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A\

Aldl nine hazard classes and the two divisions of Class 6 are listed below:

- Class 1 — Explosives
- Class 2 — Gases
- Class 3 — Flammable Liquids
- Class 4 — Flammable Solids
- Class 5 — Oxidizing Substances and COrganic Peroxides
- Class 8 — Toxic and Infectious Substances
—_ Division 6.1 — Toxic substances.
_ @?ﬁ—eﬁous substances.
- Class 7 — Radioactive aterial
- Class 8 — Corrosives
-

Class 9 — Miscellaneous Dangerous Goods

Classification of dangerous goods

Class 1 to 9

Class 6.2: Infectious substances
= Infectious substances, affecting humans (UN 2814)
= Infectious substances, affecting animals (UM 2900)
= Biological substances (diagnostic specimens) (UM 3373)
= Clinical waste (UM 3291)
Class 9: Different dangerous substances
= Genetically modified microorganisms (UM 3245)

S Dry ice (UN 1845)
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Gram stain

Positive cocci

Catalase

Micrococcaceae

|
Coagulase#

+

streptococoaceae

Staphylococcus
aureus

+5

Oxidase/bacitraciin
susceptibility

/R

Micrrococcus ssp.

Coagulase-negative Staphylococcous spp.

3

MNovobiocin
susceptibility*

| R

Coagulase-negative Staphylococcus spp. (Staphylococcus epidermidis)

Movobiocin susceptibility—s S:16mm=*

Staphylococcus saprophyticus

anil e oote $9aT1S s Stryicus s S schieferi .S intermedius «S.lugdunensis -S.aureus . «o#
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Gram-positive
cocci
I
Catalase
1 -
Staphylococci Streptococci
Micrococci |
Colonial morphology/hemolysis
1
| | |
5 Hemolytic o« Hemolytic Nonhemodytic
PYR Optochin disk Bile esculin
(bacitracin disk) | |
+ - S I | R + -
(S) [ | (R) : ; Yoo
Streptococcus pneumoniae Bile esculin
Group A Hippurate hydrolysis”
(Streptococcus (CAMP test) + |-
pyogenes)
¥ = PYR Viridans group Nonhemolytic
(+)] | =) ) (6.5% NaCl) streptococci
Group B Bile esculin
(Streptoccoccus agalactiae) I
- -—
| |
PYR' p-Hemolytic streptococci; PYR
(6.5% NaCl) notgroup A, B, or D {6.5% NaCl)
| * w
+ - (_
(+) I l -) - - (*)l l l))
Enterococcus spp. Group D (+)| ] ) Enterococcus spp. Group

Enterococcus spp. Group D

*Optochin disk Z=Z14mm:S <9mm:R

9-13mm:Do Bile esculin
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Gram stain

|
Gram-?ositive

Cocci Rods
Catalase | 1
I* l _] Non spore-former Spore-former
Staphylococcus spp. Streptococcus spp. Coryn ki , ilus ;
Listeria spp. |
Coagulase Erysipelothrix spp.
Aerobic actinomycetes Motility
I“ 'I Lactobacillus spp. Hemolysis
Staphylococcus aureus Coagulase-negative s I ——
Staphylococcus spp. Catalase [ |
s I o Bacillus spp. Bacillus anthrac
Corynebacterium spp. Erysipelothrix spp.
Listeria spp. Aerobic actinomycetes
Lactobacillus spp.
Motility (25° C)
i Bile esculin = 2 H.>S production i
, 1 I 1
Listeria spp. Corynebacterium spp. Erysipelothrix spp. Aerobic actinomycetes
Lactobacillus spp.




TSI agar

K/K
K/A HpS+ A/A HaS+ K/A HoS- A/A HoS~ (no change)
Proteus mirabilis Proteus vulgaris Providencia rettgeri Escherichia coli Refer to ID
Salmonella spp. Citrobacter freundii Morganella morganii Klebsiella spp. of NLF
Citrobacter freundii Salmonella Arizonae Providencia stuarti Enterobacter spp.
Edwardsiella tarda | Citrobacter spp. Serratia sp.
I PAD Shigella spp. |
. I B Escherichia coli A IMV-C
PAD Providencia alcalifaciens b — -t
s = | | ;eers:ma pestis [ l
| . g ;’:‘z’ggg ” i slpp E. coli Kiebsiella sp.
P mirabilis i Enterobacter sp.
PAD Serratia sp.
Salmoneila spp. + | = |
C. freundii [ Motility (37° C)
Ewardsiella tarda . I + -
P rettgeri
l M. morganii Motility (37° C) | |
Lysine decarboxylase P stuartii + - Enterobacter spp. Kiebsiella spp.
$ - P alcalifaciens [ Serratia spp.
1 | A E. col
Salmonella spp. C. freundii i Clste _ Citrobacter spp.
E. tarda Salmonella | Serratiaspp.
| Paratyphi A | 3"::’{’; sp.
Indole Providencia sp. Morganelia i

=

E tarda Salmonelia spp.

morganii
.

|

Enterobacter spp.

