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‘Serum amyloid A as an aid in diagnosing sepsis in equine
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« Triglycerides
« Obesity and anorexia,
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will it ever be possible
to do without antibiotics?
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Bacteria are always waiting to spring a surprise...
. T

» “Toa bug; the horse is just the "
swamp it lives in” 7

Imagine the * We often [?always] take antibiotics for granted
. . * An annoying throat infection, a minor skin wound
un|mag|nable: that's getting a little red and puffy — often, our first

thought is, "maybe | need some antibiotics."
« Antimicrobial drugs have become such a cornerstone

“A Wor'.d Without of modern healthcare

o . . 9 * WHAT IF..., the security of a “cure” was gone?
Antl blotlcs + Imagine a world where these miracle drugs no

longer worked, where even the simplest infections
could once again become potentially fatal
* NOT a far-fetched dystopian fantasy; it's a very real
possibility if we fail to act on antibiotic resistance
« Challenge largely caused by failure of antimicrobial
stewardship (AMS)
* VET/DOCTOR / PHARMACIST
+ OWNER EXPECTATIONS

. Key consequences of a world without antibiotics:

* Increased mortality from infections:
« Simple infections could become life-threatening again

« Antimicrobial Resistance due to antibiotic misuse/overuse has
already led to antimicrobial resistance, making some infections
harder to treat e.g. MRSA, VRE

* Diseases e.g. tuberculosis, which are,currenltlz manageable,
would posé€ severe human and veterinary risks
» Complications in medical/surgical procedures

. Sur%eries, chemotherap¥, and organ transplants rely heavily on
antibiotics to prevent infections

» Economic burden would be substantial, with loss of
productivity due to high morbidity and mortality

. Without effective antibiotics, these problems would escalate

A world without antibiotics is daunting

* Antibiotics have revolutionized medicine since their discovery,
making previously deadly infections treatable and enabling safer
complex surgeries and treatments

* THE GOLDEN AGE OF ANTIBIOTICS IS OVER!




Problems

* Increasing “resistance”
« Transferred (plasmid) resistance
* ‘Superbugs’ such as MRSA

* Found in horses!

* Few new molecules
* Very expensive to develop

* Bacteria always one step in front!

ANTIBIOTIC STEWARDSHIP
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Impossible to stop resistance

developing!

* Natural consequence of adaptation
¢ Evolutionary fact!

So far only bacteria involved

Resistance

* Helminths and protozoa also now
* Noviruses involved

¢ |Is this simply because we have few
effective antiviral drugs?

* No fungal pathogens involved YET

Factors likely to lead to resistance to antibiotics

-

Overstating
Inappropriate selection for pathogen
Failure to recognise specific drug susceptibility profile of bacterium

Inappropriate dose & interval

o & @ DN

Irresponsible use of “protected “ drugs

* “reserved” for specific reasons in defined species (e.g. vancomycin)

Resistance

E Current efforts to limit antibiotic resistance focus mainly on
managing / slowing down development of resistance!
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Is this rational?

é‘ Is this pragmatic?

1

o

‘FounderGuard’

Virginiamycin

Oral supplement
* ‘Prevents’ laminitis

What are the implications of this approach
* Not used for anything else
+ No known resistance implications?

* Is this rational antibiotic use?

Same approach to ‘promote growth’ in
[ | poultry/pigs now regarded as “wrong”?

Primary Responsibilities

(re-) Educate yourself on how antibiotics work & how resistance develops

Rational use of current drugs

* Only use them when specifically indicated
* Therapeutically
* Prophylactically
* Use other methods of infection control
* “The solution to pollution is dilution!”
* Vaccination?

Avoid circumstances when antibiotics must be used

WASH YOUR HANDS

Are vets REALLY responsible for the current position?

11
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Future Options 1a
‘Sterilise the world!’

