Performance Accuracy of Antibacterial and Antifungal Susceptibility Test Methods: Report from  ~occumici

North Liberty, IA, USA
www.jmilabs.com

the College of American Pathologists (CAP) Microbiology Surveys Program (2001 - 2003) st 10 100

RN JONES, MA PFALLER, AND CAP-MRC MEMBERS
The JONES Group/JMI Laboratories, North Liberty, IA; Univ. of lowa, lowa City, I1A

A B S T R A C T e Forthe Gram'negaﬁve organisms, Table 3 summarizes the test accuracy when used for four Cha”enge Table 2. "Categorical accuracy" of antimicrobial susceptibility test methods for CAP Surveys Gram-positive challenge strains in 2001-20083 (D-03, E. faecium [2001]; D-15, S. epidermidis [2001]; D-03, E. faecalis ATCC Table 3. "Categorical accuracy" of antimicrobial susceptibility test methods for CAP Surveys Gram-negative challenge strains in 2001-2003 (D-07, A. baumannii [2001]; D-09, H. influenzae ATCC 49247 [2002]; D-03, S.
strains. The number of graded organism-drug pairs was markedly increased and the overall accuracy 29212 [2002]; D-15 S. dysgalactiae [2002]; and D-10 S. pneumoniae [2003)). marcescens [2003]; and D-17, K. pneumoniae [2003)).
_ o _ _ _ was also improved. Both methods performed extremely well with overall rates of accuracy exceeding . o
Background: CAP provides external proficiency samples, Microbiology Surveys Program, that monitor the 98% . % accuracy (good performance): Disk diffusion MIC methods
performance of nearly 3,000 laboratories that perform and report susceptibility tests on antimicrobial agents. ) - : : Disk .dlffu3|.or'1 : : : : MIC Tnetho.d's, : : Antimicrobial agent A. baumannii H. influenzae S. marcescens K. pneumoniae A. baumannii H. influenzae S. marcescens K. pneumoniae
This report summarizes challenge samples in 2001 - 2003 (1 8 organisms). e Table 4 illustrates th courac ¢ Bolactamase tests for a H. influenz solate. Rank order of test Antrmlclroblal agent E. faecium E. faecalis S. epidermidis  S. dysgalactiae S. pneumoniae E. faecium E. faecalis S. epidermidis ~ S. dysgalactiae  S. pneumoniae Amika.ci.nl 100.0 U? 100.0 U 995 U 99.0 905
Methods: One organism/4 months were tested by Surveys participants versus antibacterials/antifungals by a e u _a e € accuracy o actamase te orari. ue e_ze olate. na . o e or ie . Amlkalc!n. u u 100.0 u u u u 94.5 u u Amo?qf:llllln/CIavulanate 100.0 u 99.9 100.0 u u 98.3 98.9
: : : quality remains unchanged over the last two decades at: chromogenic cephalosporins > iodometric e u u v u u U u 62 u u Al el u S 1D Skl u Sl Sl
routinely used methods. The most common tests were Vitek (38 - 43%) and MicroScan (39 - 43%), although cid tric tests . Ampicillin U 99.6 98.5 94.7 U 95.6 99.4 99.5 100.0 U Ampicillin/Sulbactam U U 96.7 99.0 U U 98.9 99.8
Etest was most used for fastidious species. Disk diffusion (DD) tests were utilized by 14 - 15% of laboratories. > aclaometric tests. Ampicillin/Sulbactam u u u U u u u 96.1 u u Azithromycin U 100.0 U u U u U u
YeastOne was the dominant antifungal test (50 - 55%). Reported tests were graded by qualitative, category ég;:;gmyc'” 3 3 3 19080'20 3 3 3 9;; ) ggf 3 éztrf;:‘iimin 19090'20 108'0 gg 0 108'0 gg'g 939 87U5b 9%9
(S, I, R) based on a 80% consensus of referees and participants. Nearly one-half million reported results were * Product-based, high rates of testing error were observed: Cefepime U U U 100.0 U U U U 96.5 U Cefaclor U U U U U 92.9 U U
analvzed. - Ampicillin false-resistance bv Vitek 2 (Table 5). Cefotaxime u u u 97.2 u u u 95.9 99.8 u Cefazolin 100.0 u 90.0 99.4 99.9 u 99.9 99.8
ReszljltS' Antifungal results remained ungraded, but mock grading (2003) showed > 90% categorical accurac P p illin fal tibl by Mi S(r t))l 5 Ceftriaxone v v v 930 v v v A2 996 J Cefepime 99.1 J 100.0 100.0 %.8 U 99.3 99.8
: ga 9 » DUt mock grading ! o categ y - Penicillin false-susceptible by MicroScan (Table 5). _ _ Cefuroxime u u u u u u u 93.3 u 89.9 Cefixime u 96.6 u u u 100.0 u u
