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The following comments are provided by NCCLS as stakeholder input to FDA on the matters
described below.

BACKGROUND ON NCCLS

NCCLS is an organization of health professional, government, and industry groups established in
1968 to develop a formal consensus process for standardization in the clinical laboratory. The
Food and Drug Administration is a member organization. The program has expanded greatly in
the past 30 years --- NCCLS’S broad program aims to enhance the value of all medical testing
through the development and dissemination of standards, guidelines, and best practices. NCCLS
benefits the public and its professional, government, and industry constituencies by:

● providing professionals information to have the appropriate services performed correctly;

● supporting the efforts of responsible bodies to assure the quality of products and
practices; and

● facilitating the development and availability of useful, accurate, medical services.

NCCLS’S goal is to improve the quality of medical testing and healthcare services; its method is
the consensus process. The NCCLS process is defined as a careful system of development,
evaluation, and continued scrutiny at multiple levels to ensure the widest possible consensus.
Checks and balances assure that dissenting opinions are given full consideration at all stages of
the study, review, and voting periods required to achieve consensus and adopt a standard or
guideline.
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In 1977, NCCLS was accredited by the American National Standards Institute (ANSI) as a
voluntary consensus standards organization.

First designated in 1985, NCCLS was redesignated a World Health Organization Collaborating
Center for Clinical Laboratory Standards in 1992 and again in 1997. NCCLS actively promotes
global harmonization of standards through its own initiatives and through direct communication
links and cooperative agreements with many standards-setting organizations around the world.
NCCLS encourages use of its standards as resources in the development of international and
regional standards. Since 1994, NCCLS has managed the International Organization for
Standardization (ISO) Technical Committee on Clinical laboratory testing and in vitro diagnostic
test systems (ISO/TC 2 12).

In just over 30 years, NCCLS has evolved into an organization of over 2,000 member
organizations and over 2,000 volunteers who have produced hundreds of consensus standards.

CURRENTNCCLS EFFORTS TO SUPPORT FDA

NCCLS has been able to help FDA with one specific aspect of the FDA Modernization Act ---
the recognition of voluntary consensus standards by the Center for Devices and Radiological
Health.

Almost 50 NCCLS consensus documents, to date, have been recognized by FDA. A
manufacturer’s assertion of conformance to these standards would be sufficient for FDA to avoid
expending resources to review the supporting data, thereby streamlining the review process.

Clearly this addresses directly the Agency’s request for recommendations to meet its statutory
obligations to achieve timely product reviews. NCCLS will continue to work with FDA’s Center
for Devices and Radiological Health to identifj more and better consensus standards useful in
reducing the amount of information manufacturers need to submit and FDA’s staff needs to
review.

NEW PROPOSAL FOR NCCLS WORK TO ASSIST FDA

As part of its efforts to implement the FDA Modernization Act, FDA has reached out to its
stakeholders seeking input to a plan for complying with each of the Agency’s obligations under
the Federal Food, Drug, and Cosmetic Act. This plan is to include six objectives: maximize

the availability of information about FDA’s processes, ditto for information about new
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products, meet inspection and postmarketing obligations, ensure access to needed scientific and
technical expertise, meet review timeframes, and eliminate backlogs. And, separate from
implementation of the specific provision of the FDA Modernization Act relating to use of
voluntary consensus standards in the device review process, FDA has asked questions that
solicit suggestions from stakeholders. Specifically, the Agency has asked:

●

●

●

How can FDA work with its partners to ensure that products -- domestic and foreign --
produced and marke~ed by the regulated industry are of high qualiy and provide necessary
consumer protection; and how can FDA best establish and sustain an effective, timely, and
science-based postmarketing surveillance system for reporting, monitoring, evaluating, and
correcting problems associated with use/consumption of FDA-regulated products?

What approach should FDA use to ensure an appropriate scientl>c infrastructure with
continued access to scientljlc and technica[ expertise needed to meet its statutory obligations
and strengthen its science-based decision-making process ?

What do you believe FDA should do to adequately meet the demands that are beginning to
burden the application review process, especially for non-user fee products, so that it can
meet its statutory obligations to achieve timely product reviews?

In response, NCCLS respectfully proposes that FDA could meet its statutory obligations, access
needed scientific expertise, and be responsive to the latest post-market performance information
by relying on the expertise of NCCLS in FDA’s review of breakpoints and quality control ranges
of antimicrobial drugs.

NCCLS’S Subcommittee on Antimicrobial Susceptibility Testing (see Attachment 1) is
comprised of well-recognized clinical microbiology, infectious disease, and clinical
pharmacology experts, including the current chair of FDA’s own Antiinfective Advisory

Committee. The subcommittee has a mission statement (see Attachment 2) to guide its
deliberations; the values that guide this mission are quality, accuracy, fairness, timeliness,
teamwork, consensus, and trust. Over the past several years, the NCCLS Subcommittee on
Antimicrobial Susceptibility Testing has developed and updated a guidance document (see
Attachment 3) that details the kinds of data needed to establish susceptibility testing breakpoints
and quality control ranges, and an approach to organizing and presenting the data to the

subcommittee. This was accomplished by a working group that included a representative from
the FDA Division of Anti-Infective Drugs, representatives from the professional sector, and
several representatives of the pharmaceutical industry. This document clearly stipulates the

kinds of data needed by the subcommittee for decision making, and establishes uniform criteria
for use by all pharmaceutical companies.
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Because there is strong pressure from the healthcare community, manufacturers need to have the
NCCLS subcommittee evaluate their test data and establish susceptibility breakpoints based on
those data. As a further consequence, submissions are made using the methodology developed
by NCCLS. This already has had a significant benefit to FDA. Manufacturers are submitting
clearer and better organized data sets when they submit their data to the Agency, with the result
that the review at FDA is more efficient. FDA could save still further resources if it focused its
review on the clinical data to establish safety and efficacy and relied on NCCLS to establish
susceptibility testing breakpoints and quality control ranges.

In many cases, NCCLS breakpoints are established before an NDA is approved by FDA ---
either because the company wants to have NCCLS values established for the final phases of
investigational use, or because the drug is already approved in a country in which NCCLS
standards are well recognized.

In virtually all cases, the breakpoints established by FDA when it approves new drug labeling are
identical to those established by NCCLS. On the other hand, there are some differences. The
NCCLS subcommittee has the ability to assess and respond to current trends in emerging
resistance. Increasingly in the United States and the rest of the world, physicians are required to
deal with common infectious agents that have newly acquired resistance to an antimicrobial
agent routinely used to treat them. It is imperative that new information about emerging
resistance from clinical microbiologists and infectious disease specialists, whether from CDC or
elsewhere, whether in this country or abroad, be assessed as soon as possible and disseminated to
the clinical testing community. Included in the subcommittee’s mission statement is the goal to
“Continually refine standards and optimize the detection of emerging resistance mechanisms
through the development of new or revised methods, interpretive criteria, and quality control
parameters.” This has been manifest in revised NCCLS susceptibility interpretive criteria for the
detection of drug-resistant Enterococcus species, resistance due to the production of extended-
spectrum beta-lactamase enzymes by some common gram-negative bacteria, and oxacillin-
resistance in coagulase-negative Staphylococcus species. Breakpoints have also recently been
modified to facilitate the detection of vancomycin resistance in staphylococci, should the trend of
decreasing susceptibility to that agent continue during the next several years.

