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Inhibitory Methaods for Susceptibility ‘
Testing

1. Disk Diffusion

2. Dilution Testing

3. Epsilometer
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Vledia for non-fastidious organisms‘

Organisms Medium

Enterobacterales
Pseudomonas spp.
Stenotrophomonas maltophilia
Acinetobacter spp.
Staphylococcus spp.
Enterococcus spp.
Aeromonas spp.
Achromobacter xylosoxidans
Bacillus spp.

Burkholderia pseudomallei

Mueller-Hinton agar
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Media for fastidious organisms
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Media for fastidious organisms
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L-cystine

guanine HCl

thiamine HCI

p-aminobenzoic acid

vitamin B12

thiamine pyrophosphate (cocarboxylase)
nicotinamide adenine dinucleotide (NAD)
adenine

L-glutamine

glucose

ferric nitrate

L-cysteine HCI

1.1g

0.03g"
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Summary of Disk Diffusion Susceptibility Testing Conditions

Organism Test Medium Inoculum Incubation Incubatior
Groups (Agar) Size(CFU/mL) Conditions Duration
Enterobacterales | Mueller-Hinton | Swab from 1.5 | 35°C; 16-18 h
Agar (MHA) =< 10° room
suspension air
Pseudomonas MHA Swab from 1.5 | 35°C; 16-18 h
aeruginosa =< 10° room
suspension air
Enterococci MHA Swab from 1.5 | 35°C; 16—-18 h (2«
= 10° room for
suspension air vancon
R*)
Staphylococci (to | MHA (add 2% Swab from 1.5 | 30°-35°C; | 16—-18 h (2«
detect NacCl for =< 10° air for met
methicillin- meth-R) suspension (temp and
resistance) >35°C vancon
may R*)
mask
meth-
R)
Streptococcus MHA plus 5% Swab from 1.5 | 35°C; 5%— | 2024 h
pneumoniae sheep blood =< 10° 7%
and other suspension carbon
streptococci dioxide
(CO)
Haemophilus Haemophilus test | Swab from 1.5 | 35°C; 5%— | 16—-18 h
influenzae medium = 10° 7% CO,
suspension
Neisseria GC agar plus Swab from 1.5 | 35°C; 5%— | 2024 h
gonorrhoeae supplements =< 10° 7% CO,

suspension
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sl 625 z s Jshb ;32 0.08-0.13 5= OD

FIGURE 13-1 The tube on the left is a McFarland 0.5 tur-
bidity standard. The tube on the right is a test bacterial suspension
that has a turbidity greater than that of the McFarland standard: it is
more difficult to see the black lines through the test suspension than
through the McFarland standard. Sterile saline or broth must be
added to the test suspension to dilute it until the turbidity matches
that of the McFarland standard
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within 15 minutes after adjusting the turbidity, a sterile cotton swab is dipped
into the suspension

o 3 )

€ tube above the Tiuid ievel To remove excess Inocuium rrom the swabp.

14



The Mueller-Hinton agar plate is inoculated by streaking the swab

approximately 60° each time to ensure an even distribution of inoculum.
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As a final step, the rim of the agar is swabbed

€XCess surrace moisture to




Sewd 12 Sl L e e 150 Ll bculy o

Sewd 6-5 ASlas e sl 100 k8L culy o

51530 58T (po oL panco 3 8 Ly puntls il S g sla 8Ll Gl v
S 4 S 1530 skl )L

S 2 las | ity Hite G peals ) 0 v
By 5l Sy Alald v/




S5 Gl 1 48,5 o ) Culy 03101 (wla! g (Suigw i (12 Swd dlawd G as Ol Jgua
(CLSI M100-S30 5, lustiw! 45 sl

V9 Slp st (5l e/ (oo 5%
Oosld ,51

o9y b pl S 5 sl oolil LB e go3 2 S ol iSls | 0 Sawd dlawy i3Sl S5SL &gs pls
Sesd L] Sye (Sl V0 by Sy Sl Ve ey

(MHA) 51 o520 Jgo X : o 4l Sy

MHA v 4 s3a ! poligegdge

MHA WY 5 S bgtiu

MHA WY 5 oSaS Ll L3555,

MHA Y # Lldglle ligegdy il

MHA VY 5 (PR

MHA \Y 5 b S8yl

(HTM) pgado Cuns ushdgan A ¥ 95l Ll o 153Y0a Gugldsen

GidessS (g5 71 O o> MHA A ¥ igagy oyl

SiingS 55 70 9> MHA q ¥ Serdaan by (ol iyl

ElkwsS e 7. O go- MHA ! \ b 9 oryzl

SNiwgS o> O gsl> MHA b ! et el

oSgkd BT sy sl BT psin Jse Lo MIC 35, 3 e S sl sl

ol Sl

g Hemin Spg/mL (ggl> )57 Mgy baomo MIC s, il o sl 555k

N TechSmith Camtasia’




u.i.u* 1) glgSod AL ‘

N TechSmith Camtasia’



GROUP A
PRIMARY TEST
AND REPORT

GROUP B°®
PRIMARY TEST
REPORT SELECTIVELY

GROUP Cf
SUPPLEMENTAL
REPORT SELECTIVELY

GROUP U
SUPPLEMENTAL
FOR URINE ONLY
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Staphylococcus spp.

