500
Monthly Test Penalties Somatic cells are white blood cells and epithelial cells commaonly found at low levels in milk. When a
Pickup Histo pathogen is present in the udder, the body produces high numbers of white blood cells to combat the
.p . y infection. High levels of these cells in milk indicate abnormal, reduced quality milk that is caused by an
Publications s00 J intramammary bacterial infection (mastitis). High SCC levels decrease yield, quality and the safety of
Ag Employment cheese and other dairy products.
Programs & Policies
Forms
400
Milk Prices
CQM Program Test Results {by Pickup Date)
DFO Research 2017/04/26: 210 ~
Farmgate 5 3001 2017/04/24: 214
E proAction “ ||' ﬂ 2017/04/22: 203
Supply Management 200 | Ll | Ill Iul i, hl | h , _ 2017/04/20: 204
Dairy Code of Practice T T T
| BT 2017/04/18: 211
Transporters. 2017/04/16: 229
Consumers 100 7 2017/04/14: 208
2017/04/12: 203
v
2017/04/10: 288
& Media o 1 T T
DFO Core Values January 2014 January 2015 January 2016 January 2017 January 2018
& User Options [ Blus Line - Your Results
l:l Yellow Line - Warning Range
El Red Line - Penalty Range
NS
Privacy Policy | Accessibility Policy | € Dairy Farmers of Ontario 1993 - 2016 -’ T

Grean Vis i r:q-‘-—-ﬁ-
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Variability in ‘Daily’ Bulk Tank SCC’s

Bulk Tank SCC ® Average monthly bulk tank SCC
* Bulk tank SCC above graph scale A Penalty assessed at NEW 400 SCC limit
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File  Daily Event Entry  Health Event Entry  DHI+ID}  Health Vacc Options  Mgmt Reports  Testday Rpts My Reports Herd Summaries Help
o = BB T - Hd - 2 a - Bp B T m [E - g =™ Server
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- What is the testday estimated bulk tank S5CC?

