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What is a Antibiogram

Antibiogram Bactersl oroutn AIDICEE Btk

* Microbiology The profile of
an organism's
susceptibility/resistance to a
panel of antibiotics, which
can be used to determine
genetic relatedness of
various bacteria Cf
Molecular strain typing
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It also Means

* antibiogram (an'-té-bi--6-gram),

* A method of testing the
efficacy of antibiotics by
introducing an antibiotic into
the middle of a bacteria-laden
petri dish. A clear zone
indicates the bactericidal

| activity. The greater the

And compare them with the diameter of the zone, the

Interpretation table values. higher the efficacy of the
antibiotic.




Different methods to Test
Antibiotic Sensitivity patterns

l Antibiotic Sensitivity Tests
ll Diffusion | |l Dilution | ll D.I')'l:::;nn‘ l
Kirby-Bauer | Stokes J Tube | Agar ] E-Test J
' Method J ' Method ' Dilution J l Diution '
= Y J \ Y J

Qualitative Methods Quantitative Methods
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Once a culture is established, there are two
possible ways to get an antibiogram:

* A semi-quantitative way based
on diffusion
(Kirby-Bauer method); small
discs containing different
antibiotics, or impregnated
paper discs, are dropped in
different zones of the culture in
the petri dish. The antibiotic will
diffuse in the area surrounding
each tablet, and a disc of
bacterial lysis will become
visible.
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Antibiograms create the Vitro Sensitivity and
Resistance patterns of the Antibiotics used in
Clinical practice

* An antibiogram is the result of / :
an antibiotic sensitivity test, a
laboratory test for the sensitivity
of an isolated bacterial strain to
different antibiotics. It is by
definition an in vitro sensitivity,
but the correlation of in vitro to
in vivo sensitivity is often high
enough for the test to be
clinically useful.
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1- Disc Diffusion method (Manual labs)

Disc Diffusion Ring Disc Diffusion E- Test.
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Kirby-Bauer
method

* Semi-quantitative way based
on diffusion (Kirby-Bauer
method); small discs
containing different
antibiotics, or impregnated
paper discs, are dropped in
different zones of the
culture on an agar plate,
which is a nutrient-rich
environment in which
bacteria can grow
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oz Disk diffusion /\.
fws lranbroblank
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step 4
Measure

step 1 step 2 ' stgp3 .
Preparatlon Lawn culture Disk Diffusion

$ AL il g & sl Ulya 2y Al e s o1y Sy 4 dls i

o hazs gl sols! o lwl,g_w ‘!""’J'.‘i}'ﬂ A g

JJU .S.._n)u.\;w-:u ol guaiossS 4 w""‘(l' TR et

¥\



" -s‘i“‘fw“

v

1??‘
'
Antiovicrobla/
’-‘ﬂ ttv{:‘&ﬂ"‘fy




m Place the appropriate
drug-impregnated disc
on the surface of the
inoculated agar plate

m |nvert the plates and incubate
them at 35 °C, o/n (18-24 h)

m Measure the diameters
of inhibition zone in
mm
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Understanding about the Inhibition of the bact
growth

* Since the concentration of the
antibiotic was the highest at
the centre, and the lowest at
the edge of this zone, the
diameter is suggestive for the
Minimum Inhibitory
Concentration (conversion of
the diameter in millimetre to
the MIC, in ug/ml, is based on
known linear regression
curves).
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Interpreting an
* The correct antibio : ram —

interpretation of the
antibiogram will be of
interest to
Microbiologists and
laboratory technicians
alike. Standardized

methods are established | o
and can be found in the lHH]UHlM Hllll”[l”}lll”’“l” IH.»-.!
WHO manuals. CENTMETERS

Cat. No. 08

ASM Microbelibtary © Mudzicki
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Basic Interpretation of
Zone Sizes

*Therefore, it is often
assumed that the
larger the diameter
of the zone of
inhibition, the more
potent the

~antimicrobial




Time too matters in optimal
Reading of Antibiograms

* Also, the length of time
allowed for the process to
occur can greatly influence
the diameter of the zone of
inhibition as the longer
diffusion is allowed to take
place the higher the
concentrations at any given
point in the gradient will be.
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Formulating the Concentration of
Antibiotic and relevance of zones

spend on

* Comparing zone diameter
minimum inhibitory
concentrations (MICs) of a
large number of isolates,
including those with known
mechanisms of resistance

relevant to the particular
class of drug




Minimal Inhibiting Concentration.

* A quantitative way based on
dilution: a dilution series of
antibiotics is established (thisis
a series of reaction vials with (/i)
progressively lower
concentrations of antibiotic
substance). The last vial in which
no bacteria grow contains the
antibiotic at the Minimal
Inhibiting Concentration.