Azithromycin® or
clarithromycin® or

GROUP B®
PRIMARY TEST
REPORT SELECTIVELY

*Daptomycin

Linezolid

Telithromycin®

Doxycycline
Minocycline
Tetracycline®

WYancomycin

Rifampin®

-

n k= -
< E % erythromycin
oo Clindamycin®
= E w s Y
o < (7' Oxacillin {cefoxitin)
G2 —

o E Penicillin

o

Trimethoprim-
sulfamethoxazole
> Chloramphenicol®
-
1]
> [ _
- = - Ciprofloxacin or
© E E levofloxacin or
% = ofloxacin
o ww
X g E Moxifloxacin
Oa o Gentamicin
a E Quinupristin-
E dalfopristin™
> Cephalothin’

i E| Lomefloxacin or
5 IE o ofloxacin
% g L Norfloxacin
O w E Nitrofurantoin

|
%2 S

0 o

a E Sulfisoxazole

Trimethoprim




Anatomic Distribution of Some Common Antibacterial Agents

Serum or Blood * Cerebrospinal Fluid Urine
Ampicillin + + +
Ceftriaxone + + +
Meropenem + + +
Vancomycin + + +
Ciprofloxacin + + +
Gentamicin + - +
Clindamycin + - -
Norfloxacin - - +
Nitrofurantoin - - +

Serum or blood represents a general anatomic distribution.

. Therapeutic levels generally achievable at that site;

I+

, therapeutic achievable levels moderate to poor;

~ , therapeutic levels generally not achievable at that site.
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FIG. 11.7 Examination of a disk diffusion plate by
transmitted and reflected light.



FIGURE 13-10 B Routine disk diffusion tests are examined
by placing the plate on or 2 to 3 inches above a black, nonreflecting
surface. Reflected light is used to illuminate the plate.
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Modify methods for fastidious bacteria

If blood was added to the agar base (as with streptococci), the zones are measured
from the upper surface of the agar illuminated with reflected light, with the cover

rL é’éﬂiSmith Camtasia’ 28



FIGURE 13-11 ®m Disk diffusion tests for staphvlococci with
oxacillin (or methicillin _or nafcillin) and vancomycin and for
enterococciwith vancomycin are examined by holding the plate up
to a light source (transmitted light) for zone examination. Any
growth within the zone is significant.
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Figure 12-9 Individual bacterial colonies within a more
obvious zone of inhibition (arrows). This could indicate
inoculation with a mixed culture. However, emergence of
resistant mutants of the test isolate is a more likely reason for this
growth pattern.
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FIGURE 13-13 B The oxacillin zone for heteroresistant
oxacillin-resistant Staphylococcus aureus often shows a haze of

growth within the zone of inhibition.This haze is significant, and the
isolate here is oxacillin resistant.
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FIGURE 13-9 - Escherichiia coli tested by the disk diffusion
method. The lawn of growth following overnight incubation shows
individual colonies, representing unsatisfactory growth. The most
likely explanation for the scanty growth is the use of an inoculum
that either is too light or contains too many nonviable cells, result-
ing in larger than normal zones and potentially false susceptible
results.
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Appendix E. Dosage Regimens Used to Establish Susceptible or Susceptible-Dose Dependent Breakpoints

The evolving science of pharmacokinetics-phamacodynamics has become increasingly important in recent years in determining minimal inhibitory concentratior

(MIC) breakpoints. Recently approved susceptible or susceptible-dose dependent (SDD) breakpoints for @ number of agents have been based on a specific
dosage regimen(s); these dosage regimens are listed in the table below. Proper application of the breakpoints necessitates dru g exposure at the site of infectior

fnat comesponds 1o or exceeds the expected systemic drug exposure at the dose listed in adult patients with nomal renal func fion. This information should be
shared with phamacists, infectious diseases staff, and others making dosing recommendations for the institution.