acrogs 5 agents, highest for Yeas.the and broth microdilution (BMD) tests. Antlbacterla! test accurapy was - Trimethoprim/Sulfamethoxazole false-susceptibility by Vitek 2 and MicroScan (Table 6). Chloramphenicol U 90.9 98.3 U 95.2 94.1 99.4 99.7 94.1 93.2 Cefoperazone 100.0 U U U 100.0 U U U
cc_)nS|stentIy >.97% vs Gram—posmv_e challenges for DD and MIC tests. For Gram-negative (GN) strains (4) - False-susceptibility for erythromycin and/or clindamycin for MicroScan and Vitek (Table 7). g:%rgefllr?’l);?:?;ln 3 3 gj.g 91u 10% . 9%4 9%.2 gg.g % 9214 8332?;?6 188.8 9%7 g;.g 1808060 gg.g 9%.2 gg.g g?.g
\é)wthblchara.c;en??ddrej;sggt mechanisms (ESBL, ISMtl'E-1);‘th(Ie—l ac_:chlJracy WaZ)DD > BMDf>Ba|utotmated StySttemg)- Each of these problems requires method modification to prevent serious reporting errors from adversely Erythromycin 99.3 U 99.5 99.2 100.0 99.4 U 97.8 91.6 95.0 Cefoxitin 100.0 U u U 99.0 u u 83.8
roblems iaentitiea: ranges require re-evaluation 1or H. inriuenzae; £) overuse or h-lactamase 1ests; i i Gatifloxacin u u u 91.7 u u u u 100.0 100.0 Ceftazidime 97.2 93.9 97.8 100.0 U u 94.8 99.8
: . A . . _ effecting patient care. e azidi
discords of E. faecium vs penicillins (Vitek 2, MicroScan); 4) false-S results with TMP/SMX vs CoNS (MicroScan); 9p ?entamlcm 108-0° ld 9%-7 3 3 98L-JS° 98L-JZ° g?-i 3 3 geItI?OXIme 188-8 9;14 9;11 9;14 % 9;1 9U2 9;19
5) MLSg false-S vs B-streptococcus (MicroScan); 6) DD/MIC discord for amikacin vs GNS; and 7) flawed . . . . . mipenem : eftriaxone : : : ' : S € :
) . g p ( . ) ) « . ” ) e A chronic problem of reported zone diameters for the H. influenzae QC strain at the lower limits (Sma” Lf-:‘voflo_xacm 98.0 97.7 93.7 97.9 97.1 99.2 99.6 96.4 99.4 100.0 Cefuroxmg 100.0 U 96.6 100.0 99.3 U 99.6 99.8
reporting of drugs not active at the site of infection (“reporting error”). : . . Linezolid 94.8 u u 100.0 U 93.6 u u 100.0 u Cephalothin 100.0 U 100.0 98.9 98.9 U 98.9 99.6
. o : : zones) of published ranges was noted again in 2002 (Table 8). The best examples of this phenomenon i U U P i
Conclusions: Susceptibility tests, generally commercial, are performing well as measured by the CAP Survey, _ : - = o . . Ofloxacin U U U 93.8 U U U 97.1 100.0 U Chloramphenicol 100.0 96.8 U 100.0 99.1 100.0 U 100.0
involve fastidious species that may require action by the NCCLS and FDA. (ciprofloxacin and |evc;f|oxa0|n).clj-lTM QC ranges fordseveral agents may require re-evaluation using Quinupristin/Dalfopristin 98.4 U U U U 99.2 U U U U Imipenem 99.7 98.2 97.4 100.0 99.2 95.0 93.5 99.5
the latest M23-A2 guidelines and contemporary medium lots. Rifampin 100.0 u 100.0 u u 99.0 99.7 99.7 u u Levofloxacin 100.0 100.0 99.3 100.0 99.7 100.0 99.9 99.9
Streptomycin 100.0° 90.0° u u u 94.2° 93.9° u u u Meropenem 90.9 92.8 u 100.0 100.0 100.0 u 99.2
Tetracycline 100.0 94.3 98.8 97.1 90.4 99.5 u 99.6 98.1 91.3 Mezlocillin 100.0 u u u 98.9 u u u
I N T R O D U C T I 0 N Trimethoprim/Sulfamethoxazole U U 98.7 U 100.0 U U U U 93.9 Ofloxacin 100.0 U 100.0 U 100.0 U 98.1 U
Table 1. Quantitative accuracy of antifungal susceptibility testing for nine CAP-Mycology Surveys (F-series) samples in 2001-2003. Trovafloxacin 100.0 U U U U 99.0 100.0 U U U Piperacillin 100.0 U 98.4 100.0 99.5 U 93.8 99.8
Vancomycin 99.7 94.3 99.8 98.2 99.6 99.4 99.5 99.6 99.7 100.0 Piperacillin/Tazobactam 98.2 u 98.5 99.1 u u 92.8 99.5
The College of American Pathologists (CAP) Surveys Program for clinical microbiology represents one of the Participant MIC (g/mi) a. U =ungraded because of too few participant reports or not achieving > 80% consensus. Tetracyline g 9.4 oo %0.9 ol 9.5 Y 9.4
i i i ; ; . Challenge organisms/ Median Mode Target MIC or % of responses b. Underlined value is the lowest graded accuracy for that challenge and method. _ . 69./ .