Serratia sp.




LIA 5 TSI sl bame 10 el (iS5 & g5 b sl =5Tg 51 sla 65 Lol

A: Acid

(@: Acid and gas production
H,S: Hydrogen sulfide

K: Alkaline

LIA: Lysine iron agar

NC: No change

TSI: Triple sugar iron agar

LIA Reactions®

KA or
KAHS +

KX or K/NC
HS +

KX or K/NC
HS +

KK or K/NC
HS+

HS+

S| 88 5%

KA or VA

KA orNA

KX or K'NC
HS +

KA or VA

KX or K'NC
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Table 2C. Staphylococcus spp. (Continued)

Interpretive Categories and
Zone Diameter Breakpoints

Interpretive Categories and
MIC Breakpoints

Test/Report Antimicrobial Disk (nearest whole mm) . (ug/mL ) .
Group Agent Content § | i R § I H R Comments
LINCOSAMIDES
A Clindamycin 2ug Moy 1520 ; <14 <05 1-2 4 (29) Inducible clindamyein resistance can be
H H H H detected by disk difusion using the D-zone test
i i i i or by broth microdiution (see Table 3H,
Subchapter 3.10.1 in M02-A12, and Subchapter
H H H H 3.14.1 in MOT-A10).
i i i i See comment (25)
FOLATE PATHWAY INHIBITORS
A Trimethoprim- 1252375 g 16 115 1 <10 38y - V2476
sulfamethoxazole H H H
u Sulfenamides 2500r300pg | 217 ¢ 1316 ! <12 256 ! - 2512 (30) Sulfisoxazole can be used fo represent any
H H H of fhe cumenty available suifonamide
' ' preparations
1 Trimethoprim 5ug 216 ; 1115 1 <10 @ - 1 28
PHENICOLS
4 ‘ Chloramphenicol ‘ 0ug ‘ 218 1 137 1 <12 8 1+ 16 1 232 | See comment (25).
ANSAMYCINS
B Rifampin 5ug 220 ¢ 1718 216 < 2 >4 (31) Rx: Rifampin should not be used alone for
' ' anfimicrobial therapy.
STREPTOGRAMINS
[§] ‘ Quinupristin-dalfopristin ‘ 15 ug ‘ 219 1 1618 1 <15 S B 2 [ (32) For reporting against methicillin-susceptible
H H 5. aureus.
OXAZOLIDINONES
B Linezolid 30ug IR <4 7 - >4 (33) When tesfing linezolid, disk diffusion zones
H H H H should be examined using transmitted light.
: : : : Organisms with resistant results by disk diffusion
: : : H should be confirmed using an MIC method.
B Tedizolid - - 7 - 0 - <05 1 1 HIES] See comment (17).

Abbreviations: ATCC®, American Type Culture Collection; BMHA, blood Mueller-Hinton agar; CAMHB, cation-adjusted Mueller-Hinton broth; CoNS, coagulase-

negative staphylococci; |, intermediate; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; MRS, methicillin-resistant staphylococci; MRSA,
methicillin-resistant S. aureus; PBP 2a, penicillin-binding protein 2a; PCR, polymerase chain reaction; QC, quality control; R, resistant; S, susceptible; UTI, urinary
tract infection.
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Table 2E. Zone Diameter and MIC Breakpoints for Haemophilus influenzae and Haemophilus parainfluenzae

Testing Conditions Routine QC Recommendations (see Tables 44-1, 4B, 54-1, and 5B for
acceptable QC ranges)
Medium: Disk diffusion: HTM
Broth dilution: HTh‘broth H. influenzae ATCC® 49247
H. influenzae ATCC® 49766
Incculum: Colony suspension, equivalent to a 0.5 McFarland standard
prepared using colonies from an overnight (preferably 20- to Use either H. influenzae ATCC® 49247 or H. influenzae ATCC® 49766 or both
24-hour) chocolate agar plate (see comment [2]) of these strains, based on the antimicrobial agents to be tested. Neither strain
has QC ranges for all agents that might be tested against H. influenzae or H.
Incubation: ISTCx2°C parainfluenzae.
Disk diffusion: 5% COz. 16—18 hours
Broth dilution: ambient air; 20-24 hours E. coli ATCC® 35218 (when testing amoxicillin-clavulanate)
When a commercial test system is used for susceptibility testing, refer to the
manufacturer's instructions for QC test recommendations and QC ranges.