The dynamic NCCLS standards-development process has provided critical updates for detection
of the emerging antimicrobial resistance mechanisms that have been noted during the past
several years. For example, NCCLS first published revised interpretive criteria for the extended-
spectrum cephalosporins when tested against S. pneumonia following recognition the previous
year of clinical failures (deaths) due to meningitis caused by strains with newly acquired
resistance to those drugs. These revised breakpoints have been widely adopted by clinical
microbiology laboratories and endorsed by public health agencies and professional
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societies. There has not been a mechanism in place whereby FDA could respond to such
developments by changing the FDA breakpoints included in the approved product package
insert.

Facing dwindling resources with whichto fidfill its statutory obligations, FDA has asked for
imovative solutions that would accomplish theequivalent level ofpublic health assurance. FDA
adoption of NCCLS antimicrobial susceptibility breakpoints for use in drug labeling is just such
a solution. It would reduce the burden on FDA in the NDA process, allowing resources to be
used in other areas. It would allow FDA to assert that it is assuring access to the latest
information on emerging drug resistance. It retains critical responsibility for clinical evaluations
of safety and efficacy of individual antiinfective drugs at FDA. The opportunity exists for FDA
to apprise the NCCLS subcommittee of any clinical concerns that may warrant reconsideration
of particular data and possible revision of breakpoints.

FDA adoption of NCCLS antimicrobial susceptibility breakpoints for use in drug labeling would
have all of these benefits while providing full FDA participation in the scientific deliberations of
the NCCLS subcommittee. As far back as anyone can remember, an FDA scientist has
participated in this subcommittee as a voting member, able to voice concerns or suggest alternate
interpretation of data as needed. Against the remote possibility that the decision of the NCCLS
subcommittee is to adopt a breakpoint with which FDA cannot agree, FDA retains the authority
to preclude its use in drug labeling (as is the case now with the HHS Secretary having the
authority, seldom if ever used, of intervening in implementation of specific standards in USP
monographs).

FDA may also wish to take advantage of new NCCLS activities under the Subcommittees on
Antifungal Susceptibility Tests (Attachment 4) and Veterinary Antimicrobial Susceptibility
Testing (Attachment 5). In a fashion parallel to that for human antimicrobial drugs, NCCLS is in
the process of developing methodology and breakpoints that could be adopted by FDA. Similar
activities are underway in antimycobacterial and antiviral susceptibility testing.

NCCLS is prepared to further discuss these ideas with the Agency, with the goal of establishing
a mechanism by which NCCLS would continue to work to establish antimicrobial susceptibility
breakpoints, and those values would be adopted by FDA. We would argue that there is value to
including other stakeholders, such as pharmaceutical manufacturers and the infectious disease
community, in these discussions.

P%Jo V. Bergen, Ph.D.
Executive Director

JVB/dlc
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Attachment 4- Roster of the Subcommittee on Antifungal Susceptibility Tests members and

advisors
Attachment 5- Roster of the Subcommittee on Veterinary Antimicrobial Susceptibility Testing
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on Antimicrobial Susceptibility Testing Mission Statement

The NCCLS Subcommittee on Antimicrobial Susceptibility Testing is composed of representatives from

the professions, government, and industry, including microbiology laboratories, government agencies,

health-care providers and educators, and pharmaceutical and diagnostic microbiology industries. Using

the NCCLS voluntary consensus process, the subcommittee develops standards that promote accurate

antimicrobial susceptibility testing and appropriate reporting.

The mission of the NCCLS Subcommittee on Antimicrobial Susceptibility Testing is to:

● Develop standard reference methods for antimicrobial susceptibility tests.

● Provide quality control parameters for standard test methods.

● Establish interpretive criteria for the results of standard antimicrobial susceptibility tests.

● Provide suggestions for testing and reporting strategies that are clinically relevant and cost-

effective.

● Continually refine standards and optimize the detection of emerging resistance mechanisms

through the development of new or revised methods, interpretive criteria, and quality control

parameters.

● Educate users through multimedia communication of standards and guidelines.

● Foster a dialogue with users of these methods and those who apply them.

The ultimate purpose of the subcommittee’s mission is to provide useful information to enable

laboratories to assist the clinician in the selection of appropriate antimicrobial therapy for patient care.

The standards and guidelines are meant to be comprehensive and to include all antimicrobial agents

for which the data meet established NCCLS guidelines. The values that guide this mission are quality,

accuracy, fairness, timeliness, teamwork, consensus, and trust.
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Development of In Vitro Susceptibility Testing Criteria and
Quality control Parameters; Tentative Guideline–Third Edition

This documant addresses the required and recommended data needed for the sa!ection of appropriate
interpretative standards and quality control guidelines for new antimicrobial agents.
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Development of In Vitro Susceptibility Testing Criteria and
Quality Control Parameters; Tentative Guideline–Third Edition

Abstract

This document offers guidance for developing data on antimicrobial susceptibility testing of aerobic and
anaerobic bacteria; data developed according to this guideline will be used in establishing interpretive
and quality control criteria for NCCLS antimicrobial susceptibility testing standards. Human
pharmacokinetics, in vitro drug characteristics, distributions of microorganisms, and correlation of test
results with outcome statistics are addressed from the perspective of interpretation of test results. In
addition, the document addresses clinical confirmation of interpretive criteria and quality control limits.
For clinical confirmation, the “ideal” data set may not be obtained during development of a new drug.
Users of this guideline should understand the limitations and work together toward the best educated
conclusions.

(NCCLS. Development of In Vitro Susceptibility Testing Criteria and Quality Control Parameters;
Tentative Guidetine– Third Edition. NCCLS document M23-T3 [ISBN 1-56238-347-71. NCCLS, 940
West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA, 1998.)

,..

THE NCCLS consensus process, which is the mechanism for moving a document through two or
more levels of review by the healthcare community, is an ongoing process. Users should expect
revised editions of any given document. Because rapid changes in technology may affect the
procedures, mathods, and protocols in a standard or guideline, users should replace outdated
editions with the current editions of NCCLS documents. Current editions are listed in the hiCCLS
Cata/og, which is distributed to member organizations, and to nonmembers on request. If your
organization is not a member and would.like to become one, and to request a copy of the NCCLS
Cata/og, contact the NCCLS Executive Offices. Telephone: 610,688.0100; Fax: 610.688.0700;
E-Mail: exoffice@nccls. org.

-----
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This publication is protected by copyright. No part of it may be reproduced, stored ina retrieval

system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording,
or otherwise) without written permission from NCCLS, except as stated below, ,

NCCLS hereby grants permission to reproduce limitad portions of this publication for use in laboratory
procedure manuals at a singie site, for interlibrary loan, or for USe in educational Programs Provided that
multiple copies of such reproduction shall include the following notice, ba distributed without charge,
and, in no event, contain more than 20% of the document’s text. .,,

Reproduced with permission, from NCCLS publication M23-T3, Development of In Vitro
Susceptibility Testing Criteria and Quatity ContrQ!. Paraqe~e~;, Tentative

Guideline–Thikf Edition. Copies of the current edition maybe obtained $rotm,NCCLS,
940 West Vallay Road, Suite 1400, Wayne, Pennsylvania 19087-1.898 USA.