Breakpoints and Interpretive Categories

W [lecnsmitn Carnid

Susceptible SDD
Antimicrobial Agent MIC Dose MIC Dose
Table 2A. Enterobacterales
Azithromycin (Saimonella enterica | =16 pg/mL 500 mg administerad daily NIA
ser. Typhi)
Azireonam <4 ig/mL 10 administered every 8 h WA
Cefazolin =2 g/mL 2 { administered every 4 h WA
Ceffaroline <0.5 pgimL 600 mg administered every 12 NA
Cafepime =2 oL 1 g administered every 12 h 4 gL 10 administered every 8 hor
2 administered every 121
8 pg/mL 2 0 administered every 8 h
or (Because it is not possible to
comelate specific zone
zone diameter: 19-24mm | diameters with spacific MICs,

an isolate with a zone
diameter in the SO0 range
should he treated as if it mignt
be an MIC of 8 pgimL)

Sld
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Example of Breakpoints and Interprefive Categories as Used m Table 2

Interpretive
Categories and Zone | Interpretive Categories
Diameter Breakpoints, | and MIC Breakpoints,
Antimicrobial Disk nearest whole mm ng/mL

Agent Content S I' | R | § I R

X 30 ng =20 | 15-19 | €14 | <4 | 816 | 232
Y - - - ~ <1 2 >4
Z 10 g =16 — - <1 - -

" Or SDD. if appropriate.
Abbreviations: I, mtermediate; R, resistant; 5, susceptible; SDD, susceptible-dose dependent.
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Citrobacter freundii

Ampicillin, Augmentin , Cephalothin, Cefoxitin

Citrobacter koseri

Ampicillin, Augmentin

Enterobacter aerogenes

Ampicillin, Augmentin , Cephalothin, Cefoxitin

Enterobacter cloacae

Ampicillin, Augmentin , Cephalothin, Cefoxitin

Escherichia coli

There is no intrinsic resistance to B-lactams in this
organism

Klebsiella pneumoniae

Ampicillin

Morganella morganii

Ampicillin, Augmentin , Cephalothin ,Nitrofurantoin

Proteus mirabilis

There is no intrinsic resistance to B-lactams in this
organism.Nitrofurantoin

Proteus vulgaris

Ampicillin , Cephalothin ,Nitrofurantoin

Serratia marcescens

Ampicillin, Augmentin , Cephalothin, Cefoxitin,
Nitrofurantoin

stapiSdecinbmitla Camtas

Novobiocin - R




Any Enterobacteriaceae

Carbapenem-1lorR
Amikacin, Gentamicin,Fluoroquinolone—- R

Escherichia coli ESBL+

Klebsiella spp ESBL+ Ampicillin- S
Proteus mirabilis ESBL+

Proteus vulgaris Ampicillin - S

Citrobacter freundii

Ampicillin,Cephalothin - S

Enterobacter SPP

Ampicillin,Cephalothin - S

Salmonella spp

Cephalosporin Gen lll,Fluoroquinolone — 1 or R

Any Organism

Resistance to all agents routinely tested

NXTechSmith Camitasia




Streptococcus
pneumoniae

penicillin—=R Vancomycin — NS

Streptococcus,
B-hemolytic
group

penicillin = NS Vancomycin — NS

Streptococcus,
viridans

group

Vancomycin — NS

Enterococcus
spp.

Linezolid ,Vancomycin, High-level aminoglycoside — R

Enterococcus
faecalis

Linezolid ,penicillin, High-level aminoglycoside — R

Enterococcus
faecium

Linezolid, High-level aminoglycoside — R

Any Organism

Resistance to all agents routinely tested
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Acinetobacter
Carbapenem —1lorR
baumannii
Pseudomonas Colistin—lor R Carbapenem —1orR
: cuncurrent Gentamicin,Tobramycin and Amikacin - R
aeruginosa
Stenotrophomonas
Cotrimoxazole - | or R
maltophilia
Any Organism Resistance to all agents routinely tested
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Staph.aureus

Linezolid,Cefoxitin - R

Vancomycin - R

Staph.coagulase
neg

Linezolid - R

Vancomycin - R

Any Organism

Resistance to all agents routinely tested
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Table 3G. Vancomycin Agar Screen for Staphylococcus aureus and Enterococcus spp.

Screen Test Vancomycin MIC 28 pg/mL
Test method Agar Dilution Agar Dilution
Organism group S. aureus Enterococcus spp.
Medium BHI agar BHI® agar

Antimicrobial concentration

6 ug/mL vancomycin

6 ug/mL vancomycin

Inoculum

Colony suspension to obtain 0.5 McFarland turbidity

Preferably, using a micropipette, spot a 10-uL drop
onto agar surface. Alternatively, using a swab dipped
in the suspension and the excess liquid expressed,
spot an area 10-15 mm in diameter or streak a
portion of the plate.

1-10 pL of a 0.5 McFarland suspension spotted onto agar
surface. Altematively, using a swab dipped in the suspension and
the excess liquid expressed, spot an area 10-15 mm in diameter
or streak a portion of the plate.

Incubation conditions

35°C+2°C; ambient air

35°C+2°C; ambient air

Incubation length

24 hours

24 hours

Results

Examine carefully with transmitted light for > 1 colony
ar light film of growth.

=1 colony = Presumptive reduced susceptibility to
vancomycin

=1 colony = Presumptive vancomycin resistance

Additional testing and reporting

Perform a vancomycin MIC using a validated MIC
method to determine vancomycin MICs on S. aureus
that grow on BHl-vancomycin screening agar.