ATCC?® is a registered trademark of the Amernican Type Cullure Collection.

General Comments

(1) Haemophilus spp., as used in this table, includes only H. influenzae and H. parainfluenzae. See CLSI document M45' for testing and reporting
recommendations for other species of Haemophilus.

(2)[ The 0.5 McFarland suspension contains approximately 1 to 4 x 10° CFU/mL. Use care in preparing this suspension, because higher inoculum concentrations
may lead to faise-resistant results with some B-lactam antimicrobial agents, particularly when g-lactamase—producing strains of H. influenzae are tested.

(3) For disk diffusion, test a maximum Oﬂ 9 disks on a 150-mm plate and 4 disks on a 100-mm plale.lMeasure the diameter of the zones of complete inhibition (as
meter o

judged by the unaided eye), including the 3 € Petri plate a few inches above a black background illuminated with reflected light. The

zone margln ShOUld be constdered the area showing no obvious, visible growth that can be detected with lhe unaided eye._ Ignore faint

rO\M.hOYlin €O mes

(4) For isolates of H. influenzae from CSF, only results of testing with ampicillin, any of the 3rd-generation cephalosporins listed below, chloramphenicol, and
meropenem are appropriate to report.

(5)

larithromycin _are used as empiric therapy for

respiratory tract mtecuons due to Haemopnﬂus spp. The results of suscepublny tests with these antimicrobial agents are often not necessary for management
of individual patients.




To make HTM: Prepare a fresh hematin stock solution by dissolving ¢+ mg of hematin powder in ) -
mL of +.+) mol/L NaOH with heat and stirring until the powder is thoroughly dissolved.

Add Y+ mL of the hematin stock solution and ¢ g of yeast extract to ' L. of MHA, and autoclave.

After autoclaving and cooling, add ¥ mL of an NAD stock solution (¢+ mg of NAD dissolved in )+ mL
of distilled water, filter sterilized) aseptically.

H. influenzae ATCC® '+ is more fastidious than H. influenzae ATCC® YirFY or H. influenzae
ATCC® riv77and is used to ensure HTM can adequately support the growth of patient isolates of H.

influenzae and H. parainfluenzae



Table 2F. Zone Diameter and MIC Breakpoints for Neisseria gonorrhoeae

Testing Conditions Routine QC Recommendations (see Tables 4B and
5C for acceptable QC ranges)
Medium: Disk diffusion: GC agar base and 1% defined growth supplement. (The use of a
cysteine-free growth supplement is not required for disk diffusion testing.) N. gonorrhoeae ATCC® 49226
Agar dilution: GC agar base and 1% defined growth supplement. (The use of a
cysteine-free growth supplement is required for agar dilution tests with When a commercial test system is used for
carbapenems and clavulanate. Cysteine-containing defined growih supplement susceptibility testing, refer to the manufacturers
does not significantly alter dilution test results with other drugs.) instructions for QC test recommendations and QC
Inoculum: olony suspension, equivalent to a 0.5 McFarland standard prepared in M ranges.
E;Q‘i;]osphate—buffered saline, pH 7, using colonies from an overnigrﬂm
-hour) chocolate agar plate incubated in 5% COz
Incubation:  36°C+1°C (do not exceed 37°C); 5% COz; all methods, 20-24 hours

" ATCC® s a registered trademark of the American Type Culture Collection.
General Comments

(1) For disk diffusion, test a maximum of 9 disks on a 150-mm plate and 4 disks on a 100-mm plate. For some agents, eg, fluorequinolones or cephalosporins,
only 2 to 3 disks may be tested per plate. Measure the diameter of the zones of complete inhibition (as judged by the unaided eye), including the diameter of
the disk. Hold the Petri plate a few inches above a black background illuminated with reflected light. The zone margin should be considered the area showing
no obvious, visible growth that can be detected with the unaided eye. Ignore faint growth of tiny colonies that can be detected only with a magnifying lens at
the edge of the zone of inhibited growth.