Permission to raproduce or otherwise use the text of this docum6nt to an-iXt@t.that exceeds the
exemptions granted hers or under the Copyright Law must be obtained from NG.GLS by written request!
To request such permission, address inquiries to the Executive Director, NCCLS, 940 West Valley Road,
Suits 1400, Wayne, Pennsylvania 19087-1898 USA.

Copyright 01998. The National Committee for Ciinicai Laboratory Standards.
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Foreword

.-, NCCLS, is responsible for the development of standerd in vitro tests for measuring the susceptibility of
‘ bacteria’” to’ antimicrobial agents. In this regard, the NCCLS Subcommittee on Antimicrobial

Susceptibility Testing is responsible for developing and updating the foiiowing susceptibility testing
standards:

M2-A6 Performance Standards for Antimicrobial Disk Susceptibility Tests-Sixth EditIon;
Approved Standard .

td7-A4 Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow
Aerobically-Fourth Edition; Approved Standard .

M1l-A4 Methods for Antimicrobial Susceptibility Tinting of Anaerobic Bacteria-Fouflh Edition;-.
Approved Standard.

M23-T3 provides guidance on the types of data that are usefui to and/or required by the subcommittee
when determining interpretive criteria and quality controi limits for inciuaion in the abovq noted
documents. It also provides guidance both for new antimicrobial agents that are about to be made
avaiieble for ciinical use, as weil as for marketed antjmicr~biqi agents that require subsequent
reassessment.

All sections of the guideline preceded by an asterisk (’) describe information required for review by the
subcommittee. All other sections describe recommended information.

The previous edition of this document (M23-A) proved to be a neaded and well received starli,ng point
in defining the types of information necessary ?O assist the subcommittee in determining interpretive
criteria and quaiity controi iimits. This edition buiids upon M23-A, providing mora compiete guidance

.. in numerous areas (i.e. PharmacokineticsiPharmacodynamics and Cii,nicai Correiatiqns). in. eddition,
sections have been added to address the foiiowing topics: acceptability of both U.S. and non-U.S. data;
usa of data derived from previously accepted reference methods; resolution of diffarence$ bel.w.q,enthe
NCCLS and regulatory agencies. The entire section on quality controi iimits has been revised”foilowing
a thorough review of varying approaches to determine such limits. Wording has been added to
minimize the possibility of creating unfair advantages or disadvantages for one antimicrobial relative
to another. For exampie, this document states “when a reassessment is considered. t~qt couid
potentially impact and/or appiy to other simiiar products, then ali products so affected slwuid be
considered at the same time.” This edition aiso cieariy dafines circumstances, when % q~as#@sment
of interpretive criteria or QC parameters can be considered. When such reassessments are fiade, the
guidelines outlined in this document are to be foiiowed, and thq data ,upon. which the, ofiginral decision
was made are to be considered. .,-

The working group was interacted in modifying the section concerning error rates; however, h was feit
that more date wouid be needed in order to accomplish this. This issue will be further pvaiuated, and
the working group needs your insight and suggestions.

The M23 guideline is a key foundation document for NCCLS’S wideiy used “family” Of susceptibility
testing documents. it is intended to offer direction and guidance for developing data on antimicrobial
susceptibility testing of aerobic and anaerobic bacteria; data deveioped according to M23 are used by
the Subcommittee on Antimicrobial Susceptibility Testing as the basis for establishing interpretive and
quality control criteria for NCCLS’S antimicrobial susceptibility testing standards. The intent is to
ensure that a “level piaying fieid” is maintained, independent of manufacturer, heaith care professional,
or government agency, in data presentation to the subcommittee and in subcommittee determinations
based on those data.

M23-T3 is a revision of M23-A, the previous approved version. The subcommittee has recommended
issuing the revised edition at the tentative level in order to gainfurther comment input based on user
experience and familiarity with the revised protocols. Comments from manufacturers and other users
are essential in assuring the utility of this critical guideline.

...
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Foreword (Continued)

M23-T3 is officially open for comment for six months (until 2 November 1998) after which the
Subcommittee on Antimicrobial Susceptibility Testing will advance the guideline to a new approved ,~

edition.
,,

h add~.ion to the members of the wor~ng groupf I wish to express mY pe~sona~gratitude for the work
contnbute~ kiy~he ‘folltiwing persons In making this document what it is: .Patriciq .~harqche, Mary Jane
Ferraro, Peter “Fuchs, William Gregory, Judith Johnston, James Jorgensen, Harriette ‘Nadler, William
Novlck, James Poupard, Raymond Tests, and Lauri Thrupp.., ,., ,$$;,1 -,+- t,,:fi .:’

M&thew A: Wtkler, .M.D.~ M.~~A.
Chairholder
Working Group on Development of In Vitro
Susceptibility Testing Crkeiia aridQualiw
Control Parameters

Key Words
.,

.——~,.——,, ...

Sus’c@ibiliiy testing; antimicrobial agents; standard disk diffusion ?est; standard diiytlon melhwis
for bacteria. that grow aerobically; standard reference method for anae!ob!% . ., .,..,

i@CLS’ Subcommittee on AntlmicroMal su~~ptibiii~ Te$dng Mi$$ion $tatQm.ent
,.. . !:.:..-.&.-_!+...-

The NCCLS Subcommittee on Antimlcrobiai Susceptibility Testing Is composed of representatives from
the professions, govmment, and indust~, including microbloio~y iaborateries, governrnent.agencies,
healthcare provideis and educators, and pharmaceutical and diagnostic mlwobiology industries. Using
the NCCLS voiimtaw’ consensus process, the subcommiflee deveiops standards that P~~rnQte a.ccur~te
antimicrobial susceptibility testing and appropriate reporting.

The mission of the NCCLS subcommittee on Antimlcrobi8i Susceptibility Testing is to:-.

● Develop standard reference methods for antimicrobial susceptibility tests

● Provide suggestions for testing and repotting strmegijes .thqt are elini.caiiy r6[evant and cost-
effective

● Continu81Fj refin6 “standards and optimize the detection-of “Wnerglng insistence mechanisms
through the d6veiopment of new or revised msth~d$, ioterpreti~e cfiteriat and qualiW contr~i
parameters

... . _. . ..”..

& Educate users through multimedia communication of.stfind.ards and guideiirw”
.... .. . ..

@ Foster a diaiogue’ with users of these methods and those who appiy them.

The uitimate purpose of the subcommittee’s mission is to provide usefui information to enabie
laboratories to assist the ciinician in the seiection of appropriate antimicrobial therapy for patient care.

The standards and guidelines are meant to be comprehensive and to include aii antimicrobial agents
for which the data meet established NCCLS guidelines. The vaiues that guide this mission are quality,
accuracy, fairness, timeliness, teamwork, consensus, and trust.

xiv
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Development of
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M23-T3

In Vitro Susceptibility Testing Criteria
Parameters; Tentative Guideline–Third Edition,. ... ,:..,.,.

