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Line Svennesen

e DVM 2013
* Phd om diagnostik af smitsom mastitis

* Postdoc ved Kgbenhavns Universitet

* Projekt “Yversundhed i top” — arbejdspakke vedr. behandling af
mastitis

Diagnosis of Staphylococcus aureus and

Streptococcus agalactiae mastitis
Taking into account infection dynamics and teat skin as
areservoir

PhD Thesis 2018 « Line Svennesen

Praksisneer forskning?!
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Systemic Intramammary NSAID
Antibiotics Antibiotics

How often would you initiate antibiotic treatment for mastitis, given the respective severity of clinical symptoms?

Mild cases

Moderate cases

Severe cases

How would you administer antibiotics in cases of clinical mastitis?

Only local (intramammary) treatment

Only systemic (parenteral) treatment

Combined systemic and local treatment

How often do you use supportive treatment with NSAIDs in cases of clinical mastitis?

In combinatition with antibiotic therapy

Without antibiotic therapy

How often do you initiate treatment at these two time points?

Immediately after the clinical
examination and possible sampling

When results from laboratory

analysis are available
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25% 50% 75% 100%

Veterinary Treatment Approach and Antibiotic Usage for Clinical Mastitis in Danish Dairy Herds (Wilm et al., 2021) = Always  ® Often Sometimes Rarely ~ m Never



Projekt: Yversundhed i top!

Hvor skal vi seette ind?

* Hovedfokus: Strategi fczr behandling af klinisk mastitis
* De “rigtige” kger ..
* Den “rigtige” behandling

Effektiv behandling

QAP UNIVERSITY OF
12/11/2021 @ COPENHAGEN
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Ko-faktorer

* Alder: yngre = hgjere cure
* DEK: tidlig laktation = hgjere cure

» Mastitis-historik: fgrste tilfaelde = hgjere cure
¢ 2 3. tllf&lde | |aktat|0n = UhEleEdE'Ig (Pinzén-Sanchez and Ruegg, 2011)

* Celletal: lavere SCC = hgjere cure
* >3 xSCC>700.000 = uhelbredelig (#sterss, 2006)

UNIVERSITY OF
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Grad af mastitis

1) Mild: endringer i meelkens udseende

2) Moderat: ndringer i meelkens udseende +
inflammationstegn

lkke darligere helbredelse ved at vente 24 timer

med antibiose (Wagner et al., 2007; Vasquez, 2017, Bates et al.,
2020)
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Grad af mastitis

3) Svaer: &ndringer i meelkens udseende +
generelle sygdomstegn (almen pavirkning fx.
Feber)

* Risiko for bakterieemi (32% for E.coli) — behandles
parenteralt (Wenz et al., 2001)

e Bakterizemi bekraeftet i 1-8% af 70 tilfeelde (Brennecke et
al., 2020)

 1/3 Gram negative, 1/3 ingen bakterier, 1/3 Strep. Uberis
(Schmenger & Kromker, 2020)

* Hgjere cure rate ved sveer grad af mastitis (self-cure?)
(Oliveira et al., 2013) kort infektionstid?

* |kke evidens for bredspektret behandling -i litteraturen
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Diagnostik

 Diagnostik forud for behandling: Tid/Logistik!?

* On-farm culture/On-farm test: hurtig (12-14 timer) G+/G-/no-growth
e Reduktion i behandlinger = 50 % (Lago et al. 2011)

* Pkonomi afhaenger af besaetningens patogener...
* Er beslutningsstgtte!

Varierende sensitivitet og specificitet, pris, tid

@ UNIVERSITY OF £ )
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mastDeude 12-14 h, G+, G-, no growth G+: 84, 94% Danish Udder Health Centre

VetoRapld 24-48 h, Streps, Staphs, G-, no growth G+:91, 78% ++ ++

16-24h, Streps (Strep. spp., Enterococci), Overall: 82, 90% ++ ++
Staphs (S. aureus, NAS), G- (E. coli, Pseu.,
other), no gr.

Speed Mam Color 48 h, Staphs, Streps, G-, no growth, 7d Overall: 92, 96% +++ +++
Myco, Antibiogram after 24 h

Rapid Aerobic Count/ 12 h; G+; G-, no growth G+:93, 39% ++ ++

Rapid Coliform Count

Aerobic Count plate 24 h; G+; G-, no growth G+: 85, 75% ++ ++
Coliform Count

Minnesota Easy 18-24 h, Staph, Streps, G-; no growth G+: 60, 83% ++ ++
Culture System Bi-/Tri- Overall: 98, 69% Kromker 2020
Plate
Mastitis SSGN /C Quad 24 h; Staph., Streps, G-, no growth Overall: 79, 79% +++ ++ DTU
plate o
o
ot

Ferreira et 81. 2018; Ganda et al. 2016; Kock et al. 2018; Leimbach and Kromker 2018: Mansion-de-Vries et al. 2014: McCarron et al. 2009: Viora ebv@lio2fdfstics oru



Patogen
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Staph. aureus < alle andre
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Gram negativ eller no growth > Gram + : Self-cure? Anvendt antibiotikum?

