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Major Classes of Contaminants
Purification Process
Dissolved Dissolved Dissolved | Particulate Micro Pyrogens
I‘on.lzed Ionized Organics Matter organisms Endotoxins
Solids Gases B
Distillation E G/P G E E E
Deionization E E P P P P
Reverse osmosis G P G E E E
Carbon P P E/G P P P
adsorption/absorption
Filtration (0.22 mm) P P P E E P
Ultrafiltration 13 P 13 E E P
E : Excelent G : Good P : Poor
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BLE 1-9 NCCLS Specifications for Reagent Grade Water

Type | Type Il Type Il
Microbiological content,* colony forming units 10 10° N.A.
per mL, cfu/mL (maximum)
pH N.A. N.A. 5.0-8.0
Resistivity,t MQ per centimeter (MQ-cm), 25 °C 10 (in line) 2.0 0.1
Silicate, mg SiO,/L (maximum) 0.05 0.1 1.0
Particulate matters Water passed through N.A. N.A.
0.2-pum filter
Organics Water passed through N.A. N.A.

activated carbon

From National Committee for Clinical Laboratory Standards: Preparation and Testing of Reagent Water in the Clinical Laboratory. 3rd ed. Approved
Standard. NCCLS Document C03-A3. Wayne, PA, National Committee for Clinical Laboratory Standards, 1997.

*Microbiological content. The microbiological content of viable organisms, as determined by total colony count after incubation at 36 £ 1 °C for 14 hr,
followed by 48 hr at 25 £ 1 °C, and reported as colony forming units per mL (cfu/mL).

tSpecific resistance or resistivity.
temperature. For these specifications, the resistivity will be corrected for 25 °C and reported in MQ/cm. The higher the amount of ionizable materials, the

The electrical resistance in ohms measured between opposite faces of a 1-cm cube of an aqueous solution at a specified

lower the resistivity and the higher the conductivity.
FParticulate matter. When water is passed through a membrane filter with a mean pore size of 0.2 um, it is considered to be free of particulate matter.
Organic material. When water is passed through a bed of activated carbon, it is considered to contain minimum organic material.
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Example Cusum Calculations and Tabular
Record for Decision Limit Cusum (for
Control Material with x = 100, s = 5.0:

for Control Chart with k, = 105, k, = 95,
h,=13.5,h,=13.5)
Control
Observation Control
Number Value d; CS,; Comment
1 110 +5_— 45 Start cusum
calculation
2 100 -5 (0]
3 108 +3 +3
4 105 (0] +3
5 105 (0} +3
6 101 —4 -1 End cusum
calculation
7 96
8 105
9 101
10 101
11 111 +6 +6 Start cusum
calculation
12 102 —3 +3
13 110 +5 +8
14 107 +2 +10
15 107 +2 +12
16 107 +2 +14
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Test Delta Check Limit
Albumin 20%
Bilirubin, total 50%
Calcium, total 15%
Creatine kinase 99%
Creatinine 50%
Phosphorus 20%
Potassium 20%
Protein, total 20%
Sodium 5%
Thyroxine 25%
Urea nitrogen 50%
Uric acid 40%

From Ladenson JH. Patients as their own controls: Use of the computer
to identify “laboratory crror.” Clin Chem 1975:;21:1648-53.
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Slilie So35ls 508 a5 b a8 433,515 lovgase ,o LT s a5 Sl lew Liales]

30,5 owyp ¢ olibl Jore )8 jaew ol 18 aile ol Slalodl Jlesa! Hlas 51wl o)ls
2,18 oolaiwl 550 A 4y (K 035050 (] pmolis

el 00l Y-F Jga 10 o odg0mme (ol | el



oz ailsT s caS g S v
Y-¥YJgu=

Recommended Ranges for Limit Checks

Test Low Warning High Warning
Acid phosphatase* (U/L) 0.1 10
Albumin (g/dL) 1.5 6
Alkaline phosphatase* (U/L) 5 300
Amylase* (U/L) 20 1000
Bilirubin (mg/dL) 0.2 10.0
Calcium (mg/dL) 6.5 13.0
Creatine kinase (U/L) 5 1500
Creatinine (mg/dL) 0.3 7.5
Phosphorus (mg/dL) 1.0 8.0
Potassium (mmol/L) 3.0 6.0
Sodium (mmol/L) 120 150
Urea nitrogen (mg/dL) 3 50
Uric acid (mg/dL) 1.0 12.0