1 General Considerations and 11.m?$wuence
,.

1.1 Subcommittee Requirements
. .

Guidelines for interpretative breakpoints and quality control (QC) limits are established. by the
,-”. V -.,

Subcommittee on Antimicrobial Susceptibility Testing after the review of fyctensive data. This, guideline
describes ttie data needed for such determinations, -., .. ~. w ..:. .... . ...... . .. .. . ... . .... ..~,,, ,

Ail sections of the guideline preceded by an asterisk (*) describe the .minirnurn..info~m-ation.ce@ir@d for
review by the subcommittee, All other sections describe information that may be heipful in supporting
the establishment of interpretative criteria and QC limits.

Guidelines presented in this document appiy only to NCCLS documants. The guidelines do not appiy
to topicai antibiotics.

Any reassessment (Saction 1.6) of existing drugs shouid aIso foliow the .gyidaiines .i?resen?ed‘in this
document whenever possibla. .-..,.....,

1.2 Time Sequence for Presentation

To ensure a successful evacuation of a naw drug or naw data, each sponsor (company or individual)
should review the guidelines for time sequance (Section 1.2) and for presen~ation (Section 1.3).

●

●

●

●

●

1.3

The data on quality controi parameters for disk diffusion and diiution tests may be evaiuated
by the subcommittee any time they bacome availabie.

The information on zone size, MIC relationships, pharmacokinetics/pharmacodynamics may
be made available to the subcommittee early in the development of a drug (Phase i or II}. This
can assist in the selection of “provisional” breakpoints to be used by clinlcal investigators
(Phases II and Ill). “Provisional” breakpoints will not be pubiished in NCCLSdocuments.... ....

Just before, or es soon as feasible aftar the New Drug Application (~DA) is submitted, ail
requested data definad in these guidelines (including previously presented data]. ~hmid be
formally presented to the subcommittee for seiection of interpretive critaria and QC ranges.
If QC limits have already been established, it is not necessary to present these ,@a again.

A drug’s placement in Table 1 of ,NCCLS documents M2 and M7 rgqulrgs an FDA-apprcwed
clinical indication. for the specific organism(s) undar which, ”the drug Is. to ._@ listed.
Alternatively, placement in Table 1 without an FDA-approved Indication may be made if a
pubiic health need requires such an action, FDA-appfoved ciinical indications.are ,~gt,,required
for a drug’s piacement in any other tablas.

The subcommittaa may reassess the need for altering interpretive criterie or QC parameters at
any time (Section 1.6). Additional supportive data may be submitted to the subcommittee
from any source whenever a changa appears to be necessary.

Presentation

Individuals or sponsors who wish to present data to the subcommittee must have a hard copy of their
presentation (including supportive data and recommended actions) included in the agenda book for the

1
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subcommittee meeting. Submissions should be sent to the hiCCLS National Office. Agenda priority

wi[I ~x<~ivep for the final formal prese~t~tion O! new drugs tO be incIuded in M2~ M7~ and MI 1 ●

.,.
,, !

“104 Acceptability of Data
.-

pat~ ‘gdner%te~-from within or from outside’:of ‘ttie ~$. ~ust “meet the s~rne high tianclards. For

dicro~loIogjid‘pate,NCCLS reference methods. are to be used @ so documented, including proper
t&iality control’ t6sts. If NCCLS methods’ are not used, then sufficient data mu$t be available ~0

C@rnORitrat~’ tlie Cornpmbilitv of $Uch m@hods to N~cLs reference methods” The des19n and
“~#ua&onf&&~~~~cal”studies’shouldoptimally conform to the most. recent guidelines from the. Ff?A.or.

%&s ~ocfety of, J@@ca:. Data from the U.S. and from different countries or regions.

s6Paia~6~Y, but mey be presented concurrently if comp~ra~{l~ti ‘of S~C~ d.a~ac@n
‘&j&sta&jl&d~ ~lf@ences betwmm data from tbe.U.S.. and. fr?rn .ditfergot.ggg.ntfl??.g! !.qi~ns. should
~ ~noted-for ‘example; ‘distribution of organ~sm”s, resistance mechanisms, incidence .of resistance,

dosages used’ in studiesi etc.
.,

. .. . . .. ..

1# ,,Use of Data Derived from Previou.siy Accepted Reference Methods

If NCCLS r~ference methods change, w if new referenw? methods are creqted, data from previously
adcepted methods will be acceptable for consideration if the reltitionship between the-methods is
kn;wn’orcan be”dernon~trated. Studies initia~ed after NCCLS publication of modified or new reference
methods shouid use the modified Pr new rn@t.hOd,

1.6 Reassessment of Intwpretlve Criteria or QC Parameters

Reassessment of Interpretive Criteria or OC Parameters may become necessary as new information
becomas aviilabie. Reassessment shouid only be considered when there is adequate information for
making a decision or when there becomes a pubiic health need requiring action with limited clinical
information. The following represents isituiTtions under which a reassessment can be considered. “‘--

●

●

●
✎✎✚

● “

●

.,

●“

●

When less susceptible and/or resistant strains develop to an antimicrobial agent whose
breakpoints were determlnwi when oniy susceptible strains were available.

. -. ;.

When organisms with n~w nibchanisms ~f resisltince are not rqiiably detected u.sfng current
breakpoints.

,_,..,.,. ... ..:., —-— .. .——

When new dof$ag6s or ‘f6rm-Olations Qf an WWrnimbial a9ent andlor new ti!.ti.~$1 .usa9e
require(s) a chan@i, -- ‘-”- “- ‘“ ‘“’ ‘“-=” =

: .,...,L~s,.. ,_.

. ... -. .._~.=.—

When new tiiini~al tind/or pharm”acoiogic data Wg9est a need for reassessrnenl!” . .

When actions and or data-from the. FDA@ othpfreguiatory authorities, CQiIegeof~merican
Pathologists, or other sources-suggest the need. fo~ reassessment,.: “=”””:‘:!’:;’ =~~”’?~;~~..

. ..:,;-.-!..ZL..:.....=..-., .=

When NCCLS approved rtifererica methods ch~npe ‘and-such changes ~il~ ~B~~@~~rnbact o;
. .. ~- ,

interpretive criteria and/or QC parameters. ‘-:’- ; ~~‘-’-~~” ,; -.,, ;::~;~;\&~;* *= “*,..,.. ,,=. .

When other in vitro testing data $ug~tist the need for reassessment. ., ~

When a reassessment is made, the guidelines presented in this document are to be followed to the
extent possible. The data upon which the originai decision was made should aiso be considered in any
reassessment.

If the manufacturer submits a request to the FDA for revisions in interpretive breakpoints or QC iimits,
they are encouraged to submit such data for consideration by the subcommittee.

2
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If the need for reassessment is brought from a source other than the manufacturer of the product, then
the manufacturer must be notified that a reassessment is being considered. This notice must allow

>reasonable time for the manufacturer to prepare a packet of relevant data for inCOrPOMtdOfI h’ltO the

.-’ rneetin~ agenda book, if the manufacturer so desires..... .:,. ..!,.,. .,.,,.

. .....

Wh6n a“r6&$kessfWnt is considered that could potentially impact and/or apply to other similar products,
then ill products so affected should be considered at the same time. In such instances, NCCLS will
formally notify all subcommittee members and advisors, and all manufacturers. whose drugs could be
impac~dd “by such a reassesdm~nt. This notice must allow reasonable time for the Preparation of

relevant”data for incorporation into the meeting agenda book.
Mi.;hi.:,;”:,’ ‘.’ :“ ., ,;, ,

When a’change is made with limited information or when the guidelines outlined in this document are
not followed due to a pressing Publ!c-health need, t~s.shsuld be so noted within the document”. .....