EBnalyzing 484 cows on Test Date 3,514,717
|—— Bulk Tank Today ——|
Total Milk 18574 |- Current Settings ————— |
Average Milk 24 Milk price 0.00
Bulk FEctF 3I.Z25 Fat Base o.0 Diff CI-CICIl
Bulk FEctP 3.12 PFtn Base o.0 Diff 0.00
S5CC Premiums undefined or not present
Without any cows removed : Bulk Tank S5CC Z5@
Pay Price a.0ao
Deily Income a
| Bulk Tank after | Bulk Tank after
| removing ocnly this | removing cow and
| cow from tank | 2ll cows zbowve it
ID RERO DoC DIMTID PSCC $£>4 MILE WValue SCC %Tank | Price @5CC Income | Price @5CC Income
=== | |
Z403 BRED a] 4z Ze95 3 £ 0.00 5S08e 5.5 o.00 Z4Z2 a] o.00 Z4Z2 a]
T431 BRED a] 10& 4504 4 13 0.00 395335 4.5 0.00  Z45 a] o.00 231 a]
2543 SLD/SDIE a] 1lz& 593935 3 13 0.00 395335 4.5 0.00  Z45 a] o.00  ZZ0 a]
3040 FRESH a] 23 1z 1 51 0.00 3585 4.3 0.00  Z45 a] o.00 ZO0S a]
2117 BRED a] 105 ZZZ4 4 28 O.00 4383 3.5 0.00 Z4e a] o.00  Z0O0 a]
3227 EREE 117 145 5117 4 14 0.00 395335 3.3 o.00  zZ47 a] o.00 151 a]
3085 NO BRED a] 357 le 1 31 0.00 3833 z.7 o.00 Z45 a] o.00 185 a]
Z38Z FRESH a] Z0 Ju] 1 45 0.00 159&8 Z.3 o.00 251 a] o.00 175 a]
248z BRED a] 27 2758 3 )3 0.00 1587 1.5 o.00 252 a] o.00 175 a]
Z1ZZ EREE 110 1le3d 1320 @ 35 O.00 21435 1.8 o.00 252 a] o.00 171 a]
T41l3 EREE 53 135 1774 5 12 O.00 4013 1.7 o.00 252 a] 0.00 1lee a]
Z3zZ8 BRED a] sS4 3004 3 51 0.00 1374 1.7 o.00 252 a] o.00 1le3 a]
Z9g8 EREE 131 Z0og ZBZZ 5 la O.00 4033 1.5 o.00 252 a] 0.00 155 a]
3270 BRED a] 47 =1= 1 zZe 0.00 2235 1.5 o.00 252 a] 0.00 155 a]
2780 OESOBEM a] 103 574 4 zZ1l o.00 Z8e7 1.4 o.00 252 a] o.00 152 a]
7543 EREE 55 145 34 1 41 O.00 1443 1.4 o.00 253 a] 0.00 148 a]
33zZ8 BRED a] 50 135 1 20 o.00 1lszs 1.3 o.00 253 a] 0.00 145 a]
2305 BRED a] 181 e08 5 )3 0.00 Sg1 1.2 o.00 253 a] 0.00 142 a]
2350 OE/SOBEM a] 105 3010 4 34 0.00 1375 1.1 o.00 253 a] o.00 140 a]
2810 OE/SOBEM a] a7 130 3 Z5 0.00 1578 1.1 o.00 253 a] o.00 137 a]
3zZ08 EREE el a7 1300 3 Z5 0.00 14535 1.0 0.00 Z54 a] o.00 135 a]
3ZZ5 EREE 47 141 45 1 £ 0.00 915 1.0 0.00 Z54 a] o.00 133 a]
2475 DRY Z15 Zg59 417 10 35 0.00 1045 1.0 0.00 Z54 a] o.00 130 a]
3Z13 EREE 143 1735 47 1 zZ1l 0.00 15335 1.0 0.00 Z54 a] o.00 128 a]
7454 SLDSDIE a] 1le5s Z05 5 Z0 0.00 2025 1.0 0.00 Z54 a] o.00 125 a]
7515 DRY 43 3e5 a5 1 12 O.00 2241 o.39 0.00 Z54 a] o.00 123 a]
2112 MO BRED a] 325 1z7& 7 Z5 0.00 1357 o.39 0.00 Z54 a] o.00 121 a]
2771 EREE =3 115 e3e 4 15 o.00 zZ487 o.39 0.00 Z54 a] o.00 118 a]
7340 SLDSDIE a] 5 Ju] 1 @ 0.00 &l158 o.39 0.00 Z54 a] o.00 1lse a]
23901 EREE zZ0g zZgg Z3Z @ 34 O.00 1042 0.8 0.00 Z54 a] o.00 114 a]
Value — Dollar walue of milk produced, adjusted for 5CC Premiums
@sCC — Test day raw somatic cell count, in thousands.
%Tank — Percent of bulk tank 5CC contributed by this cow.

DAIRY

UNIVERSITY



“Normal” SCC’s for Clean Cows

Cell count

140 -
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Average SCC of Uninfected Cows

= Heifers /

—Parity 2

Parity 3 and greater

><———;\/

Schukken, 2011
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* commands ¥ CowcCard & Grid {E] Report {d] Graph 52 Activity