Testing on BHI-vancomycin screening agar does not
reliably detect all vancomycin-intermediate 5. aureus
strains. Some strains for which the vancomycin MICs
are 4 ug/mL will fail to grow.

Perform vancomycin MIC on Enterococcus spp. that grow on
BHI-vancomycin screening agar and test for motility and pigment
production to distinguish species with acquired resistance (eg,
vanA and vanB) from those with intrinsic, intermediate-level
resistance to vancomycin (eg, vanC), such as Enterococcus
gallinarum and Enterococcus casseliflavus, which often grow on
the vancomycin screen plate. In contrast to other enterococci,

E. casselifiavus and E. gallinarum with vancomycin MICs of
8-16 ug/mL (intermediate) differ from vancomycin-resistant
enterococc for infection prevention purposes.
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Screening Tests
When to Perform
Screening Test Organisms Test Description Confirmatory Test Confirmatory Test
Vancomycinagar | o § gqureus Agar dilution; BHI with If screen positive Vancomycin MIC
screen o Enterococcus 6 ng/mL vancomycin
Spp.
Table 2D. Enterococcus spp. (Continued)
Interpretive Categories
and
Zone Diameter Interpretive Categories and
Breakpoints, MIC Breakpoints,
TestReport | Antimicrobial | Disk nearest whole mm  bgml :
Group Agent Content | § + | 1+ R S ¢ §OD ¢+ I i+ R Comments
GLYCOPEPTIDES

B Vancomycin 30pg 217 ; 1516 ; <14 <4 - o B8 232 (10) When testing vancomycin against enterococai,

. - . : . plates should be held a full 24 hours for accurate
detection of resistance. Zones should be examined
using transmitted light; the presence of a haze or
any growth within the zone of inhibition indicates
resistance. Organisms with infermediate zones
should be tested by an MIC method as descnibed in
MO7.? For isolates for which the vancomycin MICs
are 8-16 pg/mL, perform biochemical tests for
identification as listed under the “Vancomyein MIC
2 B pg/mL" test found in Table 3G.

See general comment (4) and comment (8).
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GLYCOPEPTIDES
(20) MIC tests should be performed to determine the suscepfibility of all isolates of staphylococc to vancomycin. The disk test does not differentiate vancomycin-susceptible
isolates of . aureus from vancomycin-intermediate isolates, nor does the test differentiate among vancomycin-susceptible, -intermediate, and -resistant isolates of Staphylococcus
spp. ofher than 5. aureus, all of which give similar size zones of inhibition.

B Vancomycin | S. aureus - - - - - 2 - 48 16 | (21) For 5. aureus, vancomycin-

: ' : susceptinle isolates may become

vancomycin intermediate during the
course of prolonged therapy.

(22) Send any S. aureus for which the
vancomycin is 28 ug/mL to a referal
|aboratory. See Appendix A.

Also refer to Table 3F for 5. aureus,
Subchapter 3.12 in MO7 * and
Subchapter 3.9in M2

Staphylococcus - - - - - 4 - :.B—1E © 232 | See comment (19).
spp. other than 5. : : : : : :
aureus : : : : : : (23) Send any Staphylococcus spp.

other than S. aureus for which the
vancomycin MIC is 232 yo/mL to
referral [aboratory. See Appendix A.

See also Subchapter 3.12 in MO7® and
Subchapter 3.9 in MO2.
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A 4 s 48 s ¢ 5SU (Multidrug resistance) MDR
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LS iiasS o s 8L (Exensive drug resistance) XDR
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Penicillins Cepha lo sporins Monobactams Carbapenems

Core structure of beta-lactam antibiotics



L SLSYL e

o Ol ¢ i tla 3 SR gl e

mdsie 6 e LAl ot OV B juea sla 2208 Hlea o

Craba sS1  rlaanin SIS o

B (nmSae (¢S tla oy gl e

e e i) eOpmnla s )l a5 Sle e

¢ OpalaS sla gyl (1S5 5508 g la el aS e

o a1 s Sl g .

¢OpalalanlS (JSiial K s (single drug classes )z sl <K sal gilA e
a5 5l

N TechSmith Camtasia



s N

g JEA) )
ESBL sl 5 s Aduje cud o e 4 aslia e syl il e
CRE sauls 5 s &L e cuut o (MRSA) e
OmonlalailS 4y el g glia ol o
(D-test)
LY

N TechSmith Camtasia’



N

MRSA

Ot g a S5 Saa 30 Syl oaliinl o
b Gl R b Gl R Glsapa Ll e
b GBI R Cplie (4 aslie Al Waia MRSA ausil ) o