(2) The clinical effectiveness of cefmetazole, cefotetan, cefoxitin, and spectinomycin for treating infections due to organisms that produce intermediate results
with these agents is unknown.

(3) For disk diffusion testing of N. gonorrhoeae, an intermediate result for an antimicrobial agent indicates either a technical problem that should be resclved by
repeat testing or a lack of clinical experience in treating infections due to organisms with these zones. Strains with intermediate zones to agents other than
cefmetazole, cefotetan, cefoxitin, and spectinomycin have a documented lower clinical cure rate (85% to 95%) compared with > 95% for susceptible strains.

(4) |The recommended medium for testing N. gonorrhoeae consists of GC agar to which a 1% defined growth supplement (1.1 g L-cystine, 0.03 g guanine HCI,
0.003 g thiamine HCI, 0.013 g para-aminobenzoic acid, 0.01 g B12, 0.1 g cocarboxylase, 0.25 g NAD, 1 g adenine, 10 g L-glutamine, 100 g glucose, 0.02 g
ferric nitrate, 25.9 g L-cysteine HCI [in 1 L Hz0]) is added after autoclaving.
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1'|nblt 3E. Test for Detection of Methicillin Resistance (Oxacillin Resistance) in Staphylococcus spp., Except Staphylococcus
eudintermedius and Staphylococcus schleiferi

Agar Dilution
5. aureus

MHA with 4% NaCl
6 pg/mL oxacillin

Colony suspension to obtain 0.5
McFariand turbidity

Using a 1-plL loop that was
dipped in the suspension, spot
an area 10-15 mm in diameter.

spot a similar area or streak
entire quadrant.

33 to 35°C; ambient air 3310 35°C; ambient air 33 to 35*°C; ambient air

(Testing at temperatures above (Testing at temperatures above 35°C may not detect (Tesling at temperatures above 35°C may not detect MRSA.)
35°C may not detect MRSA.) MRSA.)

after 18 hours_if

24 hours (may be reported | 16-20 hours
resistant)

=4 pgimL=mecA positive
=4 pg/mlL = mecA negative

is used as a surrogate for mecA-mediated Cefoxitin is used as a surrogate for mecA-mediated oxacillin

solates that test as mecA positive should be reported as Isolates that test as mecA positive should be reported as
(not cefoxitin) resistant; other B-lactam agents, oxacillin (not cefoxiting resistant; routine testing of other -

xcept those with anti-MRSA activity, should be reported lactam agents, except those with anti-MRSA activity, is not
or should not be reporied. advised.

Because of the rare occurrence of oxacillin resistance
mechanisms other than mecA, isolates that test as meca
negative, but for which the oxacillin MICs are resistant (MIC
=4 pg/mL), should be reported as oxacillin resistant.




Table 2C. Staphylococcus spp. (Continued)

Antimicrobial
Agent

Interpretive Categories and

Zone Diameter Breakpoints,

Interpretive Categories and
MIC Breakpoints,

Comiments

PEHICILLIHASE-STABLE PEMNICILLINS

Oxacillin

fugdunensis)

(For 5. awreus and S_

r oxacillin

N nearest whole mm wg/mbL
Disk T i T T
Content s H I ' R s ' 1 ' R
Continued)
— — H — =2 — =4
H (oxacillind H {oxacilliny
H H
0 pg cefoxitin =22 - o=z =4 - i =8
(surrogate test H (cefoxitin) H {cefoxitin)
H H

For use with 5. aurewus and S_ lugdunensis.

(13) Cefoxmn is tested as a surrogate for
_ Isolates that test resls’tant hy

i
esting unly cefoxitin, report oxacillin
k. usc.eptlhle or reslsmn‘l based on the cefoxitin

({14) Cefoxitin MIC and disk diffusion tests
performed on media other than CAMHB or
unsupplemented MHA do not reliably detect
mecA-mediated resistance in isolates of S.

aureus that do not grow well on these media
{eg, small colony variants). Testing for PBF2a
wusing induced growth (ie, growth taken from the
zone margin surrcunding a cefoxitin disk on
either BMHA or a blood agar plate after 24
howurs incubation in 5% C0Oz) or mecA should
be done. Isolates that test either mecA negative
or PBP2a negative or cefoxitin susceptible
should be reported as oxacillin susceptible.

