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One Health

Humans

'One Health' is the collaborative efforts of
multiple disciplines working locally,
nationally and globally to attain optimal
health for humans, animals and our
environment.

Food safety &
security

quality,
climate

change, crop
production

welfare,
ZOOoNOoSis

-American Veterinary Medical Association

Animals ironment

Jockey Club College of Veterinary 452

. . - . &y
Medicine and Life Sciences g 2
EHRATA D N
City University of Hong Kong £D A
in collaboration with Cornell University




T
appropriate 55§ ¥ = o0 w

e o 8= .
burdenpiciones, - 28 (5

[ ] . - i .
' 9.4 & 3~ 2Wattribyte & 3. s

Infectingsct ] 96520 optimay 4322 E 258 1) 35 doctor
I l tlllllCl O la e l Ce 2ClONSOthersss -Q 57 iCcomm, @335 §53 Coslors ¢
o greater > (/)] 0550 therapin. Q£ 25 £ FO ~ £ & SOCieties g attackd
S Sl a Il 5550 "o D 2F £95 @ £ Doy, § e
§2%5 2T £ 3 g . 8
) “EENES 6 &

7~y et L AT
US.9 , irst.ling £3 &
= " - u = {,«7 {‘- —_ L ns Sanitar, *LVE g
= Antimicrobial Resistance (AMR) is globally 8235 @5 coughi : :
U.msay & O Multidr 4
L0 OV = > g-resistant
isi blic health threat 2535 521578 ~~bacterigF 2 fgniact v
o~ ‘am o 5.2 % 3 g vd ‘rﬂ':“r\\: x".v_y
rising public hea reat. (Dieront 5 SeMectiveness g rekidycl asites
“wator SE=ig (] Place & 056 100l Wind
T =3  Promot 5 Q o increasing . g
e U S E O ey it §
arge a

resistant pathogens especially in developing countries.

= South-East Asia and Middle East identified as two of the

three major regions with the largest gaps in reporting (WHO

Global Report on Surveillance, 2014).
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Antimicrobial Resistance

Inappropriate Use of
Antibiotics in
Human Medicine

» Most commonly prescribed
medications

» 80% of hospitalized patients
receiving antibiotics

» Obtained without a physician
prescription

» Lack of water, sanitation, and
hygiene (WASH) infrastructure

Inappropriate Use of
Antibiotics in
Veterinary Medicine

» Antibiotics misuse in livestock

AMR Drivers

Lake of hygiene and infection
prevention and control

and fish
» Therapeutic and prophylactic
(growth promoter)

> Refugee and travelers

Political conflicts and
human mobility
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Antimicrobial
Resistance

Number of sites recruited
i to compile the data
(WHO, 2017).

2 Sites have access to
° human data only

3 AMR data from animal

and environment are One Health Approach
limited is needed to address
AMR

Focus on farm animals
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AMR in Pet Animals P
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* Pet birds * Dogs
* Pet shop worker

* Cats

* Exotic pets (including turtles,
snakes, frogs, lizards, pigeons,
Chinchilla, guinea pigs, rabbits,
pet fish)
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[ - AMR in Pet Birds

= Are birds bred for ornamental use

= 7Zoonotic bacteria

= In Egypt, the practices of keeping birds as pet Budgerigar Rosy-faced Red-rumped

increased significantly lovebird parrot

Methodology:
Objectives: &y

125 cloacal and tracheal swabs

= Prevalence of AMR zoonotic bacteria in pet = 70 hand swabs

birds and their human contacts. = 25 pet shops

" Genetic relatedness between isolates from = Bacterial isolation: Seven bacterial species

birds and human sources.

= Molecular identification, AMR testing,

Virulotyping and Genotyping
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Main findings:

= Pet birds (38%) and human contacts (40%) were positive for at least one bacterium.
= Campylobacter and Chlamydia spp. were not identified in both birds and humans.

= §. typhimurium (4%) and P. multocida (0.8%) were detected only in birds.

No Number and species of bacteria (%)

] Total
examined Staph E. coli Klebsiella  Salmonella Pasteurella
Birds 125 19 (15.2) 22 (17.6) 22 (17.6) 5 (4.0) 1(0.8) 48 (38.4)
Workers 70 17 (24.3) 10 (14.3) 9 (12.9) 0 (0.0) 0 (0.0) 28 (40.0)
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E. coli S. aureus

=  189% of birds and 14% humans = 159% birds and 24% humans
= Virulence genes (stx1, stx2, eaeA, hlyA): 60% and 27% = Virulence genes (PVL, sea, sed): 42% birds and 47% of humans.
of E. coli isolates recovered from birds and humans. = MRSA: 32% birds and 18% humans

= MDR: 81% birds and 70% humans. = MDR: 61% of all isolates including MRSA.
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Il - AMR in Household Cats

Share common environment with the owners
Treated with antimicrobial agents commonly
prescribed to humans

Potential reservoirs for AMR zoonotic bacteria.

