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Clinical Evaluation of
New Antimicrobial Drugs

S. Ragnar Norrby, M. D., Ph. D.

Visiting Professor

Department of Microbiology

The Chinese University of Hong Kong
Hong Kong

Clinical trials of drugs remain the only way to document safety and efficacy of pharmaceutical
treatment. Until recently, little attention had been paid to the science of design, execution and analysis
of clinical efficacy and safety trials of drugs. As a matter of fact, they were often looked upon as
"second class science”. A consequence of that is that many older drugs are poorly documented. Lately
there has been an increased awareness within academic medicine and also with pharmaceutical
industry and regulatory agencies that there is an urgent need to improve the scientific methods by
which we evaluate clinical efficacy and safety of new drugs. In this process special attention has been
paid to antimicrobial drugs. In 1990 a unique initiative was taken by the Infectious Diseases Society of
America which organization was contracted by the Food and Drug Administration to produce guide-
lines for design execution and analysis of clinical trials of antibiotics and antiviral, antifungal and
antiparasitic drugs. These guidelines were published in Clinical Infectious Diseases (Vol.15, supplement
1, 1992) and shortly thereafter the European Society for Clinical Microbiology and Infectious Diseases
published a European version of the same guidelines and also added guidelines for the evaluation of
anti-HIV drugs and antibiotics for treatment of catheter-related bacteraemia.

Clinical trials of antimicrobial drugs almost invariably require large patients samples. The most
important reason for that is a lack of continuous endpoints; results of antimicrobial treatment are
measured in terms of cured versus non-cured or organisms eliminated versus persisted, i.e., the
endpoints are dichotomous. To test the null-hypothesis that there is not more than 10% difference in
cure rates achieved with a new antimicrobial drug and an established control which is 80% efficacious,
about 200 evaluable patients are required per treatment group if the alpha (type I) error is set at 0.05
and the beta (type II) error at 80%. Taking into account that not all patients entered may fulfill
evaluability criteria, the number of patients must often be increased considerably. Obviously such large
numbers of patients cannot be recruited in a reasonable time by a single centre. Most efficacy trials
today are multicentre ones. This means that a large number of investigators will be involved and that
the academic merits for the individual investigator will be limited.

In the design of a trial of an antimicrobial agent it is of vital importance to ensure that the patient
sample is representative for a defined population from which it is drawn. To a considerable extent this
depends on the criteria for inclusion and exclusion of patients. Maximum representativity is achieved

if the inclusion criteria are as generous and the exclusion criteria as few as possible. Optimally the
patients who are eligible for the trial but not entered should be accounted for in a way enabling
comparison between patients entered and patients not entered (reject log).

Investigators in clinical trials often have opinions about the efficacy and/or safety of the drug to be
tested and believes that one drug is better or worse than the control treatment. This introduces an
obvious risk of bias. The best way to eliminate it is to use a double-blind design. Sometimes that is not
possible; the test drug may have characteristic side effects or it may be difficult to guarantee around-
the-clock availability of hospital pharmacists for trials of injectable drugs. In such cases an open-label
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design must be chosen. Randomization should then preferably be central, i.e., when the patient has been
found eligible and has provided informed consent a third party is contacted, the patient is identified and
subsequently randomized. Computer based systems for central randomization by telephone have been
developed.

The risk of investigators’ bias again becomes apparent when the efficacy and safety of an anti-
microbial agent shall be assessed in open-label trials. There is an obvious risk that the investigator
subconsciously favours one treatment over the other. Moreover, it is often difficult to create endpoints
which are fully objective. It is recommended that assessments of efficacy and safety are made by an
evaluator who is blinded as to the treatment given.

In the analysis of data in a clinical trial it is essential that all patients entered are accounted for. The
recommended way to do so is to use an intention-to-treat analysis. This means that all patients
randomized are analysed for efficacy in the group they were randomized to irrespective of whether the
correct treatment was given or even if any treatment at all was administered. The analysis can then
be supplemented by analysis requiring more or less strict protocol criteria to be fulfilled. As long as
such analysis do not differ markedly from the intention-to-treat one they may be accepted as the final
ones.