B-laktamase negativ > B-laktamase positiv

Minor pathogens > Major pathogens

Cure falder med stigende CFU (Ziesch et al. 2016)

Table 1: M. Ziesch and
V. Krémker, 2016

UNIVERSITY OF
COPENHAGEN

Pathogen-related factor

Species/genus of pathogen
cultured in pre-treatment
sample

Significantly lower BC for cases caused by S. aureus than other pathogens 7,13,19
Significantly higher BC for B-lactamase-negative 5. aureus strains than for 11,14, 20
R-lactamase-positive S. aureus strains

Significantly higher BC for Sc. uberis than S. aureus, Sc. dysgalactiae or multiple | 12
pathogens

Significantly higher BC for CNS than S. aureus 22
Significantly higher BC for minor pathogens than major pathogens 16, 17
Significantly higher BC for coliform bacteria (especially E. coli) than environ- 23
mental streptococci or mixed infections

Higher BC for E. coli than for Enterobacter cloacae, lowest BC for Klebsielfa spp. | 24
(without indication of significance)

Significantly higher BC for cases no pathogen or gram-negative pathogens were | 21
cultured than cases caused by gram-positive or other pathogens

Tendency for higher BC in culture-negative cases than in culture-positive cases 15
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Behandling

lkke noget svar pa hvad der er den bedste AB behandling i systematisk review
(Winder et al., 2019)

Gram-positive bacteria, i-lactamas-

First choice Treatment with Penicillin G.*

Second choice Only supportive therapy, no antibiotics.

Gram-positive bacteria, fi-lactamas+

First choice Only supportive therapy, no antibiotics.

Second choice Treatment with a fi-lactamase resistant antibiotic.*, **
First choice Only supportive therapy, no antibiotics.

Second choice Treatment with an antibiotic effective against

gram-negative bacteria.*

=
=
—
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NSAIDs

Positive effekter generelt! Som supplement til AB..

* Carprofen: positiv effekt pa vommotilitet, hjerterytme, temperatur
(Vangroenweghe et al., 2005)

* Flunixin: positiv effekt pa temperatur, kliniske tegn (Anderson et al.,1986).
@ger aedetid og rumenkontraktioner (Wagner et al., 2004)

» Ketoprofen: positiv effekt pa cure rate for gram negative cases dagligt sa
lenge der er symptomer (Shpigel et al., 1994) positiv effekt pa temp,
rumen, resp, gdem (Banting et al., 2008)

* Meloxicam: positiv effekt pa bak. cure, repro, SCC og udsaetning
(McDougall et al., 2009 & 2016)

=
=
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Behandling — IM eller IMM?

* IMM er bedre end IM for behandling af Streptococci (erskine et al., 1996)

* Der er ikke forskel i “cure rate” mellem IMM og IM behandling af klinisk
mastitis (Sandgren et al., 2008; Kalmus et al., 2014)

* IM gger ikke sandsynlighed for helbredelse i forhold til IMM (krémker et al., 2017)

e Kun ved Staph. aureus mastitis er der en klar fordel ved systemisk
behandling frem for lokal behandling (taponen et al., 2003; Barkema et al., 2006)

QP UNIVERSITY OF
12/11/2021 @ COPENHAGEN
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Behandling - IMM

H ¢j koncentration i maelk Table 1: Where to target antimicrobial therapy in clinical mastitis due to different
. pathogens (Erskine 2003)
Hurtig effekt lokalt

- | I T
* Lavere dosis end ved systemisk tissue

behandlin g Streptococcus agalactiae
* Mindre risiko for at skabe resistens Other streptococcl *
o .+ . . .. . Staphylococcus aureus + -+
* Undgar irritation ved IM administration Coagitlase-negative staplylococel  +++
e Risiko for at tilfgre bakterier via tube i Arcanobacterium pyogenes - +
pattekanal hvis ikke aseptisk (summer mastitis)
administration Coliforms . -

(Pydrils, 2009)

