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WORKSHOP:JUDICIOUS USEOF ANTIBIOTICS

Iron RoyCatCécilePantherA SpiderMaudBlack Nikky Capn Dufour BionicArch’ BatFrancoz AquaBrotherÈve

M
AI
N

CH
AR
AC
TE
RS

RE
SE

AR
CH

ER
S

If we
don’t do
anything,

Yep!
 why not add

a second chapter
to our study!?

FEBRUARY 2019

LATER

FINALLY

ONE YEAR LATER,
MARCH 2020,
THE FUNDING IS
SECURED, BUT...

It’s the perfect
opportunity to

evaluate the impact
of this new
regulation 

Great
idea! You
got this
IronRoy?

The new
regulation with

added restrictions
governing the use

of category 1
antibiotics has

been published!  

COVID-19 has reached
pandemic proportions

and is estimated
to cause 4 000 000
deaths this year.What a

  nightmare 
!!!

The study
must begin, but we
don’t have enough

students!

Let me
introduce
our NEW
students!

CHALLENGE
ACCEPTED!

Stop pulling your
hair out! You barely

have any left!

Let’s enlist students
that are already
here at the FMV!

could kill
10 000 000
people each

year by
2050!

antibiotic resistance

We can’t
quit now!

We
will need
to call on

other
collabo-
rators

The future
is in YOUR

hands 

 Should we
postpone until
the end of the

pandemic?



New
Regulation

Impacts of
ATB Use

Practice
Changes?

Barriers
+consequences?

Category 1
Antibiotics

Great
idea!

Test results 
take several days 

to reach the 
producers, several 
antibiotics are out 

of stock...

Newly implemented regulations mean disruption of habits. Our superheroes will investigate the impacts for producers 
and veterinarians. With the help of a new sidekick...

MARCH 2020 A FEW DAYS LATER
It could be

useful for the 
implementation

of future 
regulations

Don't worry, 
we'll use the 

good old 
telephone

…

Hurry,
let's call 
before
milking
time!

No problems 
adapting here! 

Any other 
questions?!

I'm worried
 about my 

cows' health

Difficult to 
change our 

habits with so 
many antibiotics 

out of stock

 According to 
our first results, 

the producers have 
adapted. However, 
I have noted several 

barriers to the 
implementation of 

this regulation. 
In areas far from 

major centers 
especially!

By identifying
these constraints, 
decision-makers 
will have tools 
to improve the 

implementation of 
future regulations. 
This will limit the 

negative impacts for 
the entire sector!

We're
doing ok, but

can you explain 
to me why in 
Ontario, they 

don't have this 
regulation,

huh?!

... and the 
cost of tests 

or vaccines are 
economic factors 

of influence.

Can you
guess why?

Me too !
We could 
interview

them!

Why not
question them 

about their 
motivation to

apply the 
regulations?

However, 
due to 

Covid-19,
...

 ... I won't
be able to do 
the interviews 

in person

I am
really curious to 

know if it has 
been difficult for 
producers and 

veterinarians to 
apply these new 

regulations.

What was 
your experience 

with the 
implementation 

of the new 
regulations?
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87 have
agreed to 
continue on 

this adventure 
with us!

Got the
directions. Let’s go!

You drive?
Ok,
let's
hurry

Are you 
the new 

employees?

No,
we're here

for the
research
project I can 

already
SMELL my

PhD!

Did the new
regulation

change your
practices?

YES,
practices

are meant to
be changed,
aren't they?

After investigating the acceptability of the regulation with dairy farmers and veterinarians, our superheroes 
will analyze the impact of the regulation on antimicrobial resistance.

Wow!
Quebec dairy

farmers are really
 motivated!

SUMMER 2020

Many
thanks to

the 101 dairy
farmers who
have already
participated
in the first

study!

They 
really seem 

to care 
about this 

issue!

Well, 
maybe we 

shouldn't hurry 
as much...

Yup,
that's also

part of
research

. . .

87 farms
multiplied by 

six samples, that 
gives us 522 samples!

Now the lab work 
can begin!

All this
thanks to 

their amazing 
collaboration!

We'll be
able to measure 

the effect of 
restricting the 

use of category 
1 antibiotics

on 
antimicrobial 

resistance 
AND on animal 

welfare!

5
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First,
I must grow

these bacteria
on agar gel*

AT THE EcL LAB***

*** The Ecl lab, headed by Dr Fairbrother, is the OIE reference lab for pathogenic E. coli in
       animals. animals. It is located at the Centre de diagnostic vétérinaire in Saint-Hyacinthe.
**** Sensititre : Device for determining antibiotic concentrations that inhibit bacterial growth. 
        These concentrations are then compared with international standards.

** MALDI-TOF: State-of-the-art device for identifying
     bacteria in record time 

*Agar is a mat of nutrients that promotes the growth
  of bacteria

And then
identify

them
Your turn
to play,
MALDI**

Once the 
bacteria have 

been unmasked 
by the

System****

We must determine 
if the bacteria have 

resistance factors that 
safeguard them against 
antibiotics, as a sort of 

lifebuoy.

Excellent!
We will be 

able to add 
them to our 
data bank!

SAMPLES HAVE BEEN COLLECTED

The stool samples have been collected. Lab analysis can now begin.

SEVERAL MONTHS LATER

Now we
can analyze
the results!

But let's not 
forget we need to 

consider the effect of
 sample type, the 

effect of the farm, 
the effect of the season, the

effect of multiple comparisons, 
differences between 

And the 

effect while 
we're at it

!?!

So, what
do your
results
say?

 Kudos
to the entire 

sector!

Let's keep
up the good

work!      

Well, after only
 2 years of updated 

regulations, and despite 
constraints brought on by 

significant decrease in the 
number of multiresistant

 bacteria, particularly 
in calves!

SENSITITRE!
You're not the most

cooperative device, and
interpreting your results 

is not that easy,         
but we're         

Thank you for your 
patience Maud, but 

remember, I am 
programmed for 

precision, not 
cooperation

6
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THE NEXT DAY

AT THE EcL LAB

A FEW WEEKS LATER

ALRIGHT!!!
Let's start

sequencing!*

This is an
expensive

technique,we
won't be able
to analyze all
the bacteria!

Once antibiotic resistance has been tested, our superheroes will examine the bacteria's DNA to find out which elements 
(more specifically which genes) are responsible for this resistance.

Ok then,
we'll choose

the ones that 
show resistance 

to several 
antibiotics

This will
give us more
information

It's 
downloading, 

I should be able 
to begin my 

analysis

Done!
 We analyzed 
all the data!

The same
determinants 

of resistance to 
Category 1

antibiotics were 
found before 
and after the 

implementation of 
the regulation

And these 
factors spread in 

two ways:
On the 

small elements 
that travel

from bacteria 
to bacteria: 

plasmids
Inside 

bacteria that 
are very well

adapted to their 
environment: 

clones

Excellent !
This information will 

help us develop more 
specific recommenda-

tions 

To limit the 
spread of 
resistance

Entire genome 
sequencing only 

takes 24h.
Data analysis 

however, is more 
time-consuming

...

MDL

7
* Whole genome sequencing is a state-of-the-art technique.It allows us to  study the presence of resistance genes and how the genes spread from one bacteria to another.



MEP

NM

SD

AA

NM
JPR

JPRAA

MEP

AA

NMNM

MEP

NM

SD

I have an idea! 
We could use data 
from drug sales !

SUMMER 2020

A FEW MONTHS LATER

Our superheroes will now investigate which changes in antibiotic 
use the regulation may have led the dairy farmers to adopt.

Since the 
implementation of

regulations, have there 
been any changes in the use 

of antibiotics?

Hi Eve! 
Do you think 

Vet-Expert could
provide us with data 

to evaluate the 
effects of regulation 

on antibiotic use?
Let me
make a

phone call
...

I just 
transferred 

the data to you. 
Good luck, only

4 million lines of drug 
sales left to 

analyze
What?!

This should
be fun

...

 and if the 
veterinary 
clinic had a 

role in bringing 
about this 

change!

All done!
The results
are VERY 

interesting!

Great! The 
producers and 

veterinarians did 
a great job!The results 

show that there 
has been a significant 
reduction in the use 

of Category 1 
antibiotics

And the 
veterinary clinic 
influences the 

magnitude of the 
reduction

Interestingly,
there was no increase 

in the use of other 
categories of 

antibiotics

Now let's see
if antibiotic sales

have changed since
the regulation was 

adopted

Yes, that is a 
great idea!

We will have 
to obtain the 

owners' consent 
before we 

analyze any 
data

This is 
complicated! 

We've pulled data 
on antibiotic sales 

since 2016

8
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Antibiotic use
in dairy farms

You are here

After their efforts to analyze the consequences of regulations on antibiotic use and antibiotic resistance, our superheroes are 
thinking of developing a data visualization tool that can help dairy producers evaluate their antibiotic use and compare 
themselves to other producers in Quebec (benchmarking).

Great, 
our studies 
showed a 

significant decrease 
in antibiotic 

resistance on 
dairy farms

Yes, and
Quebec producers 

have adapted their 
practices to the 

regulations

Great!
With this sample, 

we can start 
developing

our tool

Shiny.com:
a software that 

simplifies the 
development of 
interactive web 

applications

And here 
 we are, it needs 
a few finishing 

  touches, but our 
tool is looking 

good

And the
producer can

 also evaluate his 
antibiotic usage 
over the years

Now we 
need to help 

producers 
evaluate their 

antibiotic 
use

We're 
talking about 
benchmarking 
here, right?

Simplifies?
Really

!?!?

Good news,
I can pull the

data from several
producers who have
added their animal

inventory

We could
use sales data

from Vet-Expert
to develop a

benchmarking  
tool!

Good idea,
and this tool
will integrate

  into that
same

software

But we
need to add

an animal
inventory to
Vet-Expert

To be able
to standardize 

its use

Our
adventure

is over

 Congra-
tulation
to all our
students!

Mission
accomplished! But the

race against
antibiotic
resistance

continues!

Someone said
Benchmarking!?

The
producers can
compare their 

antibiotic use to
that of other

producers