Iarge§t comprehensive externgl quality assurance pr.ograms in the world. A .br.oad variety of Su_r\_/eys are ava_llable, antifunggal ag%nt (no. reports) ran%e (ug/ml)? Oin QC range c.  Gentamicin and streptomycin results for enterococci indicate tests for the detection of high-level resistance negating potential synergistic bactericidal action between aminoglycosides and cell-wall active agents. Tobramycin 97.3 u 97.8 100.0 U u 99.6 99.9
they include two (mycobacteriology) to three (bacteriology and mycology) clinical challenge mailings of specimens - Trimethoprim/Sulfamethoxazole 99.2 99.4 98.7 100.0 96.1 99.2 99.8 99.7
covering six topics, as well as focused programs on molecular diagnostics and epidemiology of infectious C. albicans ATCC 90028 a. U= ungraded because of too few participant reports or not achieving > 80% consensus.
diseases. An important component of the CAP Bacteriology and Mycology Surveys has been the O Amphotericin B (59) 0.5 0.5 0.5-2 61 b Underlined value is the lowest graded accuracy for that challenge and method.d.
antimicrobial/antifungal susceptibility testing challenges (three organisms/year). Previous reports by this program SFC (47)° 0.5 0.5 0.5-2 66 Table 4. Accuracy of various B-lactamase tests when tested against H. influenzae ATCC 49247 (D-09, 2002; > 25 responses).
dating from 1982 have documented consistent high-quality performance overall (see selected references), but E'uconam',e (217) <8'86 <8'86 <8'§2;1 2? —
L2 . S . raconazole (47) <0. =<0. <0. % correct by susceptibility user group (no. reports)
periodic methods or commercial product deficiencies detected by the CAP have led to technical or methods Ketoconazole (34) <0.06 <0.06 <0.06" 97 ST Table 7. Error rates for erythromycin and clindamycin by testing method when applied to serogroup G B-haemolytic C 0 N C L U S | O N S
modifications by the National Committee for Clinical Laboratory Standards (NCCLS) and/or product changes C. parapsilosis ATCC 90018 Method (no.) Disk diffusion (1,911) MIC (760) streptococcus (D-15, 2002; > 25 responses).
by various commercial systems. The results of the 2001 - 2003 CAP Surveys are summarized in this presentation, 'g;”g[‘gf”c'” 51 3'?2 8'? ) <8'f52 0,95 g;‘ Chromoﬁi”'c Cf‘?p*z'g;g)o””s 06.0 069
. . . - . . . . . =0.12-0. itrocefin (2, 0 . Bf c - : : .
including the ranking of the most utilized antimicrobial susceptibility testing methods or systems. Fluconazole (56) 05 05 0.25-1 77 Cefinase-2 (154) 96.5 100.0 No. (%) errors by category e Antimicrobial and antifungal test accuracy remains high (> 95%) as monitored by
b . .
:ireatgzgizc;lslg(z)o) <ggé iggg igggb g? f\%idometri(zs(?)%) ggg ggg Antimicrobial/method (no. reports) Susceptible Intermediate Total % error the CAP Microbiology Surveys Program.