Nar ikke dybt i yvervaev og blodbane

=
=
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Behandling — laengde

Table 2. Estimated probabilities of bacteriological cure by pathogen and duration of intramammary treatment used for treatment of clinical mastitis occurring in primiparous and

multiparous cows

DUHC

Danish Udder Health Centre

Bacteriological cure (%)

Treatment
Etiology of clinical mastitis duration (d}  Primiparous  Multiparous Source
Staphylococcus aureus 0 0.05 (.00 Gillespie et al., 2002; Deluyker et al., 2005; Oliver et al., 2004b
2 0.15 0.10
5 0.25 0.20
8 0.40 0.35
Environmental streptococet 0 0.30 0.25 Morin et al., 1998; Deluyker et al., 2005; Hoe and Ruegg, 2005; McDougall et al., 2007
2 0.60 0.55
5] 0.70 0.65
8 0.80 0.75
CNS 1] 0.60 0.55 Oliver et al., 2004b; Hoe and Ruegg, 2005; McDougall et al., 2007; van den Borne et al., 2010
2 0.75 0.70
5 0.80 0.75
8 0.85 0.80
Escherichia colt 1] 0.20 0.75 Wilson et al., 1999; McDougall et al., 2007; Bradley and Green, 2009;
2 0.90 0.85 van den Borne et al., 2010; Suojala et al., 2010.
5 0.90 0.85
3 .50 0.85
Klebsiella spp. 0 0.40 0.35 Smith et al., 1985; Pyorild and Pydrala, 1998; Roberson et al., 2004; Hoe and Ruegg, 2005
2 0.50 0.45
5 0.50 0.45
8 0.50 0.45
No growth 0 0.95 0.90 Roberson et al., 2004; Pinzdn-Sanchez, 2010.
2 0.95 0.90
5 0.95 0.90
8 0.95 0.90

NOILYLIOWT ATHYI NI SILILSYIN TVIINITD 3154300 ANy aTIN
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Helbredelse/Cure

* Bakteriologisk helbredelse
 Cytologisk helbredelse (SCC)
* Klinisk helbredelse

* Kombination af ovenstaende

UNIVERSITY OF
12/11/2021 @ COPENHAGEN
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Nyinfektionsrate (NIR)

e Sveert at skelne en mislykket behandling fra en ny infektion uden
detaljeret viden om det involverede patogen

* 30% kliniske tilfeelde gentages (laktation) med samme species (wente et al. 2020)
* 11% med samme bakteriestamme

* Forskel i patogen:
e Staph. aureus persisterende

e Strep. uberis mange tilfeelde af nyinfektion med anden stamme

QAP UNIVERSITY OF
COPENHAGEN
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Afprgvning i danske besaetninger DYHC

* Cases til behandling:
* Udveelges baseret pa kliniske tegn (mild-moderat) og af malkepersonale
* On-farm test for at differentiere mellem G+ og G-, kun behandling af G+
* Agens vurderes historisk pa sterilt udtaget kirtelprgve

 Randomiseret behandling Accept af margin pa 15%
* Alle kper behandles med NSAID: ketoprofen (1 dag) 15 x reduceret maengde
* Lokal behandling: Penicillin procain IMM (3 dage)
 Kombineret behandling: Penicillin procain IMM + penthamathydroiodid IM (3 dage)

 Demonstrere at lokal behandling ikke er veerre end parenteral + lokal
behandling i forhold til helbredelse af mild og moderat klinisk mastitis med
penicillin-praeparater (Non-inferior studium)

=
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: Follow-up

On-farm NSAID Randomiz Study pollow-up_
ation treatment arter 2 an
weeks

testing treatment

Screening Milk
sampling

Treat as usual

v

Sterile

Treat as usual

Y

i [
h{‘h H"’E Gram -

Treatment A

) N
—
Gram +
" N
@ —_— Treatment B

7L> Treat as usual

12 beszetninger

Milking After milking 14-24 h after on-farm test
UNIVERSITY OF ] >
COPENHAGEN R’ P EULD - 20
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Nr. Dato Ko nr. Kirtel Mastitis grad Prgve OF test start | OF test slut | OF test resultat Behandling* Mastitis grad ’ H C
udtaget Dag4 r Health Centre

31 12 3 0o - + 0123
32 123 0 - + 0123
33 123 Graduering af mastitis

34 123 Forandret maelk Pavirket yver

35 1 23 &
36 123 U
Klatter, flager, vandigt, og/eller Haevet, rgdt, varmt, hardt, Feber > 39,5°C, almen pavirket, _—
misfarvet maelk og/eller gmt yver nedsat &delyst og/eller nedsat
37 1 2 3 Grad ydelse
1 \ :
38 1 2 3 . Action: 1) mzelkeprove 2) on-farm test 3) smertestillende