Objectives:

Investigate the diversity in Staphylococcus spp. recovered
from different anatomical locations in healthy and diseased
cats

Determine the occurrence of MDR and MRS spp. as well as

possible risk factors associated with colonization in these

cats.

Data:

= 2000swabs

= 400 cats (209 Healthy and 191 Diseased)

= 5 swabs each cat (skin, anus, ear canal, conjunctival
sac and nares).

= Questionnaire (demographics, health status,

management, and antimicrobial usage)
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MDR
- . . (n~6)
Main findings: =
(n=3)
rS. pseudintermedius MDR
(n=0) (n=1)
Healthy Staphylococcus spp. q
Staphylococcusspp. (n = 209) (n=1) s. felis
. (n =25)
isolated from healthy ; :
. S. capitis
and diseased cats )
r 8. saprophyticus
(n=16)
Cats - y
(n = 400) MDR
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' ‘ MDR
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Main findings:

Distribution of Staphylococcusspp.

No. (%) of Coagulase-Positive

Anatomical No. of Staphvlococc No. (%) of Coagulase-Negative Staphylococci
Locations Isolates(%) Py
S. aureus S. pseudintermedius S. felis S. capitis S. saprophyticus
[—Healthy Cats (1 = 209)
Anus 7 (3.4) 2(28.6) 0(0.0) 1(14.3) 1(14.3) 3 (42.9)
I Skin 28 (13.4) 10(35.7) 2(7.1) 13 (46.4) 2(7.1) 1(3.6) I
Far canal T517.2) 5135.3) Z113.3) T126.7) Z113.3) Z113.3) L. . I
Conjunctivalsac ~ 14(67) 7 (300) 101 6@9)  000) 0(00) Antimicrobial Susceptibility of Staph. spp.
Nares 7(34) 5(71.4) 1(143) 1(14.3) 0(0.0) 0(0.0)
Total 71 (34.0) 29 (40.8) 6(8.5) 25 (35.2) 5(7.0) 6(8.5) species [ S. aureus [l S. pseudintermedius [l S. felis Il S. capitis [ S. saprophyticus
[I—Diseased Cats (1 = 191)
Disepsed Healthy
Anus 13(68) 30231 177 30230 2054 4(308)
Skin 45 (23.6) 19 (42.2) 5(11.1) 13(28.9) 4(8.9) 4(8.9)
Ear canal 25(13.1) 11(44.0) 2(8.0) 8(32.0) 2(8.0) 2(8.0)
Conjunctival sac 14(7.3) 6 (42.9) 3(21.4) 4(28.6) 0(0.0) 1(7.1)
Nares 11(5.8) 7(63.6) 2(18.2) 2(182) 0(0.0) 0(0.0)
Total 108 (56.5) 46 (42.6) 13 (12.0) 30(27.8) 8(7.4) 11(10.2)

% of resistance staphylococci isolates

luumh

¢ Qo“L‘ o
Antimicrobials




Risk factors associated with MDR and MRS

MDR MRS
Factors
OR (95% CI) 1 p-Value OR (95% CI) ! p-Value
Family use antimicrobials
No 1.00 (ref.) 1.00 (ref.)
Yes 8.8 (3.47-22.30) 0.000 11.9 (2.48-57.46) 0.002
Family member with acne
No - - 1.00 (ref.)
Yes - - 15.9 (2.64-95.45) 0.003
Previous antimicrobial use for cat
No 1.00 (ref.) 1.00 (ref.)
Yes 6.1 (2.21-16.60) 0.000 12.4 (2.56-59.67) 0.034
Child at home
No 1.00 (ref.) 1.00 (ref.)
Yes 4.3 (1.63-11.54) 0.003 6.9 (1.46-32.43) 0.015
Cat living
Indoors 1.00 (ref.) 1.00 (ref.)
Indoors—outdoors 0.29 (0.12-0.69) 0.006 0.15 (0.04—0.65) 0.011
Reason being at clinic
Vaccination and/or grooming 1.00 (ref.) 1.00 (ref.)
Treatment 3.6 (1.34-9.61) 0.011 5.4 (1.14-25.88) 0.034
0.001 0.00
—cons (0.000-0.010) 0-000 (0.000-0.000) 0-000