Values are method dependent.
From Whitehurst P, DiSilvio TV, Boyadjian G. Evaluation of discrepancies in patients’ results: An aspect of computer-assisted quality control. Clin Chem
1975;21:87-92.
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Analytical Goals

PRECISION

Acceptable Fixed-Limit Goals
Decision Perfo?'mance, GoLs (Raxegyn SD) (Maximum Total
Analyte Level, x, CLIA '88'" x.x CLIA/4 Frase  Error) CLIA '88
Routine Chemistry
Alanine aminotransferase” 50U/L 20% 2.5 6.1 10
Albumin 3.5g/dL 10% 0.09 0.06 0.35
Alkaline phosphatase 150 U/L 30% 11 4.8 45
Amylase 100U/L 30% 7.5 4.8 30
Aspartate aminotransferase® 30 U/L 20% L5 1.8 6.0
Bicarbonate 20mmol/L 0.46°
30 mmol/L 0.69°
Bilirubin, total” 1.0mg/dL 0.4 0.10 0.13 0.40
20mg/dL 20% 1.0 2.6 4.0
Blood gas, PCO, 35mmHg 5mmHg 13 0.84 5.0
50mmHg 5mmHg 1.3 1.2 5.0
Blood gas, PO, 30mmHg 38D¢ 0.75S8D* 38D’
80mm Hg 38D 0.755D 38D
195mm Hg 3SD 0.755D 38D
Blood gas, pH 7.35 0.04 0.01 0.01° 0.04
7.45 0.04 0.01 0.01° 0.04
Calcium, total® 7.0mg/dL 1.0 0.25 0.07 1.0
10.8 mg/dL 1.0 0.25 0.11 1.0
13.0mg/dL 1.0 0.25 0.13 1.0
Chloride® 90 mmol/L 5.0% L1 0.54 45
110mmol/L 5.0% 1.4 0.66 55
Cholesterol, total® 200mg/dL 10% 5.0 6.0 20
Cholesterol, high-density 35mg/dL 30% 2.6 1.3 10.5
lipoprotein
65mg/dL 30% 4.9 23 19.5
Creatine kinase” 200U/L 30% 15 23 60
Creatine kinase, MB 13ug/L 38D 0.75SD 1.2 38D
isoenzyme
Creatinine 1.0mg/dL 0.30 0.08 0.02 0.30