@] Home

[ ( 4/11/17) = Prt OFF Tasks: Mone (= C:\HERDS\DHMCP\COWFILE1.DAT DHMCP example herd
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&2 DairyComp 305: DHMCP example herd O X
File Daily Event Entry Health Event Entry DHI+ID Health Vacc Options  Mgmt Reports  Testday Rpts My Reports Herd Summaries  Help
@ @ P EA-H-, d-% B tmE-Q <=Server
Options
Has the percent of new and chronic infected cows increased over time for the entire herd (Table)?
ApriS |Mayl5 [Juni5 [1ul1S |Augl5 |Sepl5 [Oct15 [Novi5 |Dect5 [Jani6 |Febi6 |Mari6 |Apri6 [Mayl6 |Juni6 |ul16 |Augi6 |Sepi6 [oct16 |Novie |Dect6 [Jani7 |Febi7 Mar
SCC
Chronic % 16 15 14 17 18 18 16 19 19 17 14 15 14 14 14 11 12 12 14 12 13 15 12
# 73 70 &6 80 83 78 &6 84 87 73 62 67 67 6o 38 i 4 i 37 45 32 68 32
New Inf % 8 7 12 a 14 15 10 9 11 10 10 9 8 ] ] 12 7 11 8 9 10 11 9
# 37 33 a0 42 64 68 42 41 30 44 45 43 36 28 26 4 30 47 E) 35 41 49 38
Cured % 6 9 ] 9 7 12 12 10 8 10 11 9 7 7 ] ] 10 ] 7 6 8 ] 9
# 26 42 26 43 34 35 i 42 36 42 30 39 34 34 23 21 44 27 27 23 31 26 37
Clean % 70 70 68 63 61 33 62 62 61 64 63 67 70 73 73 72 71 71 71 72 68 68 70
# 314 337 320 303 281 241 263 268 275 283 204 309 326 344 321 322 316 303 282 269 268 299 296
HiFresh % 21 20 42 36 46 42 42 39 24 Eh 37 11 A 27 16 30 35 29 30 20 23 22 30
# 11 3 16 15 17 26 22 20 12 16 24 4 10 8 8 14 8 10 14 13 20 9 22
LoFresh % 79 80 38 o4 4 38 38 61 76 &6 63 89 69 73 84 70 63 71 70 a0 73 78 70
# 42 20 22 27 20 36 AN Eh 39 36 41 32 22 22 43 33 15 23 33 33 61 32 =l
Cure Risk 27 38 26 35 28 40 43 34 30 37 44 38 33 33 26 31 45 33 33 33 38 29 43
Mews Risk 10 9 15 12 19 21 14 13 15 14 13 12 10 8 7 14 9 13 10 11 13 14 11
< >
“) Home T commands £F CowCard =) Grid {S] Report 4 Graph EZ3 Activity

[ ( 4/11/17) ‘% Prt OFF Tasks: None (= C:\HERDS\DHMCP\COWFILEL.DAT DHMCP example herd




Sub-clinical Mastitis Benchmarks for
Ontario —2011-2012

New
Infections

Chronic
Infections

High Fresh

Herd Summary SCC Benchmarks for Ontario Herds

Schukken

Ontario

BEST

OK

Not OK

Ql-WwW

Ql-S

Q2-W

Q2-S

Q3-W

Q3-S5

Q4-W

Q4-S

<5%

8%

>8%

5%

7%

8%

10%

11%

13%

14%

16%

<5%

10%

>10%

7%

9%

12%

14%

15%

17%

21%

24%

<10%

15%

>15%

13%

18%

20%

23%

27%

30%

35%

38%

Q = Quartile (Q1 are BEST 25% of herds based on Herd Average SCC in that month)

W = Winter (March, 2012)

S = Summer (August, 2011)




DAIRY 4%

Milk Loss Due to Elevated SCC

1400 [ [ [ 1 [ [ [ [
( FIGURE 1: Adapted from G. Shook - University of Wisconsin ) P
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Raubertas & Shook, JDS, 1982.



Milk Loss Due to Elevated SCC
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1 DAIRY AN
M at GUELPH

——/

;[ Shook - Lactation 3+

[ Hand, Godkin, Kelton- Lactation 3+

wv“ﬁl\oF.

S4By . Dairy Sci. 95:1358-1362

3 2 http:/idx.doi.org/10.3168/jds.2011-4927

'a'%_ ,'i.,«" © American Dairy Science Association®, 2012.

Milk production and somatic cell counts: A cow-level analysis

K. J. Hand,*' A. Godkin,t and D. F. Keltont

*Strategic Solutions Group, Puslinch, ON, Canada, NOB 2J0
TOntario Ministry of Agriculture, Food and Rural Affairs, Elora, ON, Canada, NOB 150
$Population Medicine, University of Guelph, Guelph, ON, Canada, N1G 2W1
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Milk Loss Due to Elevated SCC

1362 HAND ETAL.

------ Lactation 1 = = = = Lactation 2 Lactation 3

1800

180

: -
g8 8

Lactation Average Milk Loss (kg)