* for S.aureus and S.lugdunensis

>=22 mm.... (S) and =<21 mm..... (R)
*» for coagulase-negative staphylococci :
=>25mm .... (S)and =<24 mm .... (R)
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Supplemental Methods for Detection of Antimicrobial Resistance

oxacillin
resistance

coagulase-negative
staphylococci
(CoNS)/oxacillin-resistance

N TechSmith Camtasia

Purpose o
Test (Bacteria/Antimicrobial-R) __~°"10"
Cefoxitin to detect | Staphylococci (S. aureus and S. Disk diffusion:
mecA-mediated lugdunensis) and MHA and 30 pg

cefoxitin disk

Incubation: 33°C-
35°C, 16-18 h:
S. aureus and S.
lugdunensis; 24
h: CoNS




FIGURE 13-14 W D-zone testing of Staphylococcus aureus
that has erm-mediated inducible clindamycin resistance. The
positive reaction is noted by a flattening of the zone around the
clindamycin disk in the area where there has been diffusion of both
erythromycin and clindamycin molecules.
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Supplemental Methods for Detection of Antimicrobial Resistance

Purpose

Test (Bacteria/Antimicrobial-R)

Conditions

D-zone test S. aureus, S. lugdunensis,
CoNS, Streptococcus
pneumoniae, and beta-
hemolytic streptococci
(e.g., group
B)/inducible
clindamycin resistance

Differentiation of
inducible iMLS;
resistance (by ermA or
ermC genes) versus
erythromycin
resistance by efflux

mechanism (i.e., msrA
gene)

\
>A‘ ICGIIJIInul _dil i itdadaid

Medium: 5% sheep
blood agar or
MHA (for
staphylococci)
or MHA plus
5% sheep blood
(for
streptococci)

Antimicrobials: 15
H&
erythromycin
(E) and 2 pg
clindamycin

(Cd) (for
staphylococci,
space 15-26 mir
apart; for
streptococci,
space 12 mm
apart)
Incubation:
staphylococci:
35°C, air, 16-18
h; streptococci:
35°C, 5% CO,,
20-24h
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Figure 59-4 Disk induction or “D” test. The Staphylococcus aureus isolate on
the left demonstrates erythromycin (E) resistance but susceptibility to clindamycin
(CCO). The S. aureus isolate on the right demonstrates inducible clindamycin resis-
tance with blunting of the zone of inhibition around the clindamycin disk adjacent
to the erythromycin disk.
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Nitrocefin disk test ‘

(Chromogenic cephalosporin method)
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Penicillin Disk Zone-Edge Test

Figure 1. Positive for B-Lactamase Figure 2. Negative for B-Lactamase
Detection Detection.

tasia’
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Screening for ESBL producers ‘

» for screening for ESBL production by
» klebsiellae

» Escherichia coli

» Proteus mirabilis

N TechSmith Camtasia’



For K.pneumonia,K.oxytoca
and E. coli

e Cefpodoxime < 17mm
e ceftazidime <22mm

* aztreonam <27mm
e Cefotaxime <27mm
e (Ceftriaxone <25mm

N TechSmith Camtasia

For Proteus mirabilis

Cefpodoxime
Ceftazidime
Cefotaxime

<22 mm
<22mm
<27mm




ESBL Confirmatory Tests I

Disc C with
cephalos alosporin
clavulan lone
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ESBL Testing

Confirmatory methods
a) Disk diffusion method

N TechSmith Camtasia’

A : Ceftazidime/clavulanic

B : Ceftazidime

Zone diameter of CAZ-CA
Zone diameter of CAZ

>5mm




ESBL Testing

Confirmatory methods

b) MIC method — ESBL E-test strip

* Two E-test combination strip
(eg. CAZ/CAZ-CA or CTX/CTX-CA)

§ T ey M Z
8 Wt e} IC of CA > 8 ug/mi
MIC of CAZ-CA

-

el e .
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Suspected Carbapenemase Production in '
Enterobacteriaceae(CRE)
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Modified Hodge Test

P E. coli ATCC® 25922

Inhibition of E. coli ATCC®
25922 by ertapenem

Enhanced growth of E. coli ATCC®
25922. Carbapenemase produced by
K. pneumoniae ATCC ® BAA-1705
inactivated ertapenem that diffused
into the media. Thus, there is no

longer sufficient ertapenem here to
Tenover il E omml: ATOCE AEADD el =



N

i8S o g

Carbapenemase producer detected: Cuwic zili o
No carbapenemase detected :(s4ie i o
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Vancomycin susceptibility test must be tested with MIC,
but its resistance reported very rare.