2 Data for Determining Susceptibility Test Breakpoints

2.1 In Vitro Drug Characteristics

●Da~a on ,the stability of appropriate concentrations of the drug at incubation and storage temperatures
specified for NCCLS dilution methods (M7 and M 11 ) must be provided.

●Data on the preparation of stock solutions, including diluent and solvent information, must be
presented for inclusion” in Table 4 of Document M7.

●8ecause different methods couid be used to describe MIC efrdpoints, data showing the relationship
or comparability of these endpoints for a re!evant subset of representative organisms for NCCLS
standard (i.e., broth and agar) methods and media should be presented.

2.2 Distribution of Microorganisms

*Dilution qnd disk diffusion tests should ba done on at least 500 isolates according to NCCLS methods
and should contain examples of clinically relevant isoiates appropriate both for the class of compound
being, evaluated and fw thp anticipated clinical use of the compound. They should also include isolates
showing Imponant rtxdstance mpchanisrns. For example, rn-et~cillin-resistant Staph ylococcus aureus
(MRSA) and coagulase-negative staphylococci’ ‘should be included’ In the’ evaluation of
antistaphyiococcal agents.

●The MlC/zone diameter distribution used for the in vitro test cfeveiopment should be compared with
those obtained from a iqrge geographically diverse representative survey of recent clinical isolates.

2.3 Pharmacokingticp/Pharmacodynamics

*An anaiysis ?hat ,Gxarnines the reiation between pharmacokinetic/pharmacodynamic parameters and
efficacy should be. i@u~e,d. This analysis might include [but not be iimited to) the foilowing: time
serum or plasma levals th.@ .qxceed the ,MIC;”peak ~erum or-plasma Ievei: MiC ratio; and area-under the
serum drug concentr?tlon (AUC):MiC ratio. “Data for this ”-anaijs[s “might be derived from experimental
models of infection, comparison of MICS with serum Ieveis in hum’ans following proposed dosage
regimens, or even results fr~m ciinical ,studies. If such data are’ riot availabie, data on the postantibiotic
effect and impact of increasing drug concentrations on bacterial kiliing may be helpful. “

*The pharmacokinetic/pharmacodynamic parameters of interest should be calculated for aerobic and
fastidious organisms for which breakpoints ara sought. The serum concentrations resulting from
proposed dosage regimens in humans should be used. Similar calculations for related drugs of the
same class should be presented.
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In order to essist the subcommittee in making a timely decision, the foiiowing points shouid be
considered when putting together the pharmacokinetics/pharmacodynamics data package..,

“?,
Methods for measurement of drug concentrations inserum and bo.dyfiuids shouid be provided, if
bioassay and other analytical methods (e.g., HpLC) for drug ievei measurement are avaiiabie, the
relative’ performance of the assays and comparisons between bioassay and other methods shouid be
provided.

!. ., ,, .. “

●Actual piots of swum or plasma ievels in humans over time_ foiiowing the ex’pectad rnetttod of
admirlstiation shouid be provided. if mraiiabie, data from target patient populations ‘-shouid be
presented. The number of subjects or patients, characteristics, and the intra- and Interindividuai
variabiflty of measurements stwuid be included.

●The pharmacokinetic parameters usefui for simulation, calculation of ‘pharm’acokinetic/

pharrnacodynamic relationships, and comparisons with existing agents of a class shouid be provided.
Th~ parameters included shouid inciude AUC, bioavaiiabiiityj volume” of diitfibu~ion, cleirance, and

..-. -...—

elimination half-iife. The number of subjects in any study shouid be governed .by good statisticrii
approaches.

*Data concerning the effects of protein binding on M’iC and pharmacol@etic/pharmacodynamic
parameters shouid be inciuded.

,.7 ,.. ,
. ,. . . .

●Data on the metabolism and excretion of the drug in humans should be presented. if metabolized, the
microbiological activity of the metaboiites shouid be provided. if a drug is to be used for urinary tract
infectiws, data showing the kinetics of the drug inurine sh.ouid be provided. The effect of PH and
cations on antimicrobial activity in urine should aiso be inciuded.

Concentrations in cerebrospinal fiuid must be presented if the drug wiii be used for treatment of
meningitis. Tissue, body fiuid, and intraceiiuiar concentrations of the drug may be presented.

Where data are availabie, it is helpfui to present data on differences i.nAUC, expected peak and trough
serum concentrations, and pharmacokinetic/pharmacodynamic parameters (,e.g., AUC:proposed MIC
breakpoint ratio) with anticipated dosage regimens. Whiie data in normai human subjects are generaiiy
availabie, data in special target patient populations which might include chiidren,” the eideriy, and

. . .

populations where speciai dosage adjustments will be made. (e.g.,. renalor’ hepa~c-jrnp@bnt) are
desirabie.

-=.,=:-

.-—.. . . .,

2.4* Correlation of Test Fkwits with .Ciinicai CJutwme$. St.dsliw ... ..... ~~

During the ciinica! evacuation of antimicrobial agents,-~n vitro susceptibility ~iiution or disk diffusion)
test resuits should be correlated with therapeutic outcome, For assignment of interpretive ~riteria for
both MICS and zone sizes, therapeutic outcome. results based b.n both, m.e~hods s~o~@. @ p~esented.

This does not mean that both tests must be perfor!ygd on isolates fr~,rn.ali patients.

The ciinicai cure and bacteriological eradication rates s.hou!d.@ ~OrrQi@@ W~~~~PP~OPr@~fl vitro test
rerwits to confirm the validity of the proposed interpretive wit$da.. TMim .rn~Y be occasions when a
clear breakpoint can be determined from the clinical data, however, due.to %he.inhere.nt d“ifflwdties and
variabilities encountered in ciinicai studies this wiii f requentiy not be the case. ,ln the,$? situations, the
clinicai data wiii serve more to support other types of data’ (microbiologic and pharma-
cokinetic/pharmacody namic) in determining interpretive criteria.

in the course of the development of an antimicrobial agent, the manufacturer wiii conduct ciinical
studies that wili yield a iarge volume of data. The manufacturer shouid provide the subcommittee, in
a summarized fashion, all relevant data needed to make breakpoint determinations. If such data have
aiready been submitted, or will be submitted in the near future to the FDA for review, the manufacturer

4
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should note if the data being presented are in any way different from that submitted, or to be

submitted to the FDA. If the data are different, such differences should be so noted, as well as the
>rearions for such Wfferem%s. Optimally, the design and evaluation of clinicel studies should conform

-.,‘to ‘therno,~;iecent ‘guidelines from the FDA or the Infectious Diseases Society of America. In ‘order tg

assist the, subcornm~tiee in making a iimeiy decision, the following points should be considered @hen
putting togeth’er the” data package.

“’.’ d X:.:W:$H.,> “HF’,.?, ?J$:, ! ~, : i : )-.:l :.- : ,
. :. ,’ : .,, :., ,. !.4; . ,f:; t,, :-,,’,-,. ,:,

,:

● ’ ‘“”A’blear dtiscription of the clinical”protocoh) used should be given. This Should.,inblude:..

●

.: .$: .<, fvyf;. : .“

desc~ption of the population studied;
study specific inclusion/excIusion c[iteria;
dosa~d and’ duration of study and comparative drug therapies; “
times of initial, on therapy end foilow-up microbiologic and clinical assessments,
visits and test of cure;
evaluabiiity criteria; and
definitions of “clinical” and “becteriologicai” response. ,. ,:

,.
When the category of “improved” is used as a clinical Outc@~~ this s~ouid~~ CIearly
defined.

●

If adjunctive t.hwapy is permitted, this should-be SQ,stat?! .... .. ... .. . . ,., .... . . . .
,, ,, .,.. :.

if patients are permitted to switch from ~~udy antitilcrobial to another “(i.e. ,par6nt6ral
to oral svvhch), this should be so stated and cyit.er!?.for. such ,-a$hang? ~hoti!~ be ~l~~rly
defined.

.. .

–-. . .

if surgical procedures are part of the routi,ne care of an infection .type~ details
concerning such procedures within the .stud-y-$hould be discussed.

All clinical data relevant to breakpoint analysis, including an analysis of evaluable cases AND an intent
to treat analysis of microbioiogically documented ca.$~$..sh~u!d !?!?pre8en@~ !n a!qjqonl .Symmaw
results for the comparative arms should be presented by individual study to ‘assist the subcommittee
in evaluation of the data. TQ ?Iiow optimal evaluation, clinkal data must. .bQ pr~s?~tad. se-p. aratelyfor
sites and wpes of infection. in accordance with FDA.”’Qateqoripst.._~JgV---Urinav” tract ~nfebtion
(complicated and uncomplicated), pneumonia (communiw ‘acquirtid-and .nosocorntgl],.et$,.. in._@@xiqp,

... .. ... . ,.. .—

subsets of patients with ba,cfmmiia shouid be presented,. . ----- ,-. .
.. :.: ....,.

The data analysis should .bq.&&l .i~, rq?ponsek ‘at th.6:&~iSisjeU~~~~~@@~.@s2fi~rl~e.~Uen~~oq9-;~~m,
:.. .Q.Q- ----------7

follow-up visits. Ali “fai!urtw! should be carri~d ftirw~rd lg,s,ub$ggu~nt.eva~ust[en$. . . . . .. ... . .- .r—._.S.*. ...

For bacterial species that are relevant for the anticipated
individual zone diameter of inhibition and/or MiC.

Infections due to single or predominant pathogens
polymicrobial infections.

use of the drug, data should be presented by

should be presented separately from trua

-...

5
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Data should represented for both clinical (cure, improved, faiiure) and bacterial responses. When the
category of “improved” is used, clinical response data should be broken down into “cure,” “improved,”

and ““failure” as separate categories. Bacteriological response data should be presented with and ~

without “presumed” outcomes included. In addition, data should be presented for each MIC and for
al[”zone diameters relevant to those MJCS. .

, :.,

information about species that are resistant or that have MIC or zones of inhibition near the breakpoints
is o~’pa~cular interest and should be presented. This data should..h presented for both evaluable and
intent-to-treat populations.

3 Disk Diffusion Test Methods (M2),, ... ,’

3.1 ~sk Content Studies

In most cases, the content of the antimicrobial disk will be the Same as that. for other-established
antimicrobial that are structurally related. This generalization docis not apply if the new antimicrobial
represents a new class of antimbo~al agents, or extibits .d.ifferent physico-chemical characterisit~cs~

?
or if the hllC brea oints or human pharmacokinetics are substantially different from those of related
antimicrobial.

if necessary, prelimina~ studies maybe car~ed out to determine the antirnicrobial content in the disk
that should be evaluated more thoroughly. The ideal disk. ~ntent iE on-e that Provides ZOne diameters
greater than 15 mm and less than 45 rnrn with ITK@ ?u.sceptible strains but only smell zone diameters
of inhibition (or no detectable zone diameters of inbibkion) with resistant strains. However, -susceptible
breakpoint(s) should, ideally, be between 15 and 25 mmo

“When an antimicrobial disk is developed for a drug that is a combination product (e.g. beta-
lactam/beta-lactamase inhibitor, trlmethoprim/sulfa, etc.) then a justification for the selected ratio of ~
the components of the disk must be presented.

3,.2 devaluation of Disk Diffusion Susceptibility Tests

3.2.1 ● .Selection of Isolates

3.2.1.1 ● Sample Size —-

In general, studies shoulgl be performed with@ least 500 isolates represen~in9 all species that are likeIy
to be tested by the disk diffusion procedure; the majority of which should belong to clinically relevant
species.

3,2.1 .2* .Single Species or Genus Sample Size ., .-., ..

When [interpretive criteria are being developed for those organisms or groups of organisms that have
separate interpretive criteria (e.g., Haemophilus SPP. or Nelsserla go~orrh~e$~;’ fe-~e~ ~s~la?.~~‘can be
used. However, those isolates should represent susceptible and resistant ‘(if recognized) ctinlcal strains
that ‘arg-re!evant to the.an~rnicrotial agent being studied. A total .of 100 to 300 is,o!ateq wi!l usu911Y
suffice.”

3.2.1 .3* Regression Analysis

For regression analysis, all clinically relevant species should be represented, but efforts must be made
to provide a reasonably even distribution of MICS over the range of concentrations tested, pa~icularly
in the range near the proposed susceptibility threshold, Such an even distribution of MICS may not be
possible for some drugs and, in that case, error rate bounding may be a preferred statistic and
regression statistics should not be calculated.
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3.2.1 .4* Error Rate Bounding

=, For-error rafti bounding, the nature of the culture collection studied is critically important. Whp_n,. ,4:“,~,>@”:d-7.L-;”.7___
re@rtmg me results “of such studies, the type of culture collection used must be specified. Three types

““”’”of q~{ure cofltictions artii listed below. At least one of these must be evaluated. Ideally, data

g&$d7##&#~y:cultur6 collections (1 ) and (2) should be available for review by the subcommittee;..
,?i’fi~E,&y”i@i ‘,),’ “:;”;’,:”~~ ~ , ,,,; :.,, . * !. !, ‘ ,.;.,~!:,::~-’,,.

(1) ‘“’ ‘Acar~fully selected challenge set of microorganisms maybe gathered to include isolates with
‘ “‘ ‘dl~,known ras]stance mechanisms that may be relevant to the type of antimicrobial agent that

‘;> ,,:”;’~~”~e~ng~valuated. A similar number of susceptible holetes with no known r@.s@.Q.?e
~fl?+~’%i&c~~nisms should be included in such a challenge set of isolates and all ,relevarN.species/’”,.,. .

‘““’&6uld “be represented.
,,; ,j .-.

.. .,”,. .,

(2) A large collection of isolates (over 2,000) may be gathered fr~m sevqral geographically
separate institutions to represent consecutively isolated strains that are normally subjected to
WSceptibility tests. Except for antimicrobial being developed for limited indications, no more
than 20 to 30% of these isolates will be of the same sPecies. In this tYPe of colIection~ the
more common species will predominate and resistant isolates will be included as they are being
encountered in the institutions contributing isolates.