Number of Test Days with SCC> 100

Figure 1. Estimated lactation milk loss (kg) plotted against the number of lactation test days where SCC exceeded 100 (x10° cells/mL;
S100).
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Milk loss for high SCC

wrer=1 Y 5% 2%

| 200 11 5
LCTGP=2 | 91% 7% 1%
| 126 10 2
LCTGP=3 | 68% 23% 9%
| 127 43 16
Somatic Cell Counts as they relate to screening tests and estimated milk losses. |
(Taken from NMC's LaboratoryHandbook on Bovine Mastitis) Total | 84% 12% 4%
| 453 64 23
CcMT . E:tictm_ate: Milk |
roduction Loss per
Score cow/year (Ib) SCC ]. OOO OOO
100,000 3 400 17001bs = 771kg
negative 200,000 6 800 171kg x 23cows = 17 733kg
300,000 7 1,000 17 7383 x $0.69=$12 235.77
400,000 8 1,200
500,000 9 1,300 SCC 200 000 Whﬂf is the
600,000 10 1,400 *Assume 64 at 200 .
700,000 10 1,500 8001bS = 362kg assumpTlON?
800,000 11 1,600
900,000 " 1,650 363kg x 64cows = 23 230kg
1,000,000 12 1,700 23 2301(9' X $069 = $ 16 029.04
1,200,000 >12 >1,700

Total= $28 264.04
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Milk loss due to elevated SCC is only partially recoverable.

Per Cow per Doy
Average Milk Loss

Average Cost of Milk Los

Total Cost of Milk Loss

80 Cows

2014 2015
APR AN JUIM JUIL ALIG SEP QCcT NOY DEC JAMN FEB
062 0.7z 0.83 0.85 0.B2 061 0.51 0.43 058 0.7a 0.78
] 0.48 0.5 a.Fa 0.7 0.62 0.7 034 0.37 0.43 056 0.55

¥1.091. 52 %1 402 086 %1.6249% %1.706.38 %1.493.94 %1.232490 $1.0538.05 $965 96 %1 16463 %1.591.085

Herd Losses Due to Elevated SCC based on individual cow monthly SCC.

® Bulk Tank SCC * Bulk Tank SCC above graph scale

MAR
0.7a
0.5z

$1.429 682 $1.360.54

1000 4
900 ®
LN |
800 . . .
- $17,000 in lost milk production in 12 months!
700 e
-
O 600 e o
w . -
= '. - °
S 500 .- s * [ ™ - 4
~ c e .- . '- .
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Milk loss due to elevated SCC is only partially recoverable.

2074

2015
Fer Cow per Day AFPR MAY JUN JUL AUG SEF oCcT NOY DEC JAN FEB WAR
Awerage Milk Loss 0.43 0.50 0.5 0.53 0.45 0.44 0.45 0.45 040 .52 043 0.46
Awerage Cost of Milk Loss 0.3z 0.37 033 0.39 0.34 0.33 0.35 0.34 036 0.39 0.3z 0.34
I'otal Cost of Milk Loss U492 81 $1.063 08 $1.061 49 $£1.7147 79 $1.044.43 $4LE 70 $1.057 493 S48b bb £1.049.03 s$1.048 40 $d14.492 $4938 b5

80 Cows
Herd Losses Due to Elevated SCC based on individual cow monthly SCC.

® Bulk Tank SCC * Bulk Tank SCC above graph scale
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800 Even low SCC herds have High SCC cows...losing about $12,000 per

200 | year
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Milk loss due to elevated SCC is only partially recoverable.

Per Cow per Doy
Average Milk Loss

Average Costof Milk Loss

Total Cost of Milk Loss

80 Cows

1000 §
900
800
700

Bulk Tank SCC

300
200 ]

100 ]

600
500
400

0]

20714

APR AN JUIN JUIL ALIG SEP acT
0.&62 0.7z 0.83 0.85 0.52 0.&3 051
045 0.5 0.7d [y 0.62 [ 0.38

$1.091 52 %1 4602686 #1 62495 £1 70838 #£1.49994 £1.232490 £1.038.05

2015
NOY DEC JAR FEB MAR
0.49 058 0.78 078 070
0.37 0.43 0.58 058 0ez

$965 96 $1.164.63 $1.591 085 $1. 4259682 $1.366854

Herd Losses Due to Elevated SCC based on individual cow monthly SCC.

®* Bulk Tank SCC * Bulk Tank SCC above graph scale

Only $5,000 MORE per year in lost milk
production...recoverable?