3.0mg/dL 15% 0.11 0.07 0.45
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Perfotmance, W (Maximum Total
Analyte Level, x. CLIA ’88'* x. X CLIA/4 Fraser’ Error) CLIA ’88
Routine Chemistry—Cont’d
Glucose® 50mg/dL 6.0 1.5 1.7 6.0
126 mg/dL 10% 3.15 4.2 12.6
200mg/dL 10% 5.0 6.6 20
Iron 150 pg/dL 20% 7.5 20 30
Lactate dehydrogenase 300U/L 20% 15 13 60
Lactate dehydrogenase 100U/L 30% 7.5 3.8 30
isoenzymes
Magnesium 2.0mg/dL 25% 0.13 0.04 0.50
Phosphate, inorganic 4.5mg/dL 0.19
Potassium® 3.0mmol/L 0.50 0.13 0.07 0.50
6.0mmol/L 0.50 0.13 0.14 0.50
Protein, total” 7.0g/dL 10% 0.18 0.10 0.70
Sodium® 130 mmol/L 4.0 1.0 0.52 4.0
150 mmol/L 4.0 1.0 0.60 4.0
Triglycerides 160 mg/dL 25% 1 17 40
Urea nitrogen” 27.0mg/dL 9% 0.6 1.7 24
Uric acid 6.0mg/dL 17% 0.25 0.26 1.02
Endocrinology and Related Markers
11-Deoxycortisol 8.0ug/L 0.86"
17-OH Progesterone 0.5pug/L 0.073¢
Aldosterone 15ng/dL 22
30ng/dL 44
Androstenedione 260ng/dL 15
CA 15-3 25U/mL 0.73
CA 125 35U/mL 24
CA 549 11U/mL 0.5
Carcinoembryonic antigen 5ng/mL 0.23
Chorionic gonadotropin 251U/L 3SD 0.75SD
10,0001U/L 38D 0.75SD
Cortisol 5ug/dL 25% 0.31 0.53 1.25
30pg/dL 25% 1.88 3.15 7.5
C-peptide 37ug/L 1.7
Dehydroepiandrosterone 2000 pg/L 34
sulfate
4500 ug/L 77
Estradiol 60ng/L 6.8
450 ng/L 51
Follicle-stimulating 10U/L 0.51
hormone
95U/L 4.8
Luteinizing hormone 6U/L 0.44
55U/L 4.0
Prolactin 15ug/L 0.53°
200 ug/L 7.0°
Prostate-specific antigen 2ug/L 0.14
T; uptake 25% 3SD 0.75SD 3SD
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Performance, Gons (Maamun S0) (Maximum Total
Analyte Level, x. CLIA ’88'* x.x CLIA/4 Fraser’ Error) CLIA ’88
Endocrinology and Related Markers—Cont’d
Testosterone 90ng/dL 4.0
1000 ng/dL 44
Thyroid-stimulating 0.3mIU/L 3SD 0.75SD 0.030 3SD
hormone
5.0mIU/L 3SD 0.75SD 0.50 3SD
Thyroxine, free 0.8ng/dL 3SD 0.75SD 0.023¢ 3SD
4.0ng/dL 3SD 0.75SD 0.11° 3SD
Thyroxine, total 3.0pug/dL 1.0 0.25 0.09 1.0
13pg/dL 20% 0.65 0.39 2.6
Transferrin 375mg/dL 5.6
Triiodothyronine 80ng/dL 3SD 0.75SD 3.5 3SD
200ng/dL 3SD 0.75SD 8.8 3SD
Toxicology and Therapeutic Drug Monitoring
Alcohol, blood 0.10g/dL 25% 0.006 0.025
Carbamazepine 8mg/L 25% 0.50 0.51" 2.0
12mg/L 25% 0.75 0.77° 3.0
Digoxin 0.8ug/L 0.20 0.05 0.03' 0.20
2.0ug/L 20% 0.10 0.08" 0.40
Ethosuximide 40mg/L 20% 2.0 2.08 8.0
100 mg/L 20% 5.0 4.98 20.0
Gentamicin 10mg/L 25% 0.6 2.5
Lead, blood 10ug/dL 4.0 1.0 4.0
40pg/dL 4.0 1.0 4.0
Lithium 0.5mmol/L 0.3 0.08 0.02' 0.3
1.5mmol/L 20% 0.08 0.06' 0.3
Phenobarbital 15mg/L 20% 0.75 0.33f 3.0
40mg/L 20% 2.0 0.88' 8.0
Phenytoin 10mg/L 25% 0.6 0.36" 2.5
20mg/L 25% 1.2 0.72f 5.0
Primidone 5mg/L 25% 0.3 0.56% 1.3
12mg/L 25% 0.75 1.36% 3.0
Procainamide 4mg/L 25% 0.25 1.0
20mg/L 25% 1.25 5.0
Quinidine 7mg/L 25% 0.45 1.8
Theophylline 10mg/L 25% 0.63 1:1° 2.5
20mg/L 25% 1.2 2.2f 5.0
Valproate 50mg/L 25% 3.1 3.2 12.5
100 mg/L 25% 6.2 6.4' 25
Hematology
Cell identification 90% consensus
Erythrocyte count 4.5M/uL 6% 0.07 0.07 0.27
5.9M/uL 6% 0.09 0.09 0.35
Fibrinogen 150 mg/dL 20% 7.5 8 30
Hematocrit 35% 6% 0.53% 0.49% 2.1%

50% 6% 0.75% 0.70% 3.0%
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Analytical Goals—Continued