(3) A randomly selected collection of stock cultures can. be gathered to rePres~nt all relevant
bacterial species without prior knowledga of the study drug’s activity. Wth many broad
spectrum antimicrobial agents, few resistant isolates are likely to be included in this type of
culture collection.

3.2.2* Commercially Prepared Reagent Disks

-. Attempts should be made to conduct the initial studies with commercially prepared reagent disks
‘ (rn[rifirnu-rn‘pot6ncy of 100%) and media. If that is not done, analysis of laboratory-prepared disks

,...- should be confirmed with commercially produced disks when these reagents are available.

3.2.3+ Regression Line Determination

Statistical analysis of these data may involve the calculation of a regression line correlating MICS and
zone diemeters of inhibition. Calculations must exclude undefined O?easVrPrnants ,($uc!l PS:~9@~~. of
inhibition or off-scale MiCs). To” evaluate the linear portion of the parabolic. re&ession cu~e~ the
regression statistics may be recalculated using only isolates with MICS two to three dilutions above.and
below the proposed MIC breakpoint. In either case, ail data should be presented as s@XQr9r@ms~
including the end points that were excluded when cak@atin9 the regression lines .

3.2.4* Error Rate-Bounded Method

3.2.4,1 ● Interpretive Criteria and Discrepancy Rates
..-.

The error-rate-bounding method of Metzler and Deiiaanl may be used to select zone-$lz~. fnlerpretiye

.
.,.... .-4.

criteria and to calculate interpretive discrepancy raies. Thp_Metzler and DeHaan m@ho.~,U~u,?ii~-fi~eds
to be .rnodifiedz because two NW breakpoints are” niwrnaily described to define a.n, ‘!~tqIrnQ@Iz!Sn
category.4’s Data should be displayed as a scattergram with zone diameters on the ?f-a~i~~ri~ ~@
on the y-axis, and with horizontal and vertical lines showing the proposed interpretive breakpoints,

3.2.4.2* Acceptable Error Rates

In practice, the proposed zone-size breakpoints are simply adjusted until the number of false-susceptible
disk diffusion test results (very major errors) and false-resistant disk tests (major errors) are held to a
minimum. Ideally, when evaluating a large collection of unselected clinical isolates, very major error
rates should be less than 1,5% and major errors should occur with less than 3% of all isolates.

7
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3.2.4.3* Major and Very Major Error Rates

ti+cau:e,ve;~,mejorerrorsc anonlyo ccurwithi solatest hatarer esistantb ythedilutionm ethod,ve~ ,..=

m~[o~ error rates’ should be calculated using the number of resistant-strains as. the denominator rather
than the totaf number of isolates tested. For the same reason, major error rates should be calculated
b~’tislrig’ the-tottil number of susceptible isoiates as tha denom~natw,. Potb Wpes of error rates shouid
b6’~res&it6d: one calculated by using the restricted number of Isolates as a denominator and the other
u@ ‘tfiti totai “number of isolates tested. However, historically the acceptable error rates that are

de=c~bdd”~n’~$ection 3.2.4,2 were based on tha total number of consecu~ive isolates, th~t were
d~~~u~t$~~a,nd not with a more biased collection of chaiienge strains or by restricting the.nurnber of
isoratei”in the dinomlnator. if error rates are calculated for a remricted population of jioi~t.es, greater
arftir r&& ’will”gineraiiy result.

3.*.4.4* ““Comprehensive Tabulation,.. ,. . . . ,, ,.$ f

A separate tabulation should be provided showing the totai number of lsojiates.for qa.c~ specials tested
and-tiik number of minor, major, orvaw malor arrors that were recorded for.e.wh. specjes.

,>-~,, ,. ..

3.2.5 * Finai Selection of Breakpoints

The final seiection of breakpoints must inc!ude evaluation.of pharmtmokinetlcs, regression tine analysis,
overail error rates, and ciinical verification of breakpoints by cilnical end bact.erl.oiogicai response rates.

3.2.6* Cross-Resistance and Cross-Susceptibility Studies

Cross-resistance and cross-susceptibility studies should be conducted by cliiution and disk diffusion
tests using available drugs in the same class. These studies should be done with 300 or more

representative clinicai isolates. When possible, representative isolates of uncommooiy encountered
organisms should also be includad. Tabies showing resuits with different species should be presented. --

4 Dilutiwi Test Methods for Aerobic Bacteda (M7)

The MiCs may ba determined by approved methods to establish parity of resuits.

●Comp,aiisons of broth rnrcridiiu~[on and agar diiution MiCs shcwid be done cm 100 or more clinical
isolates (on scale) with a distribution similar to tliat described in Section 3.2.1.

. .. . . . .—.- ”.- .—-..: . .

‘When an: antimicrobial IS de.veloptid that IS “acombination product (e.g., bet&4acta.m/batq-iactarnase
inhibitor, trimethoprim)$ulf~, etcl)’ th~n a justification’ for the seiected ratio(s) of the, various
components to be used in diiution test methods must be presented.

...”

5 Anaerobe Sus~eptibility Tests

if the spectrum of the new drug inciudes anaerobic bacteria, intermethod comparisons maybe made
of resuits obtained with onq”or .moie of the qllernbtive rnettiods to the agar dilution reference method
kee NCCLS .doc.umwtt Ml 1). Thgs9 stqdies phould co;ntaln a reqqopable,qurnb?r (300 or rnoq) of
ciinicaiiy relevant isolates. Resuits should be reported for “broth microdiiu~on w@us agar diluticm.’

6 Quality Control Limits

6.1 Preliminary QC Testing

During the drug development process, testing of NCCLS-recommended QC strains should be performed
to establish preliminary QC limits and to determine the impact of procedural variations on test
performance. Testing should be performed using all appropriate NCCLS methods to establish

8
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equivalency of methods (e.g., agar dilution and broth microdilution). Testing may be done at one
laborato~.

If this prelimina~ testing is not done, future Qc development testing should include all testing methods
for which a ‘Q-Climit is dekirtid. ,, ..:.,- ..-.,.

,.”, ,...“:

6.2 Disk Diffusion Tests (M21 ,. . .

● To monitor the performances of in vitro disk diffusion susceptibility tests, it is nece~ary to know the
limits of acceptable variability in zorm sizes using appropriate QC strains. These str?ins should be-
standard strains from a recognized source [e.g., the American Type Culture Collection (ATCC)I” All
N&L%recomrn6nded QC Organisms aP’ProP~iate for the dru9 should be ev~lUa@Q - ..- ---..,--

.“,-, ,,!,,.,,, “:
TO establish QC limits for disk diffusion tests, acceptable results from the labora~ogi.esof al.lefwt .s@ven
separate and distinct institutions should be analyzed. The evaluation should hw.olve two !.o1?Of disks

from two different manufacturers if possible.

Threa lots of Muellw-Hinton agar (MHA) from different manufacturers (see the most cutient version
of NCCLS document M6-Protocols for Evaluating Dehydrated Muellepliinton Agar) should be used.
Each laboratory should use each MHA lot. Each lot $h~qld.~e~l l!w..&l@. performance requirements.
Ideally, at least 95% of values should be included in the pr~l?p~?d .ran9P.