This isolate is presumed to be resistant based on detection
of ICR, as determined by testing clindamycin in
combination with erythromycin

(S it A) (bl D pakins (0 s pglie e 40 Wb Cuso MECA (sla dg
O polie D)9 & wb 58 Gelg)lihw s 4 plSY Ly LS 5 ple sl (318
t CalS ilAS 0gmu ol b gl 158 Mol wuls b g digds

Also resistant based on oxacillin resistance .........
Also resistant based on beta lactamase positive:

Penicillin, Amoxicillin, Ampicillin, Carbenicillin, Ticarcillin, Azlocillin
and Piperacillin

N TechSmith Camtasia’
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PatientID: NAME: ZAHRA SADAT SHIRZAD! REC. NO: 1123 AGE: 11 Years

Pathogen(S): Staphylococcus aureus

Resistance mechanism: Beta-lactamase (BLACT) & Methicillin Resistant (MRSA)

Antimicrobial Susceptibility Test

e ki

1- Tiecoplanin  2-Ciprofloxacin J-Levofloxacin  4-Gentamicin
§- Trimethoprim-sulfamethoxazole

Comment: Vancomycin suscaptibility must ba testad with MIC but its rasistancs raported very rase.

| Resistane
I-Tetracycline  2-Penicillin =~ 3-Ervthromycin  4-Oxacillin ~ 5-Clindamycin
6-Azithromycin  7-Clarithromycin

Also Resistant based on Oxacillin Resistance:

Amoxicillin, Ampicillin, Cephalexin, Cloxacillin, Cefazolin, Cefuroxime, Dicloxacillin, Cefepime,
Amoxicillin-clavulanate, Cefotaxime Ampicillin-sulbactam, Piperacillin-tazobactam, Cefotetan,
Ceftizoxime, Ceftriaxone, Ceftaroline, Moxalactam, Imipenem, Meropenem.

Intermediate  No intermadiats anvhiotic sas ahsavad . ,
— ' e — ngo.nduo)L.;‘

Below antibiotics cannot be used for treatment of Staphylococa spp:
Naliduic acid. Aztreonam, and Polymyxin B/Colistin,

(5‘5L>
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Urine Culture Result
Patient ID: NAME: ZAHRA SADAT SHIRZADI REC.NO: 1123 AGE: 11 Years

Pathogen(S): Streptococcus pyogenes (Group A)
Count: Many (Colonies)

Antimicrobial Susceptibility Test

Comment |

Routine Susceptibility testing of Streptococcus pyogenes isolates is not advised according to
Clinical Laboratory Standard Institute: CLSI; 2020.

Comment |
Antibiotics that can be used for Streptococcus pyogenes treatment:

1-Penicillin  2-Ampicillin = 3-Amoxicillin  4-Amoxicillin-clavulanic acid 5-Ceftizoxime
6-Cefazolin 7-Ampicillin/sulbactam  8-Cephradine 9-Cephalothin  10-Cefotaxime

11-Ceftriaxone 12-Cefepim 13-Imipenem 14-Ertapenem  15-Meropenem 16-Cefaclor
17-Cefdinir 18-Cefprozil 19-Ceftibuten 20-Cefuroxime 21-Cefpodoxime 22-Cephapirin




Patient ID: NAME:ZAHRA SADATSHIRZADI REC.NO:1123 AGE: 11 Years

Pathogen(S): Streptococcus agalactiae (Group B)

Count: >100,000 CFU/mL

AT YA A A Y

Antimicrobial Susceptibility Test

Comment |

Routine Susceptibility testing of urine isolates of Streptococcus agalactiae is not advised
according to Clinical Laboratory Standard Institute: CLSI; 2017.

Comment |
Antibiotics that can be used for Streptococcus agalactiae treatment:

1-Penicillin  2-Ampicillin  3-Amoxicillin  4-Amoxicillin-clavulanic acid  5-Cefazolin
6-Ampicillin/sulbactam 7-Cefepim  8-Cephradine 9-Cephalothin  10-Cefotaxime
11-Ceftriaxone  12-Ceftizoxime 13-Imipenem  14-Ertapenem  15-Meropenem

Comment |

recomendations for intrapartum prophylaxi for Gruop B streptococci are penicilin or
ampicilin. Although cefazolion is recomendded for penicilin-allergic woman at low risk for
anaphylaxis, but for those woman at high risk for anaphylaxis may recive clindamycin.
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y “Urine Culture Result

Patient ID:  NAME: ZAHRA SADATSHIRZAD! REC.NO:1123 AGE: 11 Years

Pathogen(S): Staphylococcus saprophyticus

Count: >100,000 CFU/mL

Antimicrobial Susceptibility Test

.

Routine Susceptibility testing of urine isolates of Staphylococcus saprophyticus is not advised
according to Clinical Laboratory Standard Institute (CLSI; 2020) because infections of
Staphylococcus saprophyticus respond to antimicrobial agents concentrations achieved in urine
that commonly used to treat acute, uncomplicated urinary tract infections (eg, Nitrofurantoin,

Trimethoprim = Sulfamethoxazole, or a Fluoroquinolone).