(]
\
|

39

Action: 1) mzelkeprove 2) on-farm test 3) smertestillende

2
.
W
2]
<
|

Action: 1) mzelkeprove 2) behandl straks!
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Sadan tager vi

Udstyr:

- Handsker
- Glas

- Vat

- alkohol

1) Tag nye handsker pa

2) Desinficer pattespidsen:

» Put alkohol p3 et
stykke vat

» Renger pattespidsen
indtil vattet er helt
rent nar du fjerner det | |
fra pattespidsen

en malkeprgve

UNIVERSITY OF
COPENHAGEN

3) Malk ud:

» Mindst 3 striler p3
gulvet

4) Tag malkeprgven:

»  Skrulaget af og gem
det i handen uden at
rgre indersiden

%

Tag maelkeprgven
mens glasset vinkles i
45° og holdes 20 cm
fra patten

» Opsaml 5 ml mzelk

VIGTIGT: szt prgven i kgleskab (5°C) indtil on-farm test

Forurening ®

1) Klarger maelkeprove,
pipette, HVID og GUL rer,
tusch, stativ til prever

7) Tilszet maelk til det HVIDE
ror uden at pipetten rorer
indersiden eller mediet

2) Tag rene handsker pa
3) Skriv nummer pa rgrene
4) Abn rgrene

8) Gentag med det GULE ror

DUHC

Danish Udder Health Centre

Vejledning til MastDecide On-farm test

5) Vend malkeprgven et par
gange og tag laget af uden at
rgre indersiden af lag eller
glas

9) Vend rerene sa vaskerne
blandes

6) Fyld pipetten (0,1 ml) uden
at rgre proveglasset med
pipetten

10) Sa=t rgrene i varmeskab i
mindst 12 til 14 timer
11) Frys maelkeproven
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Aflaesning af On-farm test efter 12-14 timer

Test ror

Test medium 1

Test medium 2

Test resultat

Behandling

(hvidt lag) (gult lag)
I bakteri Ingen antibiotika
ngen bakterier _
Pink Pink 9 (0) -
|_
=
|_
-
=
0
LLl
o
Ingen antibiotika L
Gram negative bak o
Hvid Pink J w
(') =
w
U]
LLl
o
Ulige eremaerke - '.E
G Ve bak Behandles i kirtlen x
Hvid Hvid ram positive ba g

(+)

Lige eremaerke -
Behandles i kirtel
og krop

¥ UNIVERSITY OF
COPENHAGEN
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Forelgbige resultater

‘ UNIVERSITY OF
12/11/2021 @

RA DATA!
Bakteriologisk cure

* Positiv feedback pa OF-test!
» Efterspargsel pa “systematik”
* Kliniske registreringer giver overblik

Reduktion i antal AB behandlinger helt ned til 1/3
-uden umiddelbar effekt pa yversundhed
-analyse fglger..

COPENHAGEN

Hvad er baseline

for tid fra klinik til
behandling?
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*0dd cow ID (1,3,5,7,9)=

Carepen 3d, Even cow ID (0,2,4,6,8)= Ca
- The sample should be stored at =°c & e

- No. ‘vate| CowlID /’ Quarter  Mastitis Sample | OF test | OF test | OF test | Treatment* | Mastitis
I ta t I | grade o s%rt e(rsj result grade
; . : Day 4
111 [2ea[>2325mM | o F:10 |72 -
s 1‘[ ' 12:56(5:31 | 0 © + S 8.1:23
11741 =EES M) : |
. gzwf J : 50 1259|5731 — Bars3
113 g‘?_t(.ll/ 7 moderat £1 |4500| 5 30 st
| [ 436 % MA )
114 ;,‘ZVINT 8:00 (13:05 5:39 10) T8 B 'r.
, ’ 2L 7Y M/ " = O 0 d
"{ 43'04 5: - \
3210 -@ _ |0
g1t |13/0816:22| 00O+ | == 0123
Fi12 3°0315:53 1@ - + | — NIEIE.
2046 | 23113 42 |
| | 25 il | 220 43 44
| 120 | /‘/‘3 9 ;
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Kliniske yverbetaendelser — Gram + pa OF testites