* What about the beneficial bacteria

* Eliminate all pathogens!
*  Without affecting symbionts!
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* Interactions between various
microbes is probably one of the most
important mechanisms for natural
control

+« Commensal populations control
pathogens

« Alteration in Commensal v
Pathogen balance biases overall
population to pathogens

* e.g. Sheath washing fetish

* e.g. Skin “hygiene” perceptions

The Germ-free
Environment

‘salNot possible L Y
*Not wise" ?%” o

*Nothelpful = %
*Not medically sound®,

The Germ-free
Environment

* Some major infectious problems arise
from ill-advised use of anti microbial drugs |
* Salmonella
« Clostridia (esp. C difficile)
« Skin infection - repeated antiseptic
washes
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Future Options 1b
‘Eliminate the pathogens!’

« Strategy for detection / control / elimination
* Rapid identification

* Full understanding of epidemiology

« Strict quarantine to prevent possible contacts

* Movement controls reduces danger from endemic areas

* Universally employed in many species.
« Glanders (Maleomyces mallei) restricted to areas of North Africa and Central Asia.
« Epizootic Lymphangitis (Histoplasma farciminosum)
* African Horse Sickness
* Rabies
* RINDERPEST / SMALLPOX!

Glanders

17
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Epizootic
lymphangitis
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.

Apply massive brain/money!
Stay ahead of the bugs!

Not enough resources
Very expensive

Too slow
Resistance within weeks!
Ren ber Al der FL

Always ‘catching up’

AlI?

Future Options 2
‘Continue to develop new drugs’

Future Options 3
‘Enhance acquired immunity’

for
« Impractical at best!
. Strangles vaccination
. Ringworm vaccination

Expensive

of ¢

Vaccines not 100%?
Is it realistic to expect 100%
Risks of side effects

23
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¢ Levamisole %;@
*  St.John’s Wort (H. perforatum) @%

¢ Echinaceae %
¢ ‘Immunomodulation’ %ﬁ

« BCG

*  Other protein extracts

i Echinacea
Future Options 4 A : : ' ) i
‘l . bl. ) ] Size Price Quantity
mprove immune capabnl |ty o%%e 600g tub Eﬂ_suﬁ
+  ‘Supercharge’ immune responses @Q lkg tub E18.75[0 %
* llogical -“what does it mean?” @% 3 2.5kg bag 540_5050 v[
¢ Alteration in T-h1/2 cell function @ (\.' Skg bag £72.00(0 =
¢ Currentimmune ‘stimulants’ é@ i 1litre £22.50|0 =
*  Egstim/Equimune / others

2.5 litre
5 litre

£50.60|0

Herb Known for the specific action to strengthen the immune systvn.

Echinacea Purpurea - also known as the 'purple coneflower’ has a numbi

of beneficial uses, for further advice and information about the benefits 1
Echi al Ualoli an 0870 449 3329

cantack auc Mubeitl

25

& ¢

E Echinaces effectively acts to SstiMulEte 6QuINE IMMUNG-COMPEENcE and red

» Echinaces Liguid

Echinacea Liquid

Di00d il heaith

@

The modern horse is often kept on 8 yard with Othars, and with &
competing there are plenty of chances for viruses and bugs to ba t
from one to ancther, It is therefore essential
Géveloped (mmune SYRem 1o Cope with these Merent sasaults. Echinaces 16
one of the most widely used Derbal remedies |
Gvia. Tradnsonaity usad for £ barencial STECE on the KTYnE BYERE, thS
entiy been investigated by the Equine Research Centre in

3Ced BNGUITIFOIA Was 10 to Neaithy horses and their response

was monitored for 42 Gays. ECHNACEa was found to increass the activity of

* white blood cells and increase the size and Quantity of th red biood calls and
their concentration of hasmagiobin. From the trial it was concluded that
Echinaces effectively 3Cts to Stimulate equine immuno-competence and would
be recommended for horses under stress, Or to MEXiMise exercise physiclogy
ana performance. NAF Echinacea Liquid also supplies Astragalus and Uncania
ASTragaiss 18 eh W TGVORGaS, S0 1 WRaIoally USED T CHITESE TRy
where it is recommeded for immune function. Uncaria (Cat's Claw) provides a
source of alkaloids with anti-oxidant function. NAF Echinacea Liquid is
recommended for all classes of horse, whether presenting Symptoms or when
the Immuna SyStem is under extra pressure - change in environment,
compating away from home etc. Also sutable 35 a haematinic agent for peak
Siosss o0, acion
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Future Options 4