T
oAPRI4

T T T T T T T T T T T T
OIMAY 14 D1JUMN1a o1JuL14 olALG14 01SEP14 01oOCTi4 DINOWY1A 01DECT4 01JAMNIS CIFEB1S OTMARIS 01APRIS

Pickup Date
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Clinical mastitis — incidence, pathogens and cost
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Clinical Financial Losses ™®aiGUELPH
~ Cingnosis Associated with Mastitis

« Treatment

« Discarded Milk

. Labour

« Premature Culling

Subclinical
REDUCED MILK PRODUCTION

Milk Loss Due to Elevated SCC



Incidence of new Infections during
lactation and the dry period.

CALVING DRYING OFF CALVING

RATE OF NEW INFECTION

LACTATION i DRY PERIOD |



CM cases per 100 cow-years

Clinical Mastitis: Identified
and Reported by Producers

Clinical Mastitis incidence on 91 Canadian Dairy Farms — CBMRN Cohort

Severity Score:
1 (abnormal milk) 50%

120 | " Goal Z?SCEST(skloO/t C°IW ';’33; 2 (swollen quarter) 38%
chukken et al., o
100 | 3 (systemic signs) 12%
.‘.
80 > 39 cases/100 cow-years «
4 °
60 - : ..., el
| «o
%7 26 cases/100 cow-years geone “‘o)txo"
U x«)‘.. |
20 1 e «"**® corioni® ‘:« |
L0 c(o10N¢® Oxoull I
O ?".“ T T ! T T T T T ! T T 1
0 10 20 | 30 40 50 60 70 80 90 100
I
v Percentiles

< 15 cases/100 cow-years
S. Dufour, 2012



Pathogens Recovered from 15 Cases
of Clinical Mastitis across Canada

1st case
Strep. dysgalactiae

5 7 ebsuella spp 3.6
No growth 19.1
Strep. uberis 6.5 y \‘

Other 8.9

Contammatedg 7 7 ‘
OtherStrep Spp

=, Réseau canadien de 12 6

\ recherche sur la mammite
\ bovine et la qualité du lait
N\ Canadian Bovine Mastitis and

Milk Quality Research Network

= DAIRY 4%



Cost of Clinical Mastitis in Canada

Based on CBMRN Study:

~ S345/case (Carrier & Dufour, 2009)
 Severe milk yield reduction ($110)
* Milk withdrawal ($90)
* | reproductive performance (577)
* Cost of treatment (S38)
* I probability of culling and death ($30)

A significant chunk is due to Treatment!
So....do we need to treat every case of mastitis?



Recurrence of Clinical
Mastitis Cases

* Clinical mastitis is a recurrent event
e Recurrent cases less severe?

Recurrence of clinical mastitis and impact by case number

Case # % of CM cases Milk yield reduction ! Odds of dying within 1
with 1,2, or3CM (2 following months) month (heifer) !
events (CBMRN Heifer Multiparous (95% Cl)
study)
1st 82 164kg 253kg 5.6 (1.7, 18.0)
P 13 198kg 238kg 23.3 (7.1, 76.2)
3rd 3 --- 216kg 27.8 (3.7, 209.9)

s, Réseau canadien de

¥\ recherche surla mammite
\ bovine et la qualite du lait 1(Bar et aI. 2007 and 2008)

\V) Canadian Bovine Mastitis and
Milk Quality Research Network



Herds Recording Disease Events

100

90

70
60
50
40
30
20

10

1997

Percent of Herds Recording ANY Disease Event

Varies by :
* Disease
* Herd
* Region / Province
* Year

2X

Canadian
Health
Project

1998 1999 2000 2001 2002 2003

Canadian National Health Project

Dafry Cattle Mealkih Definitions

Please record the incidence of these events in your herd records (DHI calendar, log book,

I isted are the main dairy cattle diseases and health events and their corresponding definitions.

software, ete.) and provide to your DHI staff on each test. The information will be used in
genetic evaluations and for generating herd and cow health management reports. To ensure accurate
and consistent diagnosis, please work with your herd veterinarian.

Mastitis

Visually abnormal milk (e.g,, clots, flakes, or watery)
from one or more quarters, that may also include nflammation
ofthe udder (e.g. heat, swelling, o discolouration) and
systemic iliness of the cow.