At least seven laboratories should test each QC strain on ~~ch MM 10?qP4.QR&E.4s\l?I,f9fJ~Q. @@.
T%IS results in 70 data points for each individual MHA wnd disk. 101w@?ZO.tOl?!.@ta points. The same
principles should be used when other media are required (e.g., fastidious orgenisms [see NCCLS
documents M2, M6, and M71).

A control drug of similar class as the study drug should also ba tested, The re.$uhs.for. the control drug
must be within the expected control limits each day of testing. If this Is not the case, an investigation
as to the cause of the problem should be conducted and the day’s testing should be repeated.

The results from all laboratories must be prasented. Results for both the study drug and the control
drug should be presented as a distribution of zone diameters of inhibition by each QC strain for each
laboratory and MHA lot. Statistical methods (e.g., Gavan et al 3, should also be used.

6.3 Dilution Tests for Aerobic and FastidiousOrganisms(M71 and AnaerobiC~ctirla (Ml 1)

●For purposes of susceptibility testing, fastidious organisms we defined as. those. ,lh.tl~ w!!! .n~t 9row
satisfactorily in (or on) unsupplemented Mueller-Hinton IMH} medium wittio 24 .hoUrst ~.”

TO monitor the performance of in vitro dihJtiQntests, k is nece$$aw to establish!!he U.rnhS~!.gg?!pyble
variability in MIC$ using appropriate QC strains. These strains should.,.be .sla.od.ard sf@!.o.s.!q.k,?qtr,qrn
a recognized source (cog., ATCC). All NCCLS-recommended QC Strains atip~~p~ate @t the Study ‘drug
should be evaluated.

TO establish QC limits for dilution tests, acceptable results from at least $even !aboralofies f?om seven
separate and distinct institutions should be analyzed. Three lots of MH br@h, each from a different
manufacturer, should be used. Each Iaboratoty should use each MHB lot. Ideally, at least 95% of the
values should be included in the proposed range and will include mode k 1 log. Menever possible
the low end of the QC range should include dilutions which can be “accurately” prepared (i.e., dilutions
lower then 0.03 mcg/ml should be avoided) or more than five dilutions below the drugs’ susceptibility
breakpoint.

Each of the seven laboratories should test each QC strain on each media lot for ten days. This results
in 70 data points for each individual media lot and 210 total data points. The same principles should

9
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be used when other media are required (e.g./ fastidious organisms [see NCCLS documents MZ Me.
M7]).

,-
A control drug of similar ClaSS EJSthe drug under development should also be tested” The re.~.ullsfor , .‘
the control drug must be within the expected controi limits each day of testing. if this is not the case,

an investigation as to the cause of the problem shouid be conducted and the day’s testing should be
repeated.

For each study drug and control drug, a twofoid diJution..schedq!p should be. u.spd.topovide on-scale..—+..-.. —.rL.*
end points for ali determinations.

------ . .... ... ,.
,.. .—:—4,. !.

<1., ,, ‘,

The results from ail iaboratQriW rn.ust be presented, T& !esUl@ fo~~~9~h.th9.S~U~Y~~U9 ‘i~d ‘C&trol
drug shouid be presented as MIC distributions for each !ot of media, for eqch labqrat?~. and for ali

x .. . ....... .. . . .

data points combined.
,, .,:

Additionally, the results of the testing to establish the equivalency of methods should be presented.
in the absence of equivalency data, the accepted (X limits wili be noted to apply only to the method
used to obtain the data.

7 Resolving Differences B@ween NCCLS ,md Re@atory Authorities
,---

Minimum inhibitory concentration (MIC) and zone diameter breakpoints, and quality control iimits are
established by the Subcommittee on””Antimicrobial @sceptibiIity Testing after re~i6w of ~xtf?nsive-data.
Numerous regulato~ agencies independently establish interpretative criteria and”qua.@ c~ntroi limits
based on evaluation of extensive data submitted by pharmaceutical manufacturqm, .,Th~s in,@ependent
process can at times produce interpretations that we dkw.repant. Eve~” effpti ..houi~. be””rniadeto

minimize or resolve such discrepancies. When the subcommittee makes @changa tha! will resuit in
a discrepancy, the menuf.acturer of the product will be e.ncouragad to submit t.he..dal... uPon which the
change is made to the appropriate regulatory authority, and/or request additional analysis or “-”-
reassassment by the subcommittee.

10



Vol. 18 No. 5 M23-T3

References

-)
‘1. Met?ler DM, DeHaan RM. Suscgp~bili~tests of anaero~c bacteria: Statistical and clinical.. ..

considerations. J Infect LX. 1974;1 30:588-594.
. ...

2. Brund&n MN, Zurenko GE, Kapik B. Modification of the error-bounded classification scheme for
use with two MIC breakpoints. Dhgn Microbiol Inf Dis. 1992;1 5:135-140.

3. Gavan TL, et al. Quality control limits for ampicillin, carbenicillin, mezlocillin, and piperacillin
disk diffusion susceptibility tests: A collabwative study. J C/in MicrObioL 1981;14:67-72.

.—

—...

11



April 1998 NCCLS

Summary of Comments and Committee Responses

-m
tv123-A: Development of In Vitro Susceptibility Testing Criterie and Quality Control Parameters;

Approved Guideline

1. The statement “minimum potency of greater than 100%” does not make sense. How can
there be”anytting with a potency of greater than 100%?, Shouldn’t this .bp=liste~ simply as
potency of 100%?

● Antibiotic dl$ks are commonly manufactured with a finai potency of greater .~an 100%. Over
time, storage of the disks before use can iead to deteiioratlon” of the antibiotic. This
deterioration may resuit in potency ieveis iower than that originally measured in the disk.

12
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Related NCCLS Publications”

-h, .Z ._

->..) N12-A6 Pe~orrqance Standards For Antimicrobial Dh?!kSusceptibility Tests–Sixth Edition;.. . . .. .
Approved Standard (1997). Current recommended ‘techniques for dis~ suscep~bility

,.. testing, new frequency criteria for qualiti control testing, and updated tabhs for
interpretive zone diameters are provided.

M6-A protocols For EvaluatingDehydratedWn41er-HintOnAgar;4wrOVed standard(1996).
The document discusses a “protocol for the development of primaw and sec~ndaw

L refere.neg lots of ‘disk diffusion susceptibility testing medium.
,.,;. , ,,* .- ,.

,“ ‘ ‘.

M7-A4 Methods For Dilution Antimlcroblal Susceptibili& Tests For Bacteria That Grow
Aerobically-Fourth Edition; Approved Standard [1997). The document discusses
reference methods for the determination of minimum inhibitory concentration (MIC) of
antimicrobial agents with bacteria that grow aerobically, as well as broth macrodilution,

broth mlcrodilution, and agar dilution methods.

M11”A4 Methods For Antimicrobial Susceptibility Testing of Anaerobic Bacteria-Fourth Edition;
Approved Standard (1997). The mathods for susceptibility testing of anaerobic
bacteria; a description of a reference agar dilu@n method and alternative agar methods
(Wadsworth and limited dilutions); broth mlcrodilution and broth. (macro) dilution
procedures; and quality control criteria for each procedure are discussed.

...

. -= ● Proposed-and tentstive-level documents are being advanced through the NCCLS consensus process; therefore, readers
should refer to the most recent edkions.
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