Forurening

Strep. uberis

NAS

Staph. aureus

Strep. dysgalactiae
E. coli

Strep. agalactiae

T. pyogenes

Andet
Dyrkningsnegativ 10ul
Heraf vaekst pa 100ul

UNIVERSITY OF
COPENHAGEN

31

165
135
92
40
25
1

1

81
63
28

Heraf renkultur

6 % forurenede

130

prover defineret
ved mere end 2

species

Trueperella pyogenes
Streptococcus uberis
Streptococcus dysgalactiae
Staphylococcus xylosus
Staphylococcus succinus
Staphylococcus sp.
Staphylococcus simulans
Staphylococcus sciuri
Staphylococcus haemolyticus
Staphylococcus equorum
Staphylococcus epidermidis
Staphylococcus aureus
Raultella planticola

No ID

Micrococcus luteus
Lactococcus garvieae
Klebsiella oxytoca
Forurenet

Escherichia coli
Enterococcus faecium
Corynebacterium xerosis
Corynebacterium variabile
Brevibacillus parabrevis

ES Aerococcus viridans
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352 cases til cure-beregi

Staphylococcus chromogenes

Staphylococcus sp.

Staphylococcus haemaolyticus

Staphylococcus sciuri

Staphylococcus epidermidis

Staphylococcus equaorum

Staphylococcus simulans

Staphylococcus xylosus

Staphylococcus gallinarum

Staphylococcus hyicus

Staphylococcus succinus

Staphylococcus capitis

12/11/2021 @

23
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10

Enterococcus faecium
Streptococcus sp.
Escherichia coli
Lactococcus garvieae
Streptococcus canis
Serratia marcescens
Pantoea agglomerans
No 1D

Lactococcus sp.
Enterococcus saccharolyticus
Streptococcus parauberis
Streptococcus gallolyticus
Streptococcus agalactiae
Serratia proteamaculans
Corynebacterium xerosis

Corynebacterium sp.

UNIVERSITY O  Camobacterium maltaromaticum
COPENHAGE]

Aerococcus viridans

[R- NN LR - B A% B L B L

Streptococcus uberis 166
NAS 88
Andet 41
Staphylococcus aureus 30

Streptococcus dysgalactiae 27

0 10 20 30 40
Percent

Fund i kliniske tilfaelde der er vurderet
helbredelse pa DTU
S

o>
> 27

10 15
Percent Centre for Diagnostics DTU



Opfplgning pa behandlinger

Dyrkningsnegativ 277
MAS 128
Andet 81
Staphylococcus aureus 12
Streptococcus uberis 8
ey UNIVERSITY OF
12/11/2021 @ COPENHAGEN 9 0 AD
L Percent

DUHC

Danish Udder Health Centre

Opfolgningsprover fra
kurerede cases var ikke
ngdvendiguvis sterile..

=
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Helbredelse

* Overordnet cure rate (ej korrigeret for ko-faktorer, grad, pathogen)

sehandiing —

Lokal 134 (77) 40 (23) 174
Kombineret 148 (83) 30 (17) 178
Total 282 (80) 70 (20) 352

=
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Helbredelse
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75

50

Procent kureret
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Behandling

B Lokal
. Kombineret
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Helbredelse pa

bakterie
-niveau

12/11/2021 @
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Streptococcus uberis

Streptococcus dysgalactiae

Staphylococcus aureus

MAS

Andet

=

25

Lokal

50

75

100 0
Percent

25

Kombineret

50

B 1

=
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Behandling af Streptococcus uberis mastitis

Gennemsnitlig helbredelse for Strep.
ikke 15 % Uberis var 80-85 % uanset om vi
anvendte injektion eller ej

Margin overstiger

Ko-faktorer, grad, SCC...

@' UNIVERSITY OF
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orslag til opseetning
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Smerte- Diagnostik Ch

Behandling
stillende faktorer

Screening Maelke-
prgve
! I ‘ ;

» Smertestillende

Steril ——» Smertestillende

Gram- ——p| Smertestillende

—_— —
DTU

Malkning [tv or Efter malkning m@a 8% 14-24 timer efter malkning e
«vi i lAGEN o W >
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Bes A Bes B Bes C Bes D

Streptococcus uberis 18 22 53 a

Besatningsforske - = B

Andet 14 9 5
Staphylococcus aureus Fi 2

Streptococcus dysgalactiae 2 8 1

Bes E Bes F Bes G Bes H

Streptococcus uberis T T 11 11

Brug MAS 2 1 14 2
bakteriologien! Andet 3 B

Staphylococcus aureus 4 2 6 2

Streptococcus dysgalactiae 5 yid 1

Bes | Bes J Bes K Bes L

Streptococcus uberis T 12 8 2
MAS

Andet 3

Staphylococcus aureus 1

MNoh s o

Streptococcus dysgalactias | 3
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