PRECISION
Acceptable Fixed-Limit Goals
Decision Perfo':mance, EUAT (Maamun SD) (Maximum Total
Analyte Level, x, CLIA ’88' x. X CLIA/4 Fraser  Error) CLIA 88
Hematology—Cont’d
Hemoglobin 12g/dL 7% 0.21 0.17 0.84
17g/dL 7% 0.30 0.24 1.19
Leukocyte count 3.5K/uL 15% 0.13 0.19 0.52
11K/uL 15% 0.41 0.58 1.65
Partial thromboplastin time 40s 15% 1.5 6.0
Platelet count 50K/uL 25% 312 2.3 12.5
500K/uL 25% 31.2 23 125
Prothrombin time INR 3.6 15% INR 0.14 INR 0.54
White cell differentiation 3SD 3SD
Immunology
Alpha,- antitrypsin 80mg/dL 3SD 0.75SD 3SD
Alpha-fetoprotein 10pg/L 3SD 0.75SD 3SD
Antinuclear antibody 2 Titers or + 1 Titer
Antistreptolysin O 2 Titers or £ 1 Titer
Antihuman R/N R/N
immunodeficiency virus
Complement C3 100mg/dL 3SD 0.75SD 2.6 3SD
Complement C4 20mg/dL 3SD 0.75SD 0.9 3SD
Hepatitis (HB,Ag, anti-HB,, R/N R/N
HBAg)
IgA 400 mg/dL 3SD 0.75SD 10 3SD
IgE 200IU/mL 3SD 0.75SD 3SD
1eG 500 mg/dL 25% 31 12 125
2000 mg/dL 25% 125 46 500
IgM 300 mg/dL 38D 0.75SD 9.0 3SD
Infectious mononucleosis 2 Titers or 1 Titer
Rheumatoid factor 2 Titers or 1 Titer
Rubella 2 Titers or = 1 Titer

R/N, Reactive/nonreactive.
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Appendix A. Quality Control Protocol Flow Charts

Disk Diffusion Daily Quality Control Testing Protocol

| Test daily (Section 15.5.1) J

|
{ |

<3 out of 30 tests out of >1 out of 20 tests out of
range range

Corrective Action -
(Section 15.6)

|
| }

Continue
daily
testing.

Reason for error obvious ~ Reason for error not obvious
Retest the same day. Immediate Corrective Action

- (Section 15.6.2.1)

l

Retest the same day and monitor for 5

Results in

range—
continue consecutive days.
daily testing. ~ N '
All results in range Any results out of range

Additional Corrective
Action (Section 15.6.2.2)

Continue
daily
testing.

Investigate
possible
sources of
error.

®Clinical and Laboratory Standards Institute. All rights reserved.
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Volume 26 M2-A9
Appendix A. (Continued)
Disk Diffusion Weekly Quality Control Testing Protocol
Demonstrating Satisfactory Performance
(Section 15.5.2.1) i
v
< 1 out of 20 or < 3 out of 30 results out of range
Implement weekly testing.
i
Any result out of range
Corrective Action
(Section 15.6)
I
¢ 1
Reason for error obvious Reason for error not obvious
Retest the same day. b ~N
1
! v
Results out of range . =
Immediate Corrective
Action (Section 15.6.2.1)

Results in range

v

. Retest the same day and monitor for
5 consecutive days.
1

Return to
weekly
testing.

Any results out of range
All results in range 4 ¢ &

Additional Corrective Action
(Section 15.6.2.2)

v

Investigate
possible
sources of
error.

31

©Clinical and Laboratory Standards Institute. All rights reserved.
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Table 3. Acceptable Limits for Quality Control Strains Used to Monitor Accuracy of Disk Diffusion
Testing of Nonfastidious Organisms (Using Mueller-Hinton Medium Without Blood or Other
Supplements)

Escherichia Staphylococcus | Pseudomonas Escherichia
Antimicrobial Disk Content coli aureus aeruginosa coli
Agent ATCC" 25922° ATCC* 25923 ATCC"27853 | ATCC®35218°