The key person to ensure optimal quality of clinical trials is the investigator. Good medical and
scientific education alone do not make a physician a good investigator. That requires additional
education in biostatistics as well as design, execution and analysis of clinical trials. Only when we
make sure that the investigators are well educated can we claim a higher academic status of clinical
trials of drugs.
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View and Current Status of the U. S. Guidelines:
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U. S. Food and Drug Administration
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Clinical trials of antimicrobial drugs are somewhat unique in several ways. (1) Usually an antimi-
crobial drug is investigated simultaneously for several indications rather than just one indication. This
is because of the need to have an array of approved indications at market launch to have a viable
product in the very competitive antimicrobial market. (2) For ethical reasons, clinical trials of most
antimicrobial drugs are active-controlled trials rather than placebo-controlled trials. And (3), with in
vitro testing available for many micro-organisms and with the ability to measure antimicrobial
concentrations in many body compartments and fluids, one has a potential surrogate for clinical
efficacy prediction and for initial dose selection for clinical trials.

Because of these differences in clinical trial programs for antimicrobials, several special regulatory
and scientific questions must be addressed during the conduct of and review of most antimicrobial drug
development programs:

(1) Are there now standard scientific approaches that should be followed in clinical trial designs for
testing the efficacy of products in the treatment of specific infections in order: (a) to assure consistency
in trial methodology between products and (b) to assure that the appropriate questions are posed in the
trials and that the trials are designed properly to answer those questions?

(2) How much data (e.g., how many trials, what level of corroboration, what depth of data) are
necessary to establish efficacy and safety of a product in one indication, when the product is being
developed simultaneously for other indications at other body sites ?

(3) In an active-controlled trial designed to establish equivalence with as approved product, how does
one define clinically and statistically relevant "equivalence” between the primary efficacy and safety
outcomes of the two treatment arms of the study ?

(4) To what degree have iz vitro data and pharmacokinetic data been validated as surrogates for
clinical efficacy?

Prior to 1990, the FDA had not addressed these basic questions in any systematic, public manner.
Clinical trials programs and regulatory reviews of marketing applications for antimicrobials reflected
this lack of consensus. In an unprecedented effect, the FDA contracted with the Infectious Diseases
Society of America (IDSA) to garner the help of the infectious diseases professional community in
North America to provide help in trying to answer some of these questions. This effort, organized into
13 working groups, brought together some of the leading infectious diseases experts in North America

(academic, industry, and government) to examine these questions for various categories of infectious
diseases. After the FDA Anti-Infective Drugs Advisory Committee review of the recommendations of
these working groups in 1991 and 1992, the scientific elements of the guidances were published by the
IDSA and FDA in "Clinical Infectious Diseases” vol.15, Supplement 1, November, 1992. In October,
1992, the FDA Division of Anti-Infective Drug Products issued a companion document. "The Anti-
infective Division Points to Consider Document.” This document addresses some of the specific
regulatory issues not covered in the other document. These two documents have formed the basis for
FDA's interactions with manufacturers on these issues since that time.
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In addition, the third component of this effort is the formulation of agreed evaluability criteria for
patients enrolled in clinical trials for various infectious diseases. Drafting of first versions of such
proposals are underway at FDA at this time. If such consensus criteria could ultimately be developed,
we believe it would not only expedite development of and review of antimicrobials for routine infec-
tions and but also enhance consistency in the data base definitions and analyses selected by investiga-
tors, manufacturers, and reviewers.

My presentation at the General Assembly will address the history of anti-infective guideline develop-
ment in the 1990’s in the USA; the successes and remaining contentious issues from this process; and
our future plans for completing step three of the process (the evaluability criteria).