Lameness
Abnormal gait attributed to either the foot or leg.

Score Description  Assessment riteria
1 Nomal  Walks rpidly and confidently making
ong strdes with a level back.

2 Mildylame  Walks more slowly, making shorter
strides with an arched back. Stands
with a level back and does not appear
to favour afimt

NON-LAME

3 Moderately  Walks slowly, making deliberate short
tame step with an arched back: may fvour
alimb. Stands with an arched back.

discorafort when standing and long
periods of resting, Visible signs of
swalling and psin.

LAME®

4 Seversly  Moves slowly, making requent stops
lame to rest affected limb. Only partially
wight bearing, Stands e with
pronounced arched back.

“indicte that an animl i ame only i she coresa 3 or 4,

Metritis

In a fresh cow up to:and including 20 DIM, the
presence of an abnormally enlarged uterus containing fetid
‘watery red-brown fluid, signs of systemic illness andor fever.
In cows greater than 20 DIM, the presence of abrormal
cervical or vaginal discharge not associated with heat.

Milk Fever
Cows, 72 hours before or after calving, showing
one of the following milk fever stages:
Stage1 = Mild excitement o stifiness
Weakness or weight shifting
« Increased rectal temperature (above 39°C)
Stage 2 = Lies down and cannot get up
« Cold extremities
« Decreased rectal temperature (ess than 38°C)
Stage 3 = Cow lies on side with legs stretched out
« Pulse difficult to detect

Retained Placenta
Fallure to eliminate afterbirth within 24 hours of calving.

¥
“This includes a number of conditions (ractures, lacerations,
tears, and other accidents) that cause a loss of production.

2004 2005 2006 2007 2008 2009 2010 2011 2012

DAIRY

[VERSITY
e




Disease Events Recorded on Farms

Ontario from 1999 to 2012

Percent of Herds Recording Specific Disease Event Events/Herd
Disease 1999 2004 2009 | 2012 2012
Retained Placenta 10 8 29 30 4.4
Metritis (Acute) 2 4 16 23 6.0
Mastitis 10 17 61 68 12.5
Lameness 5 7 25 27 6.8
Ketosis 4 3 11 11 5.0
Milk Fever 6 4 17 16 2.7
Displaced Abomasum 9 8 30 31 2.5

DAIRY

» Dairy producers record what they perceive as useful!
« Challenges around disease definition and recording of
all/some cases.....new vs recurrent.....etc.
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Udder Health and Milk Quality
on Canadian Dairy Farms

Culture and PCR results....AHL and DHI



Clinical Mastitis Treatment 101-
Producer & Vet

Define clinical mastitis
Decide which cows to treat @ N EAC h_
If you treat...identify the bug...and

o wr

s W

Know which treatments work best - =




Mastitis pathogens (mostly bacteria)

MAJOR1 i MINOR!? Uncommon
/\ E
Contagious? Environmental® |
Staphylococcus Coliforms:
[aureus J T ) Yeast
[ -Escherichia coh]

-Klebsiella spp

Serratia spp
Mycoplasma spp

_ Prototheca
(mostly M. bovis)

i Fungi

[ Can be treated with antibiotics quite successfully

D Questionable treatment options and/or success



Pathogen ID Programs for Dairy Herds

What Bugs?

* Periodic culture of ALL milking cows ©ge =
e,

e Strategic culture or PCR of particular groups
of cows at risk

e Culture of clinical cases

e Bulk tank culture




Canwest DHI MAST4 Experience

Oct 2016 - Sept 2017 — farmers spent > $500,000 on PCR tests

e 25,918 MAST4 PCR tests in Ontario and Western Canada (>2,000/month)
* 4,377 herd tests with one or more cows tested

* Herds testing on average 7 cows per test day

6,529 Staph aureus Positive = 16.9% \
3,717 Low (1+) Positive = 14.4%
(3,399 with SCC > 200,000 cells/ml)
(1,330 with SCC > 1,000,000 cells/ml)
717 Mod (2+) Positive = 2.8%

\ 58 High (3+) Positive = 0.2% J

15 Strep agalactiae Positive

144 Mycoplasma bovis Positive g\/ ﬁ uilf / /
479 Prototheca Positive =4 A1




How has the test been used?

