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Preface

’

The International Society of Chemotherapy meets every two
years to review progress in chemotherapy of infections and of
malignant disease. Each meeting gets larger to encompass the
extension of chemotherapy into new areas. In some instances,
expansion has been rapid, for example in cephalosporins, pen-
icillins and combination chemotherapy of cancer - in others slow,
as in the field of parasitology. New problems of resistance
and untoward effects arise; reduction of host toxicity without
loss of antitumour activity by new substances occupies wide
attention. The improved results with cancer chemotherapy, es-
pecially in leukaemias, are leading to a greater prevalence of
severe infection in patients so treated, pharmacokinetics of
drugs in normal and diseased subjects is receiving increasing
attention along with related problems of biocavailability and
interactions between drugs. Meanwhile the attack on some of
the major bacterial infections, such as gonorrhoea and tubercu-
losis, which were among the first infections to feel the impact
of chemotherapy, still continue to be major world problems and
are now under attack with new agents and new methods.

From this wide field and the 1,000 papers read at the
Congress we have produced Proceedings which reflect the variety
and vigour of research in this important field of medicine. It
was not possible to include all of the papers presented at the
Congress but we have attempted to include most aspects of cur-
rent progress in chemotherapy.

<, We thank the authors of these communications for their
cooperation in enabling the Proceedings to be available at the
earliest possible date. The method of preparation does not
allow for uniformity of typefaces and presentation of the mate-
rial and we hope that the blemishes of language and typographical
errors do not detract from the understanding of the reader and
the importance of the Proceedings.

K. HELLMANN, Imperial Cancer Research Fund
A. M. GEDDES, East Birmingham Hospital
J. D. WILLIAMS, The London Hospital Medical College

vii



Contents

Introductory Comments . . ¢« o ¢ « ¢ o ¢ ¢ o « o o « o+ o
J. C. Sherris

Control of Antibiotic-Sensitivity Testing in Britain .
R. Blowers and D. F. J. Brown

Control of Antibacterial Susceptibility Testing:
Standardization and Proficiency Testing
InCanada « s « o 5 o 8 5 @ o @ @ @ a4 @ 8 o & @

I. B. R. Duncan :

Antibiotic, Sensitivity Testing in Australia and
New Zealand . . « « « « & rea B 0 9 B e @
S. M. Bell

Problems of Standardization of Media . . . . « « « «
H. Neussel

Effects of Medium on the Results of Antimicrobial
Sensitivity Testing « « s @ sijoim o o 0.6 o o o
J. Bou Casals

Influence of Four Commercial Sensitivity Media on
In Vitro Activity of Several Antibioties . . .
G. Th. J. Fabius and R. P. Mouton

A Spot Plate Method for'Antibiotic-Bacterial Killing
Rates . . . . . . . . . e o e o o @
S. H. Zinner, R. B. Provonchee, and K. S Elias

Usefulness of Commercially Available Media to
MIC-Determinations of Trimethoprim . . . . . .
B. van Klingeren and A. Rutgers

Thymidine and the Assessment of Co-Trimoxazole
Action in Liquid Media . . . . . +. . « « « &
R. Then



Antibacterial Susceptibility Testing on Anaerocbes . . . .
" K. Watanabe, K. Ninomiya, I. Mochizuki, T. Miwa,
H. Imamura, S. Kobata; K. Ueno, and S. Suzuki

Sensitivity Testing of Mixed Infections . . .
M. Taufer and J. Zangger

A Diffusion Disc Susceptibility Test for 5-Fluorocytosine
C. Utz and S. Shadomy :

The Susceptibility of Clostridia from the Antarctic Soil
to Antibioties . . . o 0 . B e % EE

T. Miwa, I. Mochizuki, K. Wata.nabe, S Koba.ta.,

H. Imamura, K. Ninomiya, K. Ueno, and S. Suzuki

Brief Antibiotic Exposure and Effect on Bacterial Growth
P. J. McDonald, W. A. Craig, and C. M. Kunin

Trimethoprim and Rifampicin: In Vitro Activities
Separately and in Combination . . . . . . . . . .
D. W. Kerry, J. M. T. Hamilton-Miller, and
W. Brumfitt

A 1257 pased Radioimmunoassay for Serum Gentamicin . .
R. A. A. Watson, E. J. Shaw, and C. R. W. Edwards

Fluorimetric Assay of Tetracycline Mixtures in Plasma . .
D. Hall

Assay of Antibiotics with Agar Diffusion Technique . . .
A.-S. Malmborg

A New Assay Technique for Antibioties . . . . . . . . . .
M. J. Harber and A, W. Asscher

The Problem of Antibiotic Mixtures in Serum Samples . . .
D. S. Reeves and H. A. Holt

Some Factors Influencing the Assay of Gentamicin . . .
J. D. Jarvis and T. W. C. Leung

Assay of Genkamicin and Tobramycin by a Reliable
2-1/2 hour Klebsiella Plate Method . . . . . . .
D. C. Shanson, C. Hince, and J. V. Daniels

Punch Hole Method. A Simplified Bio-Assay Technique
of Antibiotic Concentrations . . . . . . . . . .
S. Kondo

CONTENTS

T1

T

81

89

95

103

107

111

115

125

133

143

147

155



CONTENTS

The Assay of Serum Aminoglycoside Concentrations by
the (1%C) - Acetyl Transferase Techniques . . . .
J. M. Broughall and D. S. Reeves

- Immunochemical Study of the Structural Specificity of
an Antigentamycin Antiserum, Useful Also for
Radioimmunoassay of Sisomycin . . . . . . .« . . .
S. Jonsson