- - - odometric . .
MATERIALS AND METHODS C. tropicalis ATCC 750 Erythromyein
e 00 ) 012 o Etest (118) 0(0.0) 0(0.0) 0.0 e Serious organism-method (product) errors of false-susceptibility and -resistance
. ) . o . ) 5FC (47) <0.06 <0.06 <0.12-0.25 96 es . . : - = =
In 2001 - 2003, the CAP Microbiology Surveys (D-series) had 2,685 - 2,979 subscribing laboratories reportin - _ . . .
9y ys (D-series) - o ing porting Fluconazole (66) 2 2 - o8 : : — — ; MicroScan (453) 43 (9.5) 2(0.4) 9.9 have been detected during the 2001 - 2003 interval, most problems involved
data that were sent three unknown challenge organisms for routine susceptibility testing each year. The organisms ltraconazole (52) 0.25 0.25 0.25b 83 Table 5. Method or system results varying from the consensus categorical determination for ampicillin (susceptible) and
were: five Gram-positive species (E. faecium, E. faecalis, S. epidermidis, S. dysgalactiae and S. pneumoniae) and _ Ketoconazole (34) =006 =0.06 =006 o penicillin (resistant); > 25 responses from E. faecium D-03 (2001). AR U () 23 & automated methods.
. . " . , . F-series (2002) .
four Gram-negative organisms (A. baumannii, H. influenzae, K. pneumoniae and S. marcescens). Each specimen L . . . Vitek (40) 4 (10.0) 2 (5.0 15.0
. e - . ; L C. parapsilosis ATCC 22019 Antimicrobial Variable result Method % error . o .
waf] t(r)\ be processefd b;l/ |dre]nt|f|cat|on and tfu?ceptlblllty mectjhodc]e, routinely use:cj in ;[]he ;l)artlcllpatlng Iaboratgry, Amphotericin B (60) 0.5 0.5 0.25-1 70 Ampicillin P — = 0 Clindamycin e The most used tests have changed markedly since the initial published reports of
with the reporting of only those “antimicrobial agents considered appropriate” for the clinical settings stated on 5FC (50) 0.25 0.25 0.12-0.5 90 ) ' . . . .
porting ot only microvial ag ) bprop nica Seting Flusonazole (67) > 2 28 91 MicroScan 3.4% Etest (64) 3(4.7) 1(1.6) 6.3 CAP Surveys in the early 1980’s. Disk diffusion, although accurate and affordable,
the CAP Survey. For example, the clinical infection settings for each pathogen were meningitis caused by S. ftraconazole (54) N s 0 — Vitek 2.0, _ . 5 . .
pneumoniae, bloodstream infection caused by E. coli, and a P, aeruginosa lower respiratory tract infection Keiesenersle B 0.12 <0.06 0.06-0.25 97 Vitek-2 22.2% MicroScan (552) 177 (32.1) 8(1.4) 33.5 has declined to < 15% of laboratories replaced by commercial, automated methods
diagnosed by a simulated bronchoalveolar lavage. The reporting of antimicrobials that achieved clinically adequate C. albicans ATCC 24433 Penicillin Susceptible Etest 9.1% PASCO (35) 3(8.6) 1(2.9) 11.4 havmg a LIS interface.
concentrations only in the urine (cinoxacin, nitrofurantoin, norfloxacin, trimethoprim, etc.) was considered 2;”(?[‘50;”0'” B (62) g-g 8-2 ?-25'1 22 MicroScan 54.7% Vitek (38) 26 (68.4) 2 (5.3) 737
unacceptable performance for these three samples. Acceptable graded categorical results were those achieved : ' b Vitek 2.3% . . . .y .
plave p o P ptable g 9 Fluconazole (74) 05 05 0.25-1 o1 s S e Also highly accurate niche products have emerged for testing fastidious species
by > 80% of referees and participants. ltraconazole (58) 0.12 <0.06 <0.06" 100 i
Ketoconazole (31) <0.06 <0.06 <0.06° 97 (Etest) and antifungal agents (YeastOne and Etest).