Amikacin 30 g 19-26 20-26 18-26 -
Amoxicillin-clavulanic acid 2010 pg 18-24 28-36 - 17-22
Ampicillin 10 ug 16-22 27-35 6
Ampicillin-sulbactam 1010 pg 19-24 29-37 - 13-19
Azithromycin 15 ug - 21-26 - -
Azlocillin 75 ug - - 24-30 -
Aztreonam 30 ug 28-36 23-29 -
Carbenicillin 100 pg 2329 - 18-24 -
Cefaclor 30 ug 2327 27-31 - -
Cefamandole 30 ug 26-32 26-24 - -
Cefazolin 30 ug 2127 29-35 - -
Cefdinir Sug 24-28 25-32 - -
Cefditoren 5ug 2228 20-28 - -
Cefepime 30 ug -7 23-29 24-30 -
Cefetamet 10ug 24-29 - - -
Cefixime 5ug 2327 - - -
Cefmetazole 30 ug 26-32 25-34 - -
Cefonicid 30 ug 2529 22-28 - -
Cefoperazone 75 ng 28-34 24-33 23-29 -
Cefotaxime 30 ug 2835 25-31 18-22 -
Cefatetan 30 ug 28-34 17-23 - -
Cefoxitin 30 ug 2329 23-29 - -
Cefpodoxime 10ug 23-28 19-25 - -
Cefprozil 30 ng 21-27 27-33 - -
Ceftazidime 30 ng 25-32 16-20 2229 -
Ceftibuten 30 ug 27-35 - - -
Ceftizoxime 30 ug 30-36 27-35 1217 -
Ceftobiprole 30 g 30-36 26.34 24.30 -
Cefiriaxane 30 ug 28-35 22-28 17-23 -
Cefuroxime 30 ug 20-26 27-35 - -
Cephalothin 30 ug 15-21 29-37 - -
Chloramphenicol 30 ug 2127 19-26 - -
Cinoxacin 100 ug 26-32 - - -
Ciprofloxacin Sug 30-40 22-30 2533 -
Clarithromycin 15 ug - 26-32 - -
Clinafloxacin Spug 3140 28-237 27-35 -
Clindamycin® 2ug - 24-30 - -
Daptomycin® 30 ug - 18-23 E -
Dirithromycin 15 ug - 18-26 - -
Doripenem 10 ug 28-35 3342 29-35 -
Doxyeycline 30 g 18-24 2329 - -
Enaxacin 10 ug 28-36 22-28 22-28 -
Ertapenem 10ug 29-36 24-31 1321 -
Erythromycin® 15 ug - 22-30 - -
Fleroxacin 5ug 28-34 21-27 12-20 -
Fosfomycin® 200 pg 22-30 25-33 - -
Garenoxacin Spug 28-35 30-26 19-25 -
Gatifloxacin Spg 30-37 27-33 20-28 -
Gemifloxacin Spg 28-36 2733 19-25 -
Gentamicin’ 10 ug 19-26 19-27 16-21 -
Grepafloxacin Sug 28-36 26-31 20-27 -
Imipenem 10ug 26-32 - 20-28 -
Kanamycin 30 ug 17-25 19-26 - -
Levofloxacin Sug 29-37 2530 19-26 -
Linezolid 30 ug - 25-32 - -
Lomefloxacin 10 ug 27-33 23-29 22-28 -
Loracarbef 30 ug 2329 23-31 - -
Macillinam 10 ug 24-30 - - -




AR

Table 3. (Continued)

aoldll ¥ o ylols douousd

Escherichia Staphylococcus Pseudomonas Escherichia
Antimicrobial Disk Content coli aureus aeruginosa coli
Agent ATCC™ 25922° ATCC® 25923 ATCC" 27853 ATCC*35218°

IMeropenem 10 ug 28-34 29-37 27-33 -
Methicillin Eug - 17-22 - -
Mezlocillin 75 ug 23-29 = 13-25 =
Minacycline 30 ug 19-25 25-30 = o
Moxalactam 30 ug 28-35 18-24 17-25 -
Moxifloxacin 5ug 28-35 2835 17-25 -
Nafcillin 1ng - 16-22 = =
Nalidixic acid 30 ug 22-28 - - -
Metilmicin 30 ug 22-30 2231 17-23 -
Nitrofurantoin 300 ug 20-25 18-22 - -
Norfloxacin 10 ug 2835 17-28 2229 =
Ofloxacin S g 2923 24-28 17-21 =
Oxacillin 1 ng % 18-24 - -
Penicillin 10 units - 26-37 - -
Piperacillin 100 ug 24-30 - 25-33 12-18
Piperacillin-tazobactam 100110 ug 2430 27-36 2533 24-30
Quinupristin-dalfopristin 15 g = 21-28 = =
Rifampin 5 ug 810 26-34 - -
Sparfloxacin 5ug 30-38 27-33 21-29 -
Streptomycin 10 ug 1220 14-22 2 2
Sulfisoxazole? 250 ug or 300 ug 15-23 24-34 - -
Teicoplanin 30 ug E 1521 - -
Telavancin 30 ug 16-20 - -
Telithromycin 15 ug = 24-30 - -
Tetracycline 30 ug 18-25 24-30 5 e
Ticarcillin 75 ug 24-30 - 2127
Ticarcillin-clavulanic acid 75/10 ug 24-30 29-37 20-28 21-25
Tigecycline 15 ug 20-27 20-25 9-13 -
Tobramycin 10 ug 18-26 19-29 19-25 -
Trimethoprim® 5 g 21-28 19-26 - -
Trimethoprim-sulfamethoxazole? 1.258/2375 ug 23-29 24-32 - -
Trospectomycin 30 ug 10-16 15-20 - -
Trovafloxacin 10 ug 29-36 29-35 21-27 -
Vancomycin 30 ug = 17-21 - -