. Encourage the production of natural
defense proteins

* Interferon molecules
* Secreted in response toviruses
¢ Some viruses are strong inducers

* Non-pathogens best for
“treatment”

. Possible therapeutic doses
* Recombinant interferons
« Different properties

‘Improve immune capability’

26

Future *  Major risks

. 1. Loss of differentiation between self &
Options 4

pathogen
‘|mprove ¢ Major auto-immune disorders
immune

capability’

2. Alteration in severity of responses
* Increased hypersensitivity prevalence ,

Future Options 5
‘Adapting antibiotic technology’

1 v

Drug recognises mutant D'stroynhev: before they
bacteri e - reproduce
eria University of Limerick

ype penicillin with unique in
« Only fatal to bacteria

only when

to change drugs molecular
structure

a icilli the is
bacterium
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Future Options 6
‘Find pathogens

for bacteria’

Harmless to hosts physiological systems
First suggested 1914

* Strong research effort applied
Idea when illin di

? Viruses

V IFN inducer viruses L
properties

Future Options 6
‘Find pathogens for bacteria’

* Method exploits bacteriophage viruses
« Natural pathogens of bacteria
« Enter / destroy bacterial cells
* Bacteriophages are extremely specific
* Matched to specific strains of bacteria

» Rapidly fatal bacterial infections not treatable in time?

31
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Future Options 6
‘Find pathogens for bacteria’

* Ideal solution?
 Provided virus remains non-pathogenic!
« Possible for virus to develop virulence & resistance to a-V drugs

* Far worse off than we are now, given that we have almost
no effective antiviral drugs

Future Options 7
Prevent pathogen development

*  Control mutation of potential pathogens
«  Early recognition
*  Strict/ promptelimination
¢ MRSAin humans
* Pathogenic in dogs / horses at least!
* SARS /COVID
¢ Chicken flu to human / horse flu

33
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Future Options 8
“Gene Therapy”

* Alternative option 1
« Alter genetic structure of pathogens in disease situations
« Serious potential danger
« Risk of mutation to “superbug”
« Attenuation of pathogenicity
« Used in attenuated vaccine manufacture
* Nol laptable / slow r time

p:

Future Options 8
“Gene Therapy”

« Alternative option 2
« Alter / increase hosts ability to

destroy pathogens
* Alteration of “susceptibility to
disease”

* “Making the pathogen harmless”!
* Clinical treatment
* Preventive measures
« Alter detection range of receptors \

35
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Future Options 8
“Gene Therapy”

« Alternative option 3 Future Options 8
+ Alteration of genetic structure of host ‘Esta blISh in nate
+ Non-susceptible to infections

F 5
+ Avoid breeding from susceptible strains/breeds resistance

* Viral disease
* Sarcoid? - not in Lipizzaner
+ Known susceptible families?

« Bacterial / Fungal disease
None so far identified

Controlling / preventing wound infection

1. Debridement / flushing

Available Alternatives

2. Dressings

« Use topical antiseptics rather than systemic antibiotics .
for skin infectionsg 3. ANTISEPTICS?

* Silver? 4. ANTIBIOTICS?

* Microcolloidal orally ?

* Nanocrystalline topically 5. HONEY
. Potassium iodide. per os ) ) 6. pH change?

« Sustained antibacterial / antifungal action
* Use penicillin for all Streptococci . NOTE:

« Destructive bacteria / fungus / parasites

« HONEY? + Biofilms

* ZOOMEDICINE - maggots etc! Antibiotic resistance

39 40

Wound Infection Control with lonic Silver Dressings What about homeopathy?

* No (?) proper trials- LOTS OF ANECDOTE

* Recent UK double-blind trials show zero effect in controlling (or treating)
any infections at all

* The main benefit is avoidance of antibiotics for trivial infections while the
host overcomes the problem itself!

* Immune ‘stimulating’ remedies are irrational/ ineffective?

41 42
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