A : ; SRl ; ; s : C. tropicalis ATCC 750
Similarly, the CAP Myco!ogy Surveys (F-series) fomgngd yeast isolates fo_r susceptibility tgstlng and identification A’fn ohotericin B (62) a5 s 15 9 Table 8. Comparisons of Surveys participant modal MICs (ug/ml) and mean zone diameters (mm) compared to NCCLS QC
alsto_ o? tredthr(?ﬁ gcc)(c):jsi:ns etz;ci[r;] year{.The sg§<:|ept|blllty tests were rt[l%rl}l_’f[oredt, but _gra:dlng of respfonses \évgos/ §|FC (64) o 5(;.06 sc;.oe §$.12-0.25 gg Table 6. Accuracy of detecting resistance to trimethoprim/sulfamethoxazole for S. epidermidis D-15 (2001) by various test ranges for H. influenzae ATCC 49247, D-09 (2002; > 100 total responses). e The CAP Microbiology Surveys will continue to monitor and grade (by category) the
not initiated unti . As wi e antimicrobials, consensus susceptibility categorical responses from > uconazole - . : : : :
o il e pEbTty categorica resp . o0 oot < 2 2 R e systems/methods (> 25 responses). Dick difius MIG (e participant responses for antibacterials and in 2004, the antifungals. Each type of
of referees and participants will guide acceptable grading in the future. Only the quantitative (MIC) information Ketoconazole (34) 008 008 <0.08" 97 isk diffusion zone (mm) (ug/mi) ilb db J | ideli f>80% f ref
is presented for the antifungal susceptibility testing (see Table 1). F - series (2003 - B - Reports (no.) by category: Antimicrobial agent (no. tested, disk/MIC) Mean NCCLS range Mode NGCLS test wi e assessed based on regu atory guidelines of > o consensus of referees
C. albicans ATCC 90028 Method or system Susceptible Intermediate Resistant % error’ -~ : and participants as to susceptibility category, regardless of NCCLS interpretive
o _ Ampicillin (1,049/254) 16.6 (18.1) 13-21 4 2-8 !
R E S U LT S Amphotericin B (70) 0.25 0.25 0.25-2 49 MicroScan 233 0 479 327 Criteria
5FC (75) 0.25 0.5 0.25-2 91 Vitek® 29 5 705 49 Ampicillin/Sulbactam (110/23) 16.6 (18.2) 14-22 4 2-8 E———
Fluconazole (96 0.5 0.5 0.12-1 94 :
, o , ) ltraconazole ((78)) <0.06 <0.06 <0.06-0.12 81 All methods 264 2 1,215 21.9 Azithromycin (104/27) 18.1 13-21 4 1-4
¢ Nine yeast challenge samples were tested for susceptibility to antifungal agents by CAP subscribers Ketoconazole (40) <0.06 <0.06 <0.06-0.12 95 & Corroct results - resistant Cefotaxime (394/124) 31.1(31.3) 31-39 <0.25 0.12-0.5
between 2001 - 2003 (Table 1). Results were quantitatively compared to NCCLS or published QC C. parapsilosis ATCC 90018 b. Excludes Vitek-2 which had 40.0% error, but only five responses. o -
y
. . . _ 0 0 0 Amphotericin B (60) 0.5 0.5 0.25-2 93 Ceftazidime (104/10) 28.9 (28.6) 27-35 <0.5 0.12-1
ranges with accuracies of: amphotericin (49 - 98%), 5FC (36 - 98%), fluconazole (71 - 100%), 5FC (58) 0.25 0.25 <0.12-0.5 98
itraconazole (56 -100 %) and ketoconazole (91 -100 %) Fluconazole (78) 4- 4. _0:5'4 . 91 CairzEns (s Sl (1.4 efl=2d <t Ll Jones RN for the College of American Pathologists Microbiology Resource Committee. (2001). Method preferences and test accuracy of antimicrobial susceptibility
Itraconazole (63) 0.25 0.25 <0.06-1 56 Chloramphenicol (700/138 32.3(31.8 31-40 0.5 0.25-1 testing: Updates from the College of American Pathologist Microbiology Surveys Program (2000). Archives of Pathology and Laboratory Medicine. 125:1285-1289.
e The most Common|y used methods for antifunga| testing were: YeastOne > reference broth microdilution . KetoconCaCzoIe (32) <0.06 <0.06 <0.06-0.12 94 A C K N 0 W L E D G E M E N T CiprofloxF;cin (252(/56) ) 333 233 0; 34-42 <0.95 0.004-0.03 Jones RN. (1992). Recent trends in the College of American Pathologists proficiency results for antimicrobial susceptibility testing: Preparing for CLIA ’88. Clinical
. . krusei ATCC 6258 : : - =k : - Microbiology Newsletter 14:33-37.