NOTE:

]

Information in boldface type is considered tentative for one year.
Footnotes

ATCC is a registered trademark of the American Type Culture Collection

Careful organism maintenance is required; refer to M2-A9, Section 15.3.

When disk approximation tests are performed with erythromycin and clindamycin, S aureus ATCC® BAA-977 (containing
inducible ermA-mediated resistance) and 5. aureus ATCC® BAA-976 (containing msrA- mediated macrolide-cnly effiux) are
recommended for quality assessment purposes (e.g , training, competency assessment, or test evaluation). 5. aureus ATCC®
BAA-977 should demonstrate inducible clindamycin resistance (i.e., a positive D-zane test), while S. aureus ATCC® BAA-9T6
should not demonstrate inducible clindamycin resistance. 5. aureus ATCC® 25923 should be used for routine quality control
(2.g., weekly or daily) of enythromycin and clindamycin disks using standard Mueller-Hinton agar.

Some lots of Mueller-Hinton agar are deficient in calcium and give small zones.

The 200-pg fosfomycin disk contains 50 pg of glucose-6-phosphate.

For control limits of gentamicin 120-ug and streptomycin 300-ug disks, use Enterococous faecalis ATCC® 29212 (gentamicin:
16 to 23 mm; streptomycin: 14 to 20 mm).

These agents can be affected by excess levels of thymidine and thymine. See M2-A9, Section 7.1.4 for guidance should a
problem with quality control occur.
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Table 3A. Acceptable Limits for Quality Control Strains Used to Monitor Accuracy of Disk
Diffusion Testing of Fastidious Organisms