Most testing based on:

A. Individual cows with history of elevated SCC to identify
Staph aureus cows for management purposes - common.

B. Whole herd screen because of elevated Bulk Tank SCC -

rare.

Percent of Milking Herd Tested

-

o o
D o

T
o w0 w
< ©O [o)]

¥ T ; T T T T
0nH O 10 O 1L O wWw O w
(SIS S L T B U o B <& SR < © N b

% Milking Cows Tested



Animal Health Laboratory — University of Guelph

e Dec 2016 - Nov 2017......9,340 milk cultures
* 6% NBG and 18% NBP

AHL Mastitis culture results Q2 2015

Klebsiella spp. Trueperella
__— pyogenes

Enterococcus spp.
6%

Corynebacterium

spp.
7%

Staphylococcus
chromogenes
9%

Streptococcus
dysgalactiae

9% Coagulase Neg.
Escherichia coli Staphylococci

10% 12%

I DAIRY 4%
i Q\EDAGS HmEUIN.WEPR yI:IV
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Prevention — best milk harvest practices — NDS 2015
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Best practices for milk harvest m
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 Milk Harvest: Just do it!



http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo_KaxroDNAhVLElIKHbO1AlkQjRwIBw&url=http://www.farmmachinery.co.uk/delaval-milking-parlours/&psig=AFQjCNF66V8hhZuXxuhNt57S6dXqjNqq2g&ust=1464648326395788
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Best practices for milk harvest %

I DAIRY 4%
B at GUELPH

el  CANADA 'S DAIRY UNIVERSITY

Pre-milking prep § Milking Post-milking

* Check for mastitis « Complete milk-out « Disinfection

e Clean/disinfect  Don’t over milk e Protection of teat
e Stimulate letdown canal

Milking time
U
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Best practices for milk harvest m
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* Key milking practices for mastitis prevention and
control (Barkema et al, 1999; Dufour et al, 2011;
Olde Riekerink et al, 2010)

e Gloves & disinfection

* Teat cleanliness

* Single-use towels

e Automatic take-offs

* Post-milking teat dip
* How often are they used?
* How consistently are they applied?




Best practices for milk harvest

e NDS2015 - Phase 1

e Udder health questions used
were from bilingual
guestionnaire validated by

Dufour et al (2010)

S,
P

d"\',l J. Dairy Sci. 100:3839-3849
2 https:/idoi.org/10.3168/jds.2016-12187
s

ACA
ot

> ® American Dairy Science Association"', 2017.

The Canadian National Dairy Study 2015—Adoption
of milking practices in Canadian dairy herds
E. Belage,"t S. Dufour,t1 C. Bauman," A. Jones-Bitton,” and D. F. Kelton"t"

*Department of Population Medicine, University of Guelph, Guelph, Ontario, Canada, N1G 2W1
TCanadian Bovine Mastitis and Milk Quality Research Network, C.P. 5000, St-Hyacinthe, Québec, Canada, J25 7C6

tDepartment of Pathology and Microbiology, Faculty of Veterinary Medicine, University of Montreal, C_P. 5000, St-Hyacinthe, Québec,

Canada, J25 7C6
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Recommended practice

How many milkers wear gloves? (n=1014)
All milkers
Some milkers
None of the milkers
Do you clean gloves?(n=863)
Yes
No
How often do you clean gloves? (n=685)
Only when dirty
Regularly but not between each cow
Between each cow
How do you clean your gloves? (n=679)
With water
With a disinfecting solution
Other
Do you use a pre-milking teat disinfection?
(n=1029)
Yes
No
Do you forestrip?(n=1033)
Yes
No
How do you clean teats? (n=1040)
Drywipe
Predip
Udderwash
Clean water
Disinfecting wipe
Other
No clean

How do you dry teats before unit attachment?
(n=1033)

Disposable paper towel

Reusable cloth towel

Do not dry teats

Other
Do you use the same towel for multiple cows
during a given milking? (n=877)

Yes

No
When do you use automatic takeoffs?
(n=1034)

All cows

Some cows

None of the cows
Do you use a post-milking teat disinfection?
(n=1047)

Yes

No

Proportion (%)

63.6
20.8
15.6

73.9
26.1

58.9
33.8
7.2

45.0
41.9
131

64.4
35.6

81.7
18.3

59.2
25.2
11.4
43

8.37
91.6

68.0
9.22
21.7

96.8
3.15

UNIVERSITY
c

UELFH

SE

1.6

1.2

1.6

19

1.0

2.0

13

15.7
15.7

12.7
12.7

13.7
16.4
14.6
0.39
0.93
0.72
0.19

DAIRY

95% ClI

60.4 - 66.6
18.3-23.6
134-18.1

70.7-76.9
23.1-293

55.1-62.6
30.3-375
57-9.6

41.2-48.9
38.2-4538
10.7-15.9

61.3-67.4
32.6-38.7

79.1-84.0
15.9-20.9

19.8-25.2
49.5-55.9
24.4-30.1
13.1-14.7
7.2-109
3.8-6.6
01-1.0

55.9-62.3
225-28.1
9.5-13.6
3.2-538

6.7-10.5
89.5-93.3

64.7-71.1
74-114
19.0-24.7

95.4-97.8
22-456
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Best Practices for Milk Harvest
— NDS 2015

* Milkers wear gloves
* 64% ALL and 21% SOME
* Only 74% clean gloves at all during milking
* 59% of those only clean the gloves when they are dirty
* 45% of those who clean gloves, use plain water

Only 0.3% indicated that they routinely DON’T clean teats
prior to attachment

Only 82% indicated that they routinely fore-strip

64% of farms routinely use a pre-dip

89% clean and DRY teats prior to unit attachment
* 60% use single-use paper towels
* 8% use the same re-usable cloth towel on multiple cows

Only 68% of herds indicated using automatic take-offs

97% routinely use a post-milking teat dip or spray
Belage et al., 2017
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Adoption of Best Practices for Milk Harvest are Variable
‘across Region, Milking System & Herd Size!

w
|

36% in 2005 88% in 2005 95% in 2005
56% in 2008 88% in 2015 97% in 2015
61% in 2015

Olde Riekerink, 2005; Dufour, 2010; Belage, 2017
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Best practices for milk harvest %
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Changes in Practice 2008 to 2015

Dufour et al, 2010; NDS2015- Phase 1

Fore-strip

lodine in milk?

1

2007/2008
w2015

Pre-dip Post-dip

4

ONLY significant change from 2008 to 2015 Belage et al., 2017
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Validation of Survey Responses: Comparison of RMP adoption in

Phase | vs Phase Il

|
77

Weari I Phase Il
caring BIoves * 84
| M Phase |

66

leani I
cleaning gloves # 73

68

rorestrip * 81

68

Pre-milking disinfectant
e e

0 50 100
Percent use
Belage et al., 2017
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Validation of Survey Responses: Comparison of RMP adoption in

B DAIRY AN
atoueLrh

Phase | vs Phase Il

51 Phase Il

Drying teats - paper towel _
53 M Phase |

Drying teats - cloth towel B s

Automatic Takeoffs # 77
. . . e 98
Post-milking disinfectant — 96

0 50 Percent use 100

Belage et al., 2017



Best practices for milk harvest

 Recommended milk practice (RMP) adoption varies
across region, milking system, and herd size

* Parlours more likely than tie stalls to adopt RMPs
 use of gloves (P = 0.05)

cleaning of gloves (P < 0.001)

use of pre-milking teat dip (P<0.001)

teat-drying prior to attachment (P < 0.0001)

use of automatic takeoffs (P < 0.0001)

Belage et al., 2017
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Best Sources for Mastitis and Milk Quality
Information:

Login
Farmers
/ Dairy Code of Practice
" Processors
Transporters
Consumers
Students
Teachers

www.milk.org

_ Réseau canadien de
x4, recherche sur la mammite
sﬁ bovine et la qualité du lait
Canadian Bovine Mastitis and
Milk Quality Research Network

A Gllqb'n_lf Organization for Mastitis

Control and Milk Quality
www.nmconline.org www.mastitisnetwork.org
ONTARIO S
CANWEST ‘
~ P SCCZ008
I Target 200 to BEAT 400!

www.canwestdhi.com www.scc200.ca


http://www.canwestdhi.com/index.htm

277

Questions

Thank You!