Comment |
Antibiotics that can be used for Staphylococcus saprophyticus treatment:
1-Nitrofurantoin  2-Trimethoprim  3-Trimethoprim-sulfamethoxazole 4-Ciprofloxadn

5-Levofloxacin 6-Ofloxacin 7-Moxifloxacin 8-Lomefloxacin 9-Norfloxacin
10-Enoxacin  11-Gatifloxacin  12-Grepafloxacin  13-Sparfloxacin  14-Fleroxacin
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AST - QC Program ‘

e Daily Testing

v Test all applicable QC strains for 20 or 30
consecutive test days, and document results

 Weekly Testing

v’ To convert from daily to weekly QC testing, no
more than one out of 20 or three out of 30 zone
diameters for each antimicrobial agent/organism
combination may be outside the acceptable zone
diameter limits stated

N TechSmith Camtasia



M2-A9
Volume 26

Appendix A. (Continued)
Disk Diffusion Weekly Quality Control Testing Protocol

‘ Demonstrating Satisfactory Performance J

(Section 15.5.2.1)

v

= 1 out of 20 or = 3 out of 30 results out of range

v

Implement weekly testing.

v

Any result out of range

-

Corrective Action
(Section 15.6)

[
v v

Reason for error obvious Reason for error not obvious

Retest the same day.
1

v v

Results in range Results out of range

Immediate Corrective
l = Action (Section 15.6.2.1)

v

Retest the same day and monitor for
5 consecutive days.
|

’ !

Any results out of range

Return to
weekly
testing.

All results in range

i -
Additional Corrective Action
(Section 15.6.2.2)

Return to
weekly
testing.

-

Investigate
possible
sources of
error.

CClinical and Laboratory Standards Institute. All rights reserved. 31
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Test 3 replicates of each
QC strain for 5days
using individually
prepared inoculum.

O—1of 15 out
of range?

Pass. Convert to
weekly QC.

2-2of 15 out
of range?

Test another 3
replicates for 5
days

Fail Continua
to include QC
each test day.
Take corrective
action

=4 of 15 out of
range?

F Y

2=3 of 30
out of range?

Pass, Convert to
weekly QC.

=4 of 30 out of
range?
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AGHt  AGHt

AGH  ager AG++

FiG.10.6 Cations (Mg? and Ca?) and
aminoglycosides (AG++) compete for the
negatively charged binding sites on the outer
membrane surface of P. aeruginosa. Such
competition is an example of the effect that
environmental factors (e.g., cation concentrations)
can have on the antibacterial activity of
aminoglycosides.

N TechSmith Camtasia



N

PH &JJS/ o_jlil cs-f-')f?

Sa € b ) 65 Sy s s ST sina Hlge ol 1 gl gy
Cia 4y g i€ A8l () 4 (o (o 3-2) Lhate Ul (oS il 55 (e, i€ Al DLalS
A Hgadage g )3 e pH Ssh un ailindy 4883 00

5 Sl late aaa ) (S S Gl JAl a1 e pH S5 tagd R gy
‘_5).&0)\&.1‘ \JpH ¢ J@‘udut_\wdujﬁ;g)d)\ d;\d‘\;\)t_i\d.c)\gi

N TechSmith Camtasia



e PH (~0S J 35S 0 gai

5 J S

(ate PH L 3L sloJly b b gl asile) o axslis Jolmo 3 b oo w2 @
Jso2 Bk 5l Como pac g g0 anslia Uizl 5,50 pH L |, 0wl Cowds PH g 3505 oolazul
2ged dle 1)

odal Cowd & sae —,lazil 5,90 due

%DBias= x100

)Ué.:.il 3,90 DA

1> o (within day CV) jg, S 0 50 ) l, Jobowe S PH 1eBd (ommyy— @

CV (SD) ,Las Sl (Xl g dwsles (5 ,5035l0sl (Between day CV) ol
AasS Al |y Kl jlade jLas
Sl 1Y jlore S0 pas liee

)9)

J‘,z.;‘ 3

N TechSmith Camtasia’



N TechSmith Camtasia’



Sl S J S ‘

1ul (0.001 ml)
10 pl (0.01 ml)
Bt
a9 8 b o siiBh 1 paa Hl dia (g
i pan b SO Sl

N TechSmith Camtasia



S JyiS
5 5,90 Juluwg 9 slgo

L | ggi yhdo ol =
(Evans Blue Dye Solution = EBD) oly juilgl Jgl=o =
/ Shio Ol 100 Ml ;5 0.75 Q 10uss =

4 0o ol (88l iclS U Jgl=o 0>,S Blo =
olo £ wao w Hlul g 5l je> Bl Sles 55 SiLw 0uss =

<995 5l d S,uS o5lail aed Sly) Tem L9 Heue U Sl alinad &0 Sl oggS =
(.30 aslaiwl vy

oo MST10MI Gy 2i Gaod Soind (sdao 10 Giulojl dg) 3> 18] aLinad Byl =
Al

008 9 Lo CartsS U singidgyiSyaul ™

N TechSmith Camtasia’



it S e
)= F VY kSJ) uvy) U u_gwl)quS

S, sla Jglxo s;Lw a3lel O

(1:50 8,) .awlos a8lol shio Ll 49ml @ |, 8,055 Jgl=o 51 T

Shae ol 5ml L% ag) aw 53 9 9ml Jgl alg) 55 03,5 Ll Siulo;l adg) ¥
VEVEY)
o (1:500 8,) .awS aslol (9ml) Jsgl alg) @y g aisislsyy 1:50 &8, 51 1ml

05 p9d> gl ;I (awlei bglxo MolS 9 @iy, pg> adg) )5 aibls,y Jsl adg) 51 Sm .