Haemophilus H. philus Neisseria Strep
Antimicrobial Disk Content influenzae influenzae gonorrhoeae pneumoniae
Agent ATCC™ 49247° ATCC® 49766 ATCC" 49226 ATCC*49619°
Amoxicillin-clavulanic acid” 20/10 pg 15-23 = - -
Ampicillin 10 ug 13-21 = - 30-36
Ampicillin-sulbactam 10010 pg 14-22 = E -
Azithromycin 15 ug 13-21 = = 18-25
Aztreonam 30 ug 30-38 - - -
Cefaclor 30 ug i 2531 3 24-32
Cefdinir Sug - 24-1 40-49 26-31
Cefditoren 5ug 25-34 — 7 27-35
Cefepime 30ug 25-31 = 37-46 28-35
Cefetamet 10 ug 23-28 = 3543 -
Cefixime E g 25-33 = 37-45 16-23
Cefmetazole 30 ug 16-21 - 31-36 -
Cefonicid 30 ug = 30-38 = -
Cefotaxime 30ug 31-39 - 38-48 31-39
Cefotetan 30ug - - 30-36 -
Cefoxitin 30 ug = = 33-41 -
Cefpodoxime 10 ug 25-31 - 35-43 28-34
Cefprozil 30 ug - 20-27 - 25-32
Ceftazidime 30 ug 27-35 - 3543 -
Ceftibuten 30ug 29-36 = 3 -
Ceftizoxime 30ug 29-39 = 42-51 26-34
Ceftobiprole” 30 pg 2836 3038 - 33.39
Ceftriaxone 30 ug 31-39 = 39-51 30-35
Cefuroxime 30 ug - 28-36 3341 -
Cephalothin 30 ug 5 = - 26-32
Chloramphenicol 30 ug 3140 = % 23-27
Ciprofloxacin 5ug 34-42 = 48-58 -
Clarithromycin 15 ug 11-17 - - 25-31
Clinafloxacin 5ng 34-43 - - 27-34
Clindamycin 2 g = = - 19-25
Daptomycin® 30 ug . s : 19-26
Dirithromycin 15 ug z - . 18-25
Doripenem 10 ug 21-31 = 5 30-38
Enaxacin 10 ug = = 43-51 -
Ertapenem 10 ug 20-28 27-33 = 26-35
Erythromycin 15 ug 5 = ¥ 25-30
Fleroxacin Sug 30-38 2 43-51 -
Garenoxacin Sug 3341 = = 26-33
Gatifloxacin Sug 3341 = 45-56 24-31
Gemifloxacin Sug 30-37 = = 28-34
Grepafloxacin 5 pg 32-39 = 44-52 21-28
Imipenem 10 ug 21-29 - - -
Levofloxacin g 3240 = - 20-25
Linezolid 30 ug = o 2 25-34
Lomefloxacin 10 ug 3341 = 45-54 -
Loracarbef 30 ug - 26-32 - 22-28
Meropenem 10 ug 20-28 - - 28-35
Maxifloxacin Sug 31-39 - - 25-31
Nitrofurantoin 300 ng - - = 23-29
Norfloxacin 10 ug : - - 15-21
Ofloxacin Sug 31-40 = 43-51 16-21
Oxacillin 1 ng - - - <12
Penicillin 10 units. - - 26-34 24-30
Piperacillin-tazobactam 10010 pg 33-38 - - -
Quinupristin-dalfopristin 15 ug 15-21 - - 19-24
Rifampin S g 2230 = - 25-30
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Haemophilus Haemophilus Neisseria Streptococcus
Antimicrobial Disk Content influenzae influenzae gonorrhoeae pneumoniae
Agent ATCC" 49247° ATCC" 49766 ATCC" 49226 ATCC® 49619°
Sparfloxacin 5 ng 32-40 5 4351 21-27
Spectinomycin 100 pg - - 23-29 -
Telavancin 30 ug = = - 17-24
Telithromycin 15 ug 17-23 - - 27-33
Tetracycline 30 ug 14-22 - 30-42 27-31
Tigecycline 15 ug 23-31 = 30-40 23-29
Trimethoprim-sulfamethoxazole 1.25/23.75 ng 24-32 = z 20-28
Trospectomycin 30 ug 22-29 - 28-35 -
Trovafloxacin 10 ug 32-39 = 42-55 25-32
Vancomycin 30 ug = 2 % 20-27

Disk Diffusion Testing Conditions for Clinical Isolates and Performance of Quality Control

QOrganism Haemaphilus influenzae Neisseria gonorrhoeae Streptococci and
Neisseria meningitidis

Medium Haemophilus Test Medium GC agar base and 1% defined | MHA supplemented with 5%

growth supplement. The use defbrinated sheep blood

of a cysteine-free growth

supplement is not required for

disk diffusion testing.
Inoculum Direct colony suspension Direct colony suspension Direct colony suspension
Incubation Characteristics 5% COyz; 16to 18 hours; 35 °C | 5% COgz; 20 to 24 hours; 35 °C | 5% COxz 20 to 24 hours; 35 °C

NOTE:

Information in boldface is considered tentative for one year.

Footnotes

a.  ATCC is a registered trademark of American Type Culture Collection.

b. Despite the lack of reliable disk diffusion interpretive criteria for 5. pneumoniae with certain p-lactams, Streptococcus
pneumoniae ATCC® 49619 is the strain designated for quality control of all disk diffusion tests with all Strepfococsus spp.

c.  When testing Haemaphilus on HTM, the acceptable limits for QC strain E. coli ATCC® 35218 are 17 to 22 mm for amoxicillin-

clavulanic acid when incubated in ambient air.

d. Either H. influenzae ATCC" 49247 or 49766 may be used for routine quality control testing.

e.  Some lots of Mueller-Hinton agar are deficient in calcium and give small zones.

. Deterioration in oxacillin disk content is best assessed with QC organism Staphylococcus aureus ATCC® 25923, with an
acceptable zone diameter of 18 to 24 mm.
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