Broth dilution method
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Minimal Inhibiting Concentration

* Once the MIC is calculated, it can be

compared to known values for a
given bacterium and antibiotic: e.g. a ————

MIC > 0,06 pg/ml may be interpreted NAAAAAATAL!
as a penicillin-resistant AANONNNANNAN N
Streptococcus pneumoniae. Such
information may be useful to the

clinician, who can change the ! ! ! H H ! 9 E H
empirical treatment, to a more i

custom-tailored treatment that is
directed only at the causative
bacterium.
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What is Minimal Inhibiting
Concentration

* Quantitative way based on  BRLELQUETEIERITNERRUNEGTE
dilution: a dilution series of dilution to test the minimum
antibiotics is established b R
(this is a series of reaction
vials with progressively
lower concentrations of
antibiotic substance). The
last vial in which no
bacteria grow contains the
antibiotic at the Minimal
Inhibiting Concentration.
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MIC Estimation will help the Clinicians
In prescription

\ * Once the MIC is calculated, it
| . can be compared to know
values for a given bacterium
and antibiotic: e.g. aMIC >
0,06pug/ml may be interpreted
e as a penicillin-resistant
Streptococcus pneumoniae.
4 w Such information may be useful
to the clinician, who can change
- the empirical treatment, to a
- " more custom-tailored
L L ) treatment that is directed only




E-Test Is
. psilometer test

known as
Epsnlometer test) manufactured
by bioMeérieux, is a manual in
vitro diagnostic device used by
laboratories to determine the
MIC (Minimum Inhibitory
Concentration) and whether or
not a specific strain of bacterium
or fungus is susceptible to the
action of a specific antimicrobial.
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* This type of test is most
commonly used in
healthcare settings to help
guiding physicians in
treatment of patients by
indicating what
concentration of
antimicrobial would
successfully treat an
infection
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Intended use of E Test

* Etest is a quantitative technique
for determining the
antimicrobial susceptibility
(AST) and MIC (in pg/mL) of
Gram-negative and Gram-
positive aerobic bacteria such
as Enterobacteriaceae,
Pseudomonas, Staphylococcus,
and Enterococcus species and
fastidious bacteria, such as
anaerobes, N. gonorhoeae, S.
pneumoniae, Streptococcus and
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Factors influencing the
interpretation of an antlblogram
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* Based on this reasoning, the
diffusion method is sometimes
mistakenly interpreted as a
guantitative method. The more
potent an antimicrobial
compound, the less
concentrated it need be, and
consequently at points further
from the disc with consequently
lower concentrations, microbial
growth will still be inhibited
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Steps in Antibiogram
Creation
* Ensure a process of

identification, preferably as
part of the day-to-day |
function of data verification, ! '

of new patterns of et Iabltlatlelnlininlelelolel
resistance during or after Wm FLTRSRIR]R]S )
treatment,since the first

isolate per patient is Pratomncs cergoase | R | R 1| 1| R{R(RIRIK|R R

insensitive to second or later  F——————t—r———————t———
isolates which may develop Eﬂlﬂfﬁmﬂiﬁﬂtﬂﬁ )| k(R R;E RIR(RR

resistance -




0000 °ue

Dissemination and Use of
Antibiogram for Education: After
the Antibiogram

* An overlooked aspect of antibioBram development
and surveillance is the decision of what to do with the
antibiogram data and analyses — how are
recommendations to be conveyed to prescribers, how
is education to be conducted, and how will impacts of
the education be assessed. Not infrequently, the

development and publication of the antibiogram
marks the endpoint of the process




2- Broth Microdilution (Microscan)
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2- Broth Microdilution (Phoenix)
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Presenting Emerging Resistance Trends:

* Presentation of resistant organisms over years can be
presented in tables or graphs e.g.:

* MRSA (S. aureus - %S for oxacillin - inpatient and
outpatient);

* VRE (Enterococcus spp. — %S to vancomycin isolates
from sterile body sites);

* E. coli - %S to trimethoprim-sulfamethoxazole (urine
isolates) and fluoroquinolones;

» ESBLs (K. pneumoniae and E. coli - % of isolates that
produce ESBLs);

* P. aeruginosa - %S to fluoroquinolones and/or
imipenem.
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SYMBOL

AM

=
<
¥\

Antimicrobial Agent

Ampicillin
Enterobacteriaceae
Enterococcus SPP.

Streptococcus SPP. (beta hemolytic)
Refer to CLSI 2019 M100. page 89

Streptococcus SPP. (Viridans)
Neisseria meningitidis
Haemophilus influenza & parainfluenza

Amikacin
Enterobacteriaceae
Other Non-Enterobacteriaceae

Disk Content (ug)

10

30

o)

A"

17
17

24

22

17

Zone Diameter Interpretive Criteria (nearest whole mm)
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Thank you
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