> Eteslt. For antlbagterlgl sugceptlblllty testing, the most uge.d methods were: V_Itek (includes Vitek QE}? ?e;t)e rein 861 %'5 :3 2_'52-4 3? Members of the College of American Pathologist Microbiology Resource Committee included: J.C. Steele, Jr., Levofloxacin (183/38) 32.3 32-40 <0.06 0.008-0.03 Jones RN and Edson DG, (1982). Interiaboratory g:tr:}%rlgnagfse(g; t;)i)sléargaer glfgﬁgrncaar;dﬂIL;EZFO%IITlgzg:lhs;zcep;ggty tel)sthS,11967598-1981: A summary of the
. . . . . . . . | | | | | urv . 1 Ui 1ni u . - .
2) > MicroScan > disk diffusion > Etest, however when fastidious challenge strains were tested, Etest Fluconazole (68) 32 32 8-128 100 Chair (Medical College of Georgia, Augusta, GA); K.G. Beavis, Vice-Chair (Cook County Hospital, Chicago, IL); Imipenem (102/18) 22.0 (23.4) 21-29 1 - ones AN :::Edson oG, (1989 gspec_al opics n am,mimb_als Scept_byl_t testing: Test acoLracy against meth_‘z_yl i res_:fam Staphylococaus aUreUs, pneumocosd
1 - . . . . . . . . . . . . . . | I | mi | u 1e]1113 Ing: u Yy | ICIHN- | Y U. ureus, u 1,
was the most often applied method (data not shown). Eﬁﬁi’;ﬁi‘;ﬁ é7(§)4) g.gg 8.52 8;2] g; L.E. Briski (St. John Hospital and Medical Center, Detroit, MI); J.D. Christie (East Carolina University, Greenville, Meropenem (85/40) 299 20-28 0.25 § and the sensitivity of -lactamase methods. American Journal of Clinical Pathology 80(Suppl):609-614.
Voriconazole (25) 0.25 0.25 <0.06-1 100 NC); J.L. Harris (KWB Pathology Associates, Tallahassee, FL); R.N. Jones (The JONES Group, North Liberty, |A); Tetracycline (227/37) 155 (16.3) e 5 . Jones RN and Edson DC. (1985). Antibiotic susceptibility testing accuracy: A review of the College of American Pathologists (CAP) Microbiology Survey, 1972-1983.
b Table 2 ShOWS the graded Categorlcal aCCuraCy for flve Gram-posltlve Cha”enge StralnS tested by a. Target qua“ty control or reference MIC ranges were derived from M27-A2 and peer_reviewed references. G-W- PrOCOp (The Cleveland ClInIC Foundatlon, Cleveland, OH); M-B Smlth (UanGrSIty Of Tean Medlcal BranCh, y ' ’ Archives OfPathOIOgy and Laboratory Medicine 109:595-601.
disk diffusion and MIC methods. Among 126 graded organism-d rug pairs only two pairs had an b Ranges used for calculating accuracy where only a mode or target single concentration was available, were derived from that concentration + one log, dilution Galveston, TX); M.L. Wilson (Denver Health Medical Center, Denver, CO); J. Versalovic (Baylor University, Houston, Trimethoprim/Sulfamethoxazole (52/119) 27.4 (26.5) 24-32 0.12 0.03-0.25 Jones RN, Edson DC. (1988). The Microbiology Resource Committee on the College of American Pathologists. The identification and antimicrobial susceptibility testing
o ’ step e.g. a three log, dilution range or a four log, dilution range if the mode and median differed. TX)' D.L. Church (Cal arv Laboratorv Services. Calaa Alberta Canada)' LS. Garcia. Consultant (Santa Monica of Neisseria gonorrhoeae 1980-1987. Archives of Pathology and Laboratory Medicine 112:485-488.
accuracy level of < 90 A), one for each test method. Three of four graded responses had an accu racy c. 5FC = 5-flucytosine. e ’ gary : ry : ) gary, ) ) e i ) a. Zone diameter (mm) in parenthesis was the mean zone from 1993 D-05 sample, indicating the long-term problem with the H. influenzae QC ranges. Jones RN and Edson DC. (1991). Antimicrobial susceptibility testing (AST) trends and accuracy in the United States: A review of the College of American Pathologists
of > 95%. CA); and W.C. Winn, Jr., Advisor (University of Vermont College of Medicine, Burlington, VT). Microbiology Surveys 1972-1989. Archives of Pathology and Laboratory Medicine 115:429-436.