1 OR: odds ratio; CI: confidence interval.
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Retrospective
study

[1I- AMR in Pet
animals in Hong Kong

v" Electronic laboratory records

v" Dogs, cats, and exotic pets
clinical samples

v Microbiology and AST

v" CityU Veterinary Diagnostic

» The number of pet animals kept in households

IS growing.
Laboratory

» In Hong Kong, the exact size of the exotic pet

population is unknown.
> Between 2015 and 2019, at least 4 million Prospective

: : _ study
exotic pets were imported from 84 countries.
_ 2 v Samples from owned dogs
» In 2016, exotic pets accounted for 25.1% of and cats / Stray dogs and
. cats
all pets in Hong Kong. v Samples from exotic pets

(reptiles)
v" Data collection (Risk
factors)

Objective

v' Identify the most prevalent
bacterial infections and
AMR profiles among dogs,
cats, exotic pets clinical
samples in Hong Kong

Objectives

v" To determine the prevalence of
AMR-zoonotic bacteria

v’ Characterize the isolated
phenotypically and
genotypically

v' Identify the potential risk
factors
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Main findings of dogs and cat's
retrospective analysis:

Data from 2018 to 2022
Dogs Cats
Number of clinical samples 520 728
Number of veterinary clinics 77 55
Bacterial growth 369 290
Total number of bacterial isolates 589 405

AST results 554 394

Sampie Number of Cats Submitted by Varous Veternary Clrecs




Proportion of most isolated bacterial species:

Proportion of Each Bacterial Species in Dogs (%) Proportion of Each Bacterial Species in Cats (%)
Seaphyiocoocus pseiin emesdes 20.1 Eccrerchg coh 22.8
Pssudomonas asruginosa 14.5 Enipddacaceut teis 11.7
Probeus mirnkdis I 133 Peteren mutoods [N 0.7
Escherichia col (I 10! Peaxiomonas aeugros=a T -
Streptococtus canis NG 7.0 Satviocooous areus I ¢ 1
Staphylococcus schiesfen I E"!e;m%_._dsiﬁ_als .
Conmebacierum arecants [[1INNENEGEG 2.2 Staphyiococcus pesudnlarnedius NN 3.3
Erterococcus fascalis N 2.3 T
Kisbsiolla preumonios I 2.1 Corynebactenum uioean: [ 2.0
Pactoursla civis I 1.0 Shrentooocos canis [N 1.8
Streptococous 5o N 1.4
Malssaria wasverlsiongate N 1.4 Enterotacter closcs: I 1.5
Bargayslla zoohsicum I 15
Slaphdocncous Sohisilan coBgulans .
Stapmdococcus sureus [l 1.1 Nelssaria animslorts S 1.3
Entercbacter cloacas Wl 0.7 Histeiella premamoris E 13
Citrabacts koserd [l 0.7 Entorococcus faecnm [ 13
Rothia nasimudes [l 0.5 Streptococcus sp. [l 10
Maisssria srirmaloria [ 0.5 Staphylococous ugdunersis [l 1.0
Hasmophilus 5o [l 0.5 Saphyloconous coaguirse-negalive I 1.0
Conymebacterum stiatum [l 0.5 Masaerky roodegmalis Il 08
Corynebacierium amycciaten [l 0.5 Bardetsla bronchiseptica 1l 08
Acimgtobacier baumarnd [l 0.5 Actinomypces sp. Il 08
ool ot 9.4 cther I, 2.7
i 5 [E] 15 i 25
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Multiple antibiotic resistance (MAR) index:

Dogs Cats

Streptococcus spp. .
Streptococcus spp L *
o -
g g
g Pseudomonas spp. E Pseudomanas spp. .
=0}

Proteus spp

e O o o
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* o [ ] L ] L]
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R _
| 4.7 ]

(=3 wy = sl (=3
= b v 0~ =1
(=1 = = (=1 —
MAR-Index 0.00 0.25 0.50 075 100

MAR-Index

Jockey Club College of Veterinary
Medicine and Life Sciences
ERETAS

City University of Hong Kong

in collaboration with Cornell University




Initial findings of exotic pets:

No. of clinical samples submitted between 2018

and 2022

Hamster 524
Rabbits 301
Turtles and Tortoises 263
Pet birds 263
Guinea pigs 240
Chinchilla 182
Lizards 49

Frog 18

Pigeon
Snakes 3
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Conclusions

* High levels of AMR and MDR resistance zoonotic bacteria were

isolated from pet animals.

* [solated bacteria were resistance to antimicrobials commonly

prescribed in human medicine.

* Antimicrobial stewardship is need to address the potential

threats of AMR in pet animals.
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