Serum Activity Determihation as Connecting Link
Between Experiment and Cliniec . . . . . . « . . .
E. Freerksen and M. Rosenfeld

Animal Models in the Assessment of Antimicrobial
Agents: What Should We Expect of Them? . . . . .
F. 0'"Grady

Iocal LeSlons . s e T s e la @i 8 e = @iw e & e e e 8 twpw &
G. N. Rolinson

Intraperitoneal Challenge . . « « « « « « « o« & o & s &« o
K. R. Comber, C. D. Osborne, and R. Sutherland

Endocarditis . . . . . . R E N EILTEER SR
L. R. Freedman and G. Demlerre

The Usefulness of Experimental Models of Urinary Tract
Infections in the Assessment of Chemotherapeutic

COMPOUNAR: & & = « & & » o o & 6 w @ &%& & & & @& »
D. M. Ryan
An Animal Model for Intestinal Infections . . . . . . . .
E. Boehni

Animal Models in the Assessment of Antimicrobial
Agents: Salmonellosis . . ¢« « « ¢ o ¢ o o o o
E. W. Hook

Animal Models and Pharmacokinetics . . . . « « « ¢« ¢ o« &
G. E. Mawer

Use of an In Vitro Model of the Urinary Bladder in
the Investigation of Bacterial Response to
BntIDIotIEs: s & K w o s 5 moe @ % e s silie e
D. Greenwood

Experimental Intra-Abdominal Sepsis . . . % @ el WEsetae
J. G. Bartlett, A. B. Onderdonk, T. Loule, and
S. L. Gorbach

159

165

169

7T

183

191

197

205

219

229

235

241

249



xii CONTENTS

Comparative Effects of Amoxycillin and Ampicillin
in the Treatment of Experimental Mouse
Infections . . . . o ¥ Yot oa e h ot S @ e~ 1259
K. R. Comber, C. D. Osborne, and R. Sutherland

Model of Pleuropneumonia in Rats . . . g e ¢ e w267
Ch. Kriiger, R. Commichau, and W. Henkel

Murine Meningoencephalitis Caused by Ps. aeruginosa
or Kl. pneumoniae as an Experimental
Chemotherapeutic Moded: | & e o=s o w5t . R o 2T3
E. N. Padeiskaya, S. N. Kutchak, and G. N. Perchln

Animal Experiments on Current Antibioties . . . . . . . . . . 281
W. Ritzerfeld, R. Koschmieder, and W. Drees

Effect of Carbenicillin on Pseudomonas Infection . . . . . . 289
P. A. Hunter, G. N. Rolinson, and D. A. Witting

Comparison of Carfecillin and Carbenicillin on
Experimental Urinary Tract Infection . . . . . . . . 295
M. Hatala, J. Morévek, O. Schiick, V. Prét,
M. LiEka, and J. Spousta

Model of Experimental Cystitis in Albino Wistar Rats . . . . 303
Ch. Kriiger, H. Freiesleben, K. Sack, and R. Commichau

Pathogenesis of an Experimental Pyelonephritis Model
in the Mouse and Its Use in the Evaluation
O ANEIDIOELICE  « o w o o = » o @« 5 wow v & 6 o wrets o 31D
K. R. Comber ;

Chronic E. coli Nephritis in Rats: Model for Assessment
of Activ1ty of Antimicrobial Agents . . . . . . . . . 317
R. Commichau, H. Freiesleben, K. Sach,
Ch. Kriiger, and W. Henkel

Combined Therapy of Anti-Endotoxin (OEP) antibody and
Gentamicin in the Immunosuppressed Mice with
Pseudomonas aeruginosa Infectionm . . . . . . . . . . 323
K. Haranaka, K. Sugane, and K. Mashimo

Investigations on Circulatory Tolerance of
Doxycycline (Vibravenous®) and Rolitetracycline
(Reverin®) in Waking Minipigs . . . . v, i i e Bk BRI
G. Tauberger, M. Schoog, W. Mehren, G. Mergler,
and M. Moussawi

An In Vitro Comparison of Sisomicin with Gentamicin
and TobranmyeIn « » s o o 5 6 o o ¢ @ 5 ¢ @ % » & = » 5339
S. Shadomy and C. Utz



CONTENTS

Bacteriological and Clinical Evaluation of Sisomicin,
A New Aminoglycoside Antibiotic . . . . s T
G. F. Abbate, I. Alagia, V. Leonessa, and P. Altucci

Pharmacokinetics of Sisomicin in Patients with
Renal Impairment . . . . k e & . edils
G. Heinecke, K. Finke, and E. Renner

Serum and Tissue Levels of Sisomicin in Dogs . . . . .
M. Scheer

Sisomicin Treatment of Urinary Tract Infections . . . .
G. A. Dale and C. E. Cox

Parenteral Sisomicin for Surgical Infections . . . .
H. H. Stone, L. D. Kolb, and C. E. Geheber

Clinical Trial of Sisomycin: Evaluation of Two
Different DoSages . . « « « o o o « o o = o o+ =
M. Jonsson, E. Bengtsson, S. Jonsson, I. Julander,
and G. Tunevall

In Vivo Activity of Sisomicin in Mice . . . . . . . . .
M. Scheer

New Data on Pharmacology of Gentamicin . . . . . . . .
D. Zhelyazkov, K. Ivanova, N. Gueorguiev,
R. Marinova, A. Beltcheva, M. Mangurova, and
N. