Exercise: Generating a genomic-
enhanced antibiogram
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Cumulative Antibiograms

« This presentation is intended to provide a guide to assist you in creating and interpreting a
cumulative antibiogram.

* Note, this presentation contains more slides than will be presented today, please feel free to
download a copy for later reference

Disclaimer:
The use of cumulative antibiograms The detail in cumulative antibiograms
IS iIntended to aid antimicrobial is not intended for use by clinicians
stewardship programs in the without appropriate microbiology,
development of local antimicrobial infectious diseases or antimicrobial
prescribing guidelines and formulary stewardship support in its
management interpretation




Guidance for creating
cumulate antibiograms

These specifications are based largely on
the CLSI M39:

Analysis and Presentation of Cumulative
Antimicrobial Susceptibility Test Data — Fifth

Edition

Australian Commission on Safety and
Quiality in Health Care:

Specification for a Hospital Cumulative
Antibiogram 2019




What are
antibiograms?

« Tables showing how susceptible or resistant groups of organisms are to specific antimicrobials

« Calculated using cumulative proportions of susceptibility or resistances to specific antimicrobials
for groups of organisms

» Provide a susceptibility profile of organisms over a specific time frame



How are antibiograms
created?

« Susceptibility testing data is generated with  Ways To Do This:
routine AST in microbiology laboratories 1 WHO-Net

2. Rusing AMR package

« AST data is recorded in data management

system 3. Manually (excel — can be difficult!)

« Using the AST data collected over specific
time frames for groups of organism, Cumulative proportions calculation:
cumulative proportions can be calculated for . .
! .. . . . . __ total number susceptible
each organism and antimicrobial of interest cumulative proportion = —————————




Key points to
consider

Total number of organism vs total number
of isolates tested

How many in total are there for each organism
group?

Was every isolate of each organism group tested
against each antimicrobial?

Statistically Robust Data
How many total isolates were tested?

How could a small number of total isolates
influence an interpretation?

Timeframes

How long is the time period of sample collection for
your dataset?

How might this affect your final antibiogram?

One isolate per individual

How many isolates of the same sample type are
there for the one individual?

How could multiple isolates of the same sample
type from the one individual influence an
antibiogram interpretation?



Best practice in antibiogram
creation

« Total number of organism vs total number of isolates tested
* Only include isolates that were tested for that antimicrobial in the denominator
« Record the number susceptible and total tested (the denominator), as well as the % susceptible

- Statistically robust data

« Should only include if at least 30 isolates in the time period for the group
« Could report at the genus level if <30 samples
« If data from fewer than 30 isolates is presented, a comment should be included to reflect this and provide context
‘these results may not have attained an accurate measure of susceptibility in that microbial population”



Best practice in antibiogram
creation

« Timeframes
Balance between “enough data” and “current data” e :: sEfoa
Usually produced each calendar year -
May be produced at a frequency that suits each institution

One isolate per individual

Only the AST data from the first isolate of a bacterial species from each individual each year should be
included

* Need to consider potential bias if include multiple isolates from the same patient — e.g. prolonged infection

If analysing a subset of isolates, the first isolate would refer to that in that particular subset (e.g. urine
isolates, sterile site isolates)



Key points to
consider

Intrinsic resistances

How can intrinsic resistances to antimicrobials for
some organism groups influence an antibiogram
interpretation?

Methods used for AST

How could different AST methods with different
break points influence an antibiogram?

How could updates to guidelines change
antibiogram interpretations?

Intermediate resistance
Are intermediate susceptibility included as S or R?

Population, isolates and antimicrobials
included

How might the patients and isolates included
change an antibiogram?

Stratification by other factors

How might patient risk factors or demographics
change an antibiogram? (country or
travel/population/age/hospital unit?

How might microbiological factors change an
antibiogram? (specific resistance genes, such as a
carbapenemase?)



Best practice in antibiogram
creation

 [Intrinsic Resistances

Should be reported as “R” (with footnote to define)

Methods used for AST

Only finalised, validated test results should be included
Unusual antimicrobial resistances or genotypes should be verified before inclusion

» If breakpoints change, ideally use quantitative measurements to re-interpret results with the new breakpoints,
and add footnote indicating the breakpoint change

If values are no longer interpretable with updated breakpoints or data is not available for re-analysis, exclude data using old breakpoints
and add a footnote

« Don'’t include antimicrobials where isolates are tested selectively (i.e., susceptibility to second-line
antimicrobials are only tested if first-line is resistant)



Best practice in antibiogram
creation

 Intermediate Resistance

» Organisms tested with the CLSI AST method should be considered ‘susceptible’ if it meets the definition of
» susceptible (S)

* Organisms tested with the EUCAST AST method should be considered ‘susceptible’ if they meet the
definitions of either:
» susceptible, standard dosing regimen (S) or
» susceptible, increased exposure (l)



Best practice in antibiogram
creation

Population, isolates and antimicrobials included
Isolates from surveillance programs (e.g., screening samples) should not be included
Include the five most commonly isolate species, accumulating data if required

Usually don’t include susceptibility data from isolates which are most often contaminants or normal flora,
unless under particular circumstances

Do not combine data from S. aureus with data from coagulase-negative Staphylococcus species

Only report susceptibilities for a microorganism where they are clinically relevant

Report susceptibilities for the antimicrobials in actual clinical use, not the susceptibility to surrogate
antimicrobials used in AST

Antimicrobials known to be ineffective for treatment of infections in clinical practice should be recoded as
such



Best practice in antibiogram
creation

« Population, isolates and antimicrobials included (continued)

« Specific commentary may be appropriate for facilities that care for children (e.g. to note that some
antimicrobials should not be administrated to children except on specialist advice)

« Consider including certain ‘sentinel resistances’ (e.g. MRSA, ESBL, VRE, CRE)

- Stratification by other factors

« Where expected organism susceptibilities may be different in terms of frequency or resistance in different
settings, separate antibiograms may be useful, if the isolate numbers are 230

+ e.g. ICU, haematology, emergency, outpatients, paediatrics



Your turn!

(20 mins)

Downloads:

URL: https://go.unimelb.edu.au/e8)j2

Dataset & template

These slides
(for review as you prepare)

A couple of notes:

You want to create an antibiogram using 2025 data
All bugs, drugs & genes are fictional

Gummia neonatum has intrinsic resistance to Frostocillin

Use Excel or any other spreadsheet data to complete
antibiogram

Two useful Excel/spreadsheet functions we will use:
Pivot tables
Conditional formatting

We will work through it together



Basic steps for antibiogram
design

1. Prepare the antibiogram at least annually

2. Include only final, verified results

3. Do not include duplicates from the same patient, per specimen type

4. Include only clinical (diagnostic) isolates, not surveillance (some exceptions)
5. Include only species with data for 230 isolates

6. Report the susceptibilities for agents that are routinely tested and reported



Content
review

Also include the date the antibiogram was published, the susceptibility testing method used,
and if specific samples were excluded



Content
review



Creating antibiograms
in WHO-Net

» Uses data straight from WHO-Net
Analysis Type:

*  %RIS and test measurements
+  Select specific antibiotics or test all antibiotics
« Choose to calculate % susceptible or % resistant

Organism:
«  Select individual organisms or groups of interest

|solates:
« Timeframe and any other limits (location/sample type)

Data Files:
 Select relevant data file

One Per Patient:
» Select first isolate with results per patient

Macros — reproducible!



Creating antibiograms
In AMR for R

« AMR for R is a handy package that helps to calculate resistances and susceptibilities
susceptibility(), resistance()

« Also has functions that can help clean data (organism names, DDs, MICs, SIRs and antimicrobial
names)

as.mo(), as.dd(), as.mic(), as.sir(), as.ab()

 Use R to deduplicate isolates
By patient name, date of birth, sample type etc.

» Generate a script once and then can rerun with updated data when needed

« Export data to excel to be formatted



Additional

considerations in
Animal Health




Creating antibiograms in
veterinary practice

Establish your aim — why are you creating an antibiogram?
« Guide selection of initial empirical antimicrobial therapy
« Contribute to development of antimicrobial prescribing guidelines

« To display results from an active surveillance program? (Is this appropriate?
What consequences may result from this?)

Determine which isolates to use

230 isolates per organism

Only isolates from clinical/diagnostic samples (e.g. not surveillance)
1st isolate per patient, repeats removed

From the same animal species, ideally from the same production type if relevant
e.g. dairy cows, layer hens

By specimen type (e.g. E. coli from urine)



Creating antibiograms in
veterinary practice

Determine which antimicrobials to use

* When creating antibiograms to guide
clinical treatment, only include
antimicrobials that can be legally used for
treatment in that country

« Usually these are antimicrobials that are
less important for treating human
infections

* Report isolates as % susceptible

Clearly indicate the time period and
source population on the antibiogram
document.



Use in Human
Health



Antimicrobial Stewardship

* Antibiograms can complement an antimicrobial stewardship program through:

Developing Discussing Providing relevant Monitoring of local Decisions regarding
empirical empirical treatment advice during post- epidemiology and antimicrobials

antimicrobial options with other prescription review emerging added to the
treatment clinicians rounds resistance trends formulary

guidelines over time



Empiric treatment guidelines

« What susceptibility percentage cut-off should be used to guide empirical therapy?

There are limited
clinical data that The CLSI has
define the provided some
susceptibility guidance examples

percentage cut-off as to the threshold
value needed for susceptibility

optimal coverage for percentage cut-off
empirical therapy




Clinical support

« To avoid misinterpretation of antibiograms, access should be supported by
consultation with an infectious diseases specialist or clinical microbiologist.

This is to understand both the usefulness and
limitations of the data presented and how to
synthesise and act on this clinically

Antibiograms provide guidance for empiric
antimicrobial use in patients, but other factors
including patient characteristics and presence of
other risk factors should be considered when
making therapeutic decisions




Clinical support

« When specific empirical therapy is selected, antibiogram data should be
considered with other factors such as:

The infection type

Treatment guideline : : - systemic infections with The possible infecting
recommendations Ul seuery er llvess high morbidity vs those organisms

that are local and/or
easily eradicated

_ _ _ Previous treatment Public health

The location of infection M and/or history of infection [l consequences of treating
onset in the patient with an ineffective

- community vs hospital - including past infecting antimicrobial

- travel history multi-drug resistant - transmission of infection
organisms to the community




Use to guide treatment

Scarborough, R, et al.,

Use of Local Antibiogram Data and Antimicrobial Importance Ratings to Select Optimal Empirical Therapies for Urinary Tract Infections in Dogs and Cats.
Antibiotics, 2020. 9(12): p. 924.



Use to guide treatment and
track trends

» Keep in mind the population from which the samples were
taken.

» The susceptibility profile for the individual animal, herd or
flock being treated could be different depending on other
factors (e.g. prior treatment, environmental influences).

* |[deally C&S should still be performed wherever possible

« Antibiograms used to guide empirical treatment or while
waiting for C&S results.

« Antibiograms can also be used to track antimicrobial

resistance trends within clinics and geographic areas over https://arsi.umn.edu/sites/arsi.umn.edu/files/2020-
02/How_to_Use_a_Clinical_Antibiogram_26Feb2020_Fin

time al.pdf



Antibiograms from active surveillance vs
passive data from clinical isolates

Do not be tempted to use results of active surveillance from healthy
animals to guide clinical treatment of sick animals

There can be value in creating antibiograms from active surveillance data
* Monitoring AMR trends
» ldentifying areas of AMU to focus on (if high resistance is noted)

« Considering environmental influences on AMR (if unexpected resistance patterns are noted that can't be
linked to AMU)

» For discussing with human health colleagues in understanding where AMR might be coming from
However... in these cases the bacterial pathogens chosen and the antimicrobials represented in the
antibiogram are likely to be different to those that might be used in developing an antibiogram to guide

empiric treatment of sick animals.



Limitations

Data does not differentiate

There may be bias towards Data do not take into Data will often not reveal :
the collection of samples account patient factors the timing of isolate i g ?Sth?Qdaf?o?ﬁg:Bg'ﬁgmts
from patients with more such as history of infection collection relative to a a pathogen versus

resistant organisms or past antimicrobial use patient’s hospital admission colgniser

* If presenting to * In fact the patient’s * Therefore, it cannot » Colonising organisms in
hospital/veterinarian only microbiological history reliably distinguish the percentage
after failing initial therapy and prior antibiotic use between a community- susceptibility calculation
in the community may provide more useful acquired versus hospital- may influence

e |f access to / or cost of information during empiric acquired infection susceptibility rates
pathology testing means therapy selection

only the sickest patients
submit samples



Limitations

The antibiogram is only
useful to guide the
choice of empiric therapy
at the institutional level

Data are the result of
single organism-
antimicrobial
combinations

Data may not be
generalisable to specific

patient populations or
locations if compiled
using hospital-wide data

Therefore they do not
show trends in cross-
resistance of an
organism to other drugs

Cumulative hospital-
wide data may mask
resistance trends for a
particular ward or
service

- ICU or oncology

They also do not reveal
synergistic properties of
antimicrobials used in
combination

Usually represent
isolates from the
community and hospital-
acquired infections

- therefore may not
reflect either alone

When ICU data is
included

- the susceptibility
patterns can show more
resistance than if were
reported separately



Limitations

Lack of syndromic-specific
recommendations

Lack of utility for infections
caused by two or more
pathogens

Typically no information on
organism distribution for a
specific infection

Constructed using historical
data potentially not reflecting
current susceptibility data




Limitations

Antibiograms are not a reliable metric for
the short-term effects of an antimicrobial
stewardship program

Patients with recurrent or recent infections Except for maybe the assessment of
- multi-drug resistant organisms effects in a specific unit

Recent overseas travel, animals brought in
from other regions.

Static antibiograms may have limited use in
some settings

If there is a current outbreak of a resistant
organism in the hospital, region or community

Or if a previous outbreak has been brought
under control
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