See general comments {(4) and (5) and
comments (8) and (11)_

lable 2C. Staphylococcus spp. (Continued)

Interpretive Categories and
Zone Diameter Breakpoints,

Interpretive Categories and
MIC Breakpoints,

nearest whole mm pgimil
Test/Report Antimicrobial Disk H H H H
Group Agent Content S H 1 H R s - R Comments
PENICILLINASE-STABLE PENICILLINS {Continued)
A Oxacillin 1 pg oxacillin =18 — <17 =025 — >0.5 (15) Meither cefoxitin MIC nor cefoxitin disk
tests are reliable for detecting mecA-mediated
(For S. resistance in 5. psewdintermedivs and S.
peseudintfermediuvs and schleiferi.
5. schileiferi)
A Oxacillin — — H — H — =025 - =0.5 (16) 5. epidermidis isolates with oxacillin
H : {oxacillin) 3 1 (oxacilling MIC 2 0.5 pg/mL should be reported as
(For CoMNS except S. : H : H oxacillin resistant. Howewver, oxacillin MIC
fugdunensis, S. H H H H breakpoints may overcall resistance for
pseudintermedius, and some CoNS, because some nNon-5S.
5. schileiferr) : : H : epidermidis strains for which the oxacillin
H H H H MICs are 0.5-2 pg/mL lack mecA. Non-5.
epidermidis isolates from serious infections
H H H H with MICs in this range may be tested for
H : H H mecA or for PEP2a. Isolates that test mecA
E E E E or PBP2a negative should be reported as
: i : : oxacillin susceptible.
H H H H
320 pg H H — HEEE— — See general comment (5) and comments (8],
cefoxitin : H : H (11), and {13).
{summogate 5 : H f
test for H H H H
oxacillin) H H H H
CEPHEMS (PARENTERAL)
B Ceftaroline 30 ug =24 2123 =20 =1 2 =4 (17) For reporting against 5. aureus only,

including MRS A

(18) Breakpoints are based on a dosage
reqgimen of 600 mg every 12 h.
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able 3G. Test for Detection of

Streptococcus spp. B-Hemolytic Group?®

Inducible Clindamycin Resistance

in Staphylococcus spp.,

Streptococcus pneumoniae, and

Test

Inducible Clindamycin Resistance

Test method

Disk Diffusion (D-Zone test)

Broth Microdilution

Organism group (applies only
to organisms resistant to
erythromyein and susceptible
or intermediate to
clindamycin)

S. aureus, 5. lugdunensis, and
CoNS

5. pneumoniae and B-
nemolytic Streptococcus spp.

5. aureus, S.
lugdunensis, and CoNSP

5. pneumoniae and B-
nemolytic Streptococcus spp.

MHA or blood agar purity plate
used with MIC tests

MHA supplemented with
sheep blood (5% wviv) or TSA
supplemented with sheep
blood (5% viv)

CAMHB

CAMHB with LHB (2.5% to 5%
Wi}

Antimicrobial concentration

15-pg erythromycin and 2-pg
clindamycin disks spaced 15—
26 mm apart

15-pg erythromycin and 2-ug
clindamycin disks spaced 12
mm apart

4 pg/mL erythromycin
and 0.5 pg/mL
clindamycin in same
well

1 pg/mL erythromycin and 0.5
pg/mL clindamycin in same
well

Standard disk diffusion
procedure

or

heavily iInoculated area of

Standard disk diffusion
procedure

Standard broth microdilution procedure

purity plate
Incubation conditions 35°C +2°C; ambient air 35°C£2°C; 5% CO2 35°C+2°C; ambient air
Incubation length 16—18 hours 2024 hours 18—24 hours 20—-24 nours

Results

Flattening of the zone of inhibition adjacent to the erythromycin
disk (referred to as a D-zone) = inducible clindamycin resistance.

Hazy growth within the zone of inhibition around clindamycin=
clindamycin resistance, even if no D-zone is apparent.

Any growth =inducible clindamycin resistance.

No growth =no inducible clindamycin resistance.

D test posttive
Inducible
resistance

D test negative
Clindamycin can
be used for
therapy

HD phenotype.Hazy D zone
Clindamycin

resistance not

inducible resistance




Disk Diffusion (D-zone tes | Broth Microdilution

| S. aureus, S. lugdunenss, S. pneumoniae and p- S. aureus, S. S. pneumoniae and B-hemolytic
and CoNS hemolytic Streptococcus spp. | lugdunensis, and Streptococeus spp.
CoNS®
Report isolates with inducible clindamycin resistance as “clindamycin resistant.” ™

The following comment may be included with the report: “This isolate is presumed to be resistant based on detection of

inducible clindamycin resistance.” J

S. aureus ATCC® 25923 for | S. pneumoniae ATCC® 49619 | S. aureus ATCC® [ S. pneumoniae ATCC® 49619 or
routine QC of erythromycin | for routine QC of erythromycin | BAA-976™ or S. aureus ATCC® BAA-976™ -
and clindamycin disks and clindamycin disks S. aureus ATCC® no growth
29213 = no growth

S. aureus ATCC® BAA-977™ - growth

S. aureus ATCC® BAA-976" (D-zone fest negative) S. aureus ATCC® BAA-976" (no growth)

S. aureus ATCC® BAA-977™ (D-zone test positive) S. aureus ATCC® BAA-977™ (growth)

| Use of unsupplemented MHA is acceptable for these strains.
Abbreviations: ATCC®, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; CoNS, coagulase-negative staphylococci; LHB, lysed
horse blood; MHA, Mugller-Hinton agar;, MIC, minimal inhibitory concentration; QC, quality control; TSA, tryptic soy agar.
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Table 2C. Staphylococcus spp. (Continued)

Interpretive Categories and
Zone Diameter Breakpoints,

Interpretive Categories and
MIC Breakpoints,

Test/Report Antimicrobial Disk nearest whole mm __ pg/mL
Group Agent Content s H | H R s H 1 : R Comments
GLYCOPEPTIDES

{19) For 5. aureus, vancomycin-susceptible

B

WVancomycin

(For 5. aureus)

isolates may become vancomycin intermediate during the course of prolonged therapy.
- 4-8

L=~

<2 =16

{20) MIC tests should be performed to determine
the susceptibility of all isolates of staphylococci to
vancomycin. The disk test does not differentiate
vancomycin-susceptible isolates of S. aureus
from vancomycin-intermediate isolates, nor does
the test differentiate among vancomycin-
susceptible, -intermediate, and -resistant isolates
of CoN35, all of which give similar size zones of
inhibition.

(21) Send any 5. aureus for which the
vancomycin is =8 ug/mlL to a referral laboratory.
See Appendix A.

Also refer to Table 2F for 5. aureus, Subchapter
3.12 in MO7 2 and Subchapter 3.9 in M02."

Vancomycin

{For CoNS)

8-16

See comment (20).

(22) Send any CoNS for which the vancomycin
MIC is =32 ug/mlL to a referral laboratory. See
Appendix A.

See also Subchapter 3.12 in MO72 and
Subchapter 3.9 in M02.1

Irvw.

Teicoplanin

16

LIPOGLYCOPEPTIDES

C

Dalbavancin

=0.25 : - . -

See comment (17).

[

Oritavancin

=012 — H —

See comment (17).

[

Telavancin

=012 : — H —

See comment (17).

LIPOPEPTIDES

B

| Daptonmycin |

|£1:—:—

(23) Daptomycin should not be reported for
isolates from the respiratory tract.




[dDIE 2L, CNIErOCOCCUS SPP. (Lontinuea)

Interpretive Categories and | Interpretive Categories and

Zone Diameter Breakpoints, MIC Breakpoints,
TestReport |  Antimicrobial Disk nearest whole mm _ gl
Group Agent Cotent | § + | + R § - I + R Comments
GLYCOPEPTIDES
B Vancomycin 30 ug 27 v 1516 v <4 | <4 v 816+ 232 | (9) When testing vancomycin against enterococel, 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
Intermediate zones should be tested by an MIC method
as described in MO7 * For isolates for which the
vancomycin MICs are 8-16 ug/mL, perform biochemical
tests for identification as listed under the “Vancomycin
MIC 2 8 pg/mL" test found in Table 3F.

Sea nanaral rammant (4Y and rammant (T

Table 2G. Streptococcus pneumoniae (Continued)

Interpretive Categories and
Zone Diameter Interpretive Categories and
Breakpoints, MIC Breakpoints,
Test/Report Antimicrobial Disk nearest whole mm _pg/ml._
Group Agent Content § | . R s + I + R Comments

CARBAPENEMS
See comment (5).

B Meropenem - - = - <026 ¢+ 05 ! i See general comment (4) and comment (6).

C Ertapenem - - -0 - 2 1 x4

C Imipenem - - 4 - - <012 + 025 ¢ =1

; ! 05

0 Doripenem - - - - L I
GLYCOPEPTIDES

B | Vancomyein | 0w | 217 ¢+ - o - | <1 1 - 1 - | Seegeneral comment (4).
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Carbapenemases

Classification Enzyme Most Common Bacteria
Class A KPC, SME, Enterobacteriaceae
IMI, NMC, (rare reports in P. aeruginosa)
GES
Class B IMP, VIM, P. aeruginosa
(metallo-B-lactamse) ~ GIM, SPM Enterobacteriacea
Acinetobacter spp.

Class D OXA Acinetobacter spp.




What Labs Should Do Now

* Look for isolates of Enterobacteriaceae (especially
K. pneumoniae), with carbapenem MIC > 2 ug/ml or
non susceptible to ertapenem by disk diffusion

* Consider confirmation by Modified Hodge Test

* Alert clinician and infection control practitioner to
possibility of mobile carbapenemase in isolate

Control of Infections With Carbapenem-Resistant or
Carbapenemase-Producing Enterobacteriaceae in Acute
Care Facilities

= A difficulty in detecting CRE is the fact that some
strains that harbor b/a*?¢ have minimal inhibitory
concentrations (MICs) that are elevated but still
within the susceptible range for
carbapenems. Because these strains are
susceptible to carbapenems, they are not
identified as potential clinical or infection control
risks using current susceptibility testing guidelines.




CLSI — Modified Hodge Test

» CLSI published a
recommendation that
carbapenems-susceptible
Enterobacteriaceae

with elevated MICs or CL'N'CAL AND
reduced disk diffusion zone /// LABORATORY

sizes be tested for the STANDARDS

presence of

carbapenemases using the INST'TUTE'

modified Hodge test (MHT).

Reagents and materials

Reagents

5 ml Mueller Hinton broth (MHB) or 0.85% physiological saline
Mueller Hinton agar (MHA)

10 pg meropenem or ertapenem susceptibility disk

E. coli ATCC 25922: 18—24hr subculture

Equipment

Turbidity meter

350C + 20C ambiant air incubator
Supplies

Sterile cotton-tipped swabs

1 ml sterile pipette

Sterile loop




Specimen and Quality Control

* Specimen

* Test organisms: 18-24 hr subculture
* Special safety precautions

* Biosaftey Level 2

* Quality control

* Perform quality control of the carbapenem disks according
to CLSI guidelines.

* Perform quality control with each run.
* MHT Positive Klebsiella pneumoniae ATCC BAA-1705
* MHT Negative Klebsiella pneumoniae ATCC BAA-1706

OrTY.Rao MD




Step 1 and 2

* 1.Prepare a 0.5 McFarland
dilution of the E.coli ATCC
25922 in 5 ml of broth or
saline.

* 2Dilute 1:10 by adding 0.5
ml of the 0.5 McFarland to

4.5 ml of MHB or saline ettt




Step 3 and 4

» Streak a lawn of the 1:10
dilution of E.coli ATCC 25922
to a Mueller Hinton agar
plate and allow to dry 3-5
minutes.

* Place a 10 pg meropenem
or ertapenem susceptibility
disk in the center of the test
area.




Step 5and 6

* In a straight line, streak
test organism from the
edge of the disk to the
edge of the plate. Up to
four organisms can be
tested on the same plate
with one drug.

* Incubate overnight at
350C £ 20C in ambient air
for 16-24 hour

K. pneumoniae

Negative Control
MicroBioLogics® # 01006
ATCO® BAA-1706™*

Meropenem Disk
Negative Test Isolate

K. pneumoniae

Positive Conrol

MicroBioLogics® # 01005 ATCC® BAA-1705™*
MHT Using MrcroBiol ogics Qualty Control Mecroomanisms




Interpretation of MHT

* After 16—24 hours of
incubation, examine the
plate for a clover leaf-type
indentation at the
intersection of the test
organism and the E. coli
25922, within the zone of
inhibition of the
carbapenem susceptibility
disk.




MHT - Positive Test

* A positive MHT indicates
that this isolate is producing
a carbapenemase

* Test has a clover leaf-like
indentation of the E.coli
25922 growing along the
test organism growth
streak within the disk
diffusion zone.




Showing the Results on HMT testing

* A positive test indicates
carbapenemase production by
the test microorganism. By
producing carbapenemase, the
test microorganism is able to
inactivate the carbapenem
that diffuses from the disk
after the disk has been placed
on the Mueller Hinton Agar.
This allows carbapenem
susceptible E. coli ATCC®
25922™* to grow toward the
disk

K preumoniae

Negative Conrol
MicroBloLogics® # 01006
ATCOR BAA-1706™*

Meropenem Disk
Test Isolate

K. pneumoniae

Positive Control

MicroBioLogics® # 01005 ATCC® BAA-1705™*
MHT Using MecoBiol ogics Qualfy Conirol Mcroorganisms




MHT — Negative Test

* A negative MHT indicates
that this isolate is not
producing a
carbapenemase

* Test has no growth of the
E.coli 25922 along the test
organism growth streak
within the disc diffusion.




Combined disk test using imipenem and
imipenem + EDTA. Imipenem + EDTA disk (on the right)
produced 2 7mm larger zone of inhibition than the
imipenem disk (on the left)

Imipenem-EDTA double disk synergy test (DDST) was
performed as described by Lee et al.” Test organisms were
inoculated on to plates with Mueller Hinton agar as
recommended by CLSI. An imipenem (10pg) disk was placed
20mm centre to centre from a blank disk containing 10pL of
0.5 M EDTA (750pg). Enhancement of the zone of inhibition
in the area between imipenem and EDTA disk in comparison
with the zone of inhibition on the far side of the drug was
interpreted as a positive result for MBL production




Seek ceph/clav synergy in ceph R isolates

*Double disc

*Combination disc
*Etest

Difference > 5 mm




Double-disk synergy (DDS) test
- CAZ and CAZ/CA disks
- CTX and CTX\CA disks

- Confirmatory testing
requires using both CAZ
and CTX alone and with CA

- 5 mm enhancement of the inhibition
zone of antibiotic/CA combination vs antibiotic
tested alone = ESBL

ESBL Confirmatory Test
for ESBL
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S RS (g pmaly sland) )

[

>\ +" CFU/ml of a single
potential pathogen or for
each of two potential
pathogen

>) " CFU/ml of a single
potential pathogen

>Three organism types with no
predominating organism

Either two or three organism
types with predominant growth
of one organism type and <)+ ¥
CFU/mlI of the other organism
type (s)

. >\ +* CFU/ml of any number of

N AT e T v s faress anaarH e e

SPECIFIC SPECIMEN
TYRE/

ASSOCIATED
CLINICAL CONDITION,
IF KNOWN

CCMS urine/
pyelonephritis, acute
cystitis, asymptomatic
bacteriuria, or catheterized

urines

CCMS urine/symptomatic males or catheterized
urines or acute urethral syndrome

CCMS urine or catheterized urine

CCMS urine

Suprapublic aspirated, any other surgically
obtained, any other surgically obtained urines

V2D T LI D R . T N

Complete’

Complete

None, Because of possible contamination, ask for
another specimen

Complete workup for the predominating™ organism
(s); description of the other organism (s)

Complete
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Lysine Iron Agar (LIA)

* Lysine iron agar (LIA) slants test organisms for the ability to
deaminate lysine or decarboxylate lysine. Lysine deamination is an
aerobic process which occurs on the slant of the media. Lysine
decarboxylation is an anaerobic process which occurs in the butt
of the media.

* LIAsslants contain lysine, glucose, peptones, bromcresol purple (pH
indicator), sodium thiosulfate and ferric ammonium citrate. If the
organism has the ability to decarboxylate lysine, it produces an
amine end-product which reacts with the pH indicator to give a
purple color in the butt of the tube.

(Negative decarboxylation: yellow butt).

» If the organism has the ability to deaminate lysine, the ammonia
produced will react with the ferric ammonium citrate to produce a
dark red color on the slant of the tube. (Negative
deamination: purple slant). Organisms which produce hydrogen
sulfide gas will exhibit a black precipitate in the butt of the tube.

Tube 1. Positive decarboxylation (butt), negative deammnation (slant)
Tube 2. Negative decarboxylation (butt), positive deammnation (slant)

Uninoculated medium

Lysine Iron Agar (LIA)

This agar is used as a diagnostic test for salmonellac,

Salmonellae are the only group of Enterobacteriaceae that regularly
decarboxylate lysin (by lysine decarboxylase) and produce large
amounts of hydrogen sulphide.

Bacteria that decarboxylate lysine cause an alkaline reaction (purple
colour) throughout the medium.
Those that do not, produce an alkaline slant and an acid butt
(yellow) due to fermentation of glucose.

Some bacteria like proteus species may deaminate the lysine and
produce ared slant and acid butt.

Production of hydrogen sulphide causes a blackening in the
medium due to formation of ferrous sulphide. The indicator is
bromcresol purple.

Lysine Iron Agar (LIA)

Alkaline/alkaline/H,S: % ""“o'ff,'f,’,fjﬂ‘;"’"’&
Salmonella. '