VOL. 43 NO.7 BEtEYREESHRE N

View and Current Status of the U. S. Guidelines:
from the View of Sponsors

William R. Darrow, M. D, Ph. D.

Senior Medical Adviser
Schering-Phough Research Institute
Kenilworth, New Jersey. U. S. A.

The FDA /Infectious Diseases Society of America Anti-infective Guidelines are the result of a unique
and unprecedented development process, wherein FDA contracted with the IDSA to prepare a compre-
hensive series of Guidelines, IDSA established committees for each individual Guideline, and the result
was then combined and reviewed by the Agency and its Anti-infective Drugs Advisory Committee.
Industry representation was added to the committees during the drafting process, and industry input
was also obtained by the Advisory Committee. In October, 1992, FDA issued a companion document,
the ”Points to Consider,” which is used by sponsors in conjunction with the IDSA guidelines. Together,
these form the regulatory guidance which sponsors of anti-infective drugs now follow in the U.S. The
following remarks therefore represent sponsors’ views and experience with both documents, taken
together, and are based on interviews with several sponsors of oral broad-spectrum antibiotics
developed (at least in part) under the IDSA Guidelines,”FDA Points to Consider.

The Guidelines+Points provide a massive compendium of disease-specific and treatment-specific
guidances. They provide a highly-detailed and useful "roadmap” for sponsors, and promote consistency
of approval requirements across drugs. Also, they provide updated endpoint definitions (e.g., addressing
relapses and recurrences of infection and the use of clinical-only endpoints in empirical treatment
settings) which bring anti-infectives’ clinical development programs and U.S. regulatory approval
requirements into accord with current treatment practices.

At the same time there is a general perception among sponsors, supported by the data, that the
Guidelines + Points have had a major impact on the size of clinical development programs and their
length, and on the size of the resulting NDA databases requiring review. "Pre-guidelines” antimicrobial
NDA'’s averaged 1,885 patients (mean of 15 drugs, 1978-1983. Source:U.S. Office of Technology Assess-
ment, 1993) compared with a mean of 3,461 patients in 12, 1986-1990 antimicrobial NDA’s. Further, the
clinical databases for three post-1990 oral cephalosporins surveyed included 4,900, 5,000 and 13,000
patients, respectively. Key contributing factors include the Guidelines + Points’ more definitive delinea-
tion of "infections” as FDA-accepted Indications for product labelling—the Points to Consider docu-
ment defines 24 different Indications, and, for example, divides the former "Lower Respiratory Tract
Infection” indication into 4 different Indications. Other factors are the requirement for more rigorous
statistical analyses, which has expanded the required sample sizes vs. positive control drug (usually
needed for ethical reasons), and the tightening of case-evaluability criteria, which has necessitated an

increase in patient enrollment requirements. All these changes are scientifically justified and defen-
sible, but they have unavoidably impacted the size of NDA clinical programs.

Factors other than the Guidelines+ Points also contribute to the increase in NDA sample sizes, it is
important to remember. These include: 1) expanded pharmacokinetic, pharmacodynamic and drug
interaction study requirements, 2) sponsors’ need to have multiple Indications at NDA approval for
product acceptance by hospital and managed-care providers’ formularies, 3) global programs with
different preferred comparison products in different countries, 4) the need for local trials in multiple
countries to obtain product familiarity and acceptance among opinion leaders, 5) country-specific
studies for government pricing authorities, 6) the new need for pharmacoeconomic and quality of life
data, and, 7) last, but by no means least, the emergence of other applicable guidelines, both U.S. and
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tri-regional (i.e., ICH guidelines) which are not unique to anti-infectives but which must be addressed
in the clinical development program.

The U.S. IDSA /FDA Guidelines, and the Points to Consider, reflect good science and the current state
of the art in anti-infective drug development and "real-world” usage. Further efforts, by regulators and
sponsors working together, to reduce the size and duration of the clinical development process without
jeopardizing the quality of the requisite safety and effectiveness assurances, would be welcomed by
Sponsors.
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