Pole=> gl 5> pgaw gl 5l 9 p9w Ao

Auius 09 9 Ay 1) pyle> adgd 51 Sm Ll > .

s 53 5 0dol Cowy ulpi &Sy aS cudlsy sudles Jolxo 4 iy ol @
(1:500, 1:1000, 1:2000, 1:4000) .>9; aslgs JSuiv (&:lbo

51 3% W @) 51 S L ilyd ST sy S 0,u55 olo 6 U awilgs sw |, Bg8 w8, 4 O
Awlos g o050 S wd) s welas (w8 il )8

N TechSmith Camtasia’

.a
b



Jgl alg) p9> gl pgw alg) £olp=> gl
5ml smli 5ml 5ml

S Uz )9d
1:50 @, 51 1ml

<9, 1:500 1:1000 1:2000 1:4000

N TechSmith Camtasia



(...905]) oS J,ui6S
Siow S, Jugy U VgawluJiS

S pudais 620NM ggo Jgb L iz s s | ji09i99 a8l .f
Swloi y80 shio Ol L |, ,i09i99 Sl .0

¥ Lod 4 aod 5l jikw aS s S owles i Syie dao 328 55 (a8l jexo) B 8,
DS pow) WgwhudlS (sizio Gisbw jghhio @ | cowl Sus;i adass

" o5 0gosl Sy90 Tl wel 51 o3laiawl b 3550, O 55 shie T 10MI 05,8 wissils Sioal ity
8Ll | Joloxo. sl woi> causlos boglixe MolS o Jaiio alg) gul @ b aulsl ok 1l SR
Aol Ugwl S (suz=in Sg,; 1:1000 w8, i L uly LU aS cauloes tS).S

Dwloi acwlxo |, 0ailgs ¥ Sl 03900 i 5,18 a8, Sg, w |, W oailgs .k
Awloi s 9 03,9 Cws 8,18 a8, s 39290 Sloudl, pwlbwl | o 30,5

il Yoo e 0,053 Jolxo @) 5l £Y+% 5l Gauw 0oui oalgs Sl Lis uSile ST .m
Aadd plail (s> Mol wleladl Lol (5o (848> jue gl

N TechSmith Camtasia’



(...a0b]) cuesS J,iuS
Sow S, Jug) U Ugawl S

L .30 0l 5y Jhse Ol 100MI 03,8 Wl sl algd 10pl o) UgwluJS Sly .0
9 Jaiio o) il 4 |, adsl o505 Jal=o 51 ,U 05 weejl 3,90 10pl g ;I osleswl
<3, wix bl b aS cawles .8 o5la6l |, Jel=o ol wis .aules bolss WolS
aupi 505 Giuslo;l LU atw Sl |y Jglmo cpl il Oguaawl S siio Sgy V1) e oo
0300 i S,I8 aSy Sq, L b ouilgs L(ouilegs ¥ US L3) swled (suwyy 9
aS . ) 39290 Sloasl, pwlwl y ) s 1055 . auled Awlxo |) 8ailgs ¥ Silo
+Y % ;| Liuw 0303 0ailgs e Lis uSile LS] . awled Cub g 83,81 Cowds S8
oMol Ololxdl il (o 848> 5u€ wo) bl V) e e 0553 Jolxo &8,

-J._é.'ﬁ!:iﬁl.:_tjl

N TechSmith Camtasia’



Waorkshect 1
Colorimmetric Quantitative Looap Calibastiomn

Loop size: R Drate:

Scientist initials

Loop manufacturer and Lot MNo,

Sample No. Absorbance
1
2
3
4
Sum of 4 readings
Average (divide by 4)

Corrective action:

Average minus the 1: 1000 absorbance sod.
Divide (a) by the 1:1000 absorbance std.
Lo inaccuracy : Multiply (b)) by 100

Walue (c) must be = 20%5: Accepiable?

[ate put into use

La)
(b
(<)
¥oes o

Revieweed bw:

Crate:

Calibration curve:
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Percentage of agglutination: Record reaction as:
100% 4+
75% 3+
50% 2+
25% 1+
0% negative
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Score and record the results as follows:

4+
34
2+
1+
Tr
Negative

All organisms are clumped and the supernatant, or suspending fluid is clear
About 75% agglutination, the supernatant fluid is slightly cloudy

About 50% agglutination, the supernatant fluid is moderately cloudy

About 25% agglutination, the supernatant fluid is cloudy

Trace amount of agglutination present

No agglutination apparent and suspension remains homogenous.

N [ecn>mitn

3+ 2+ 1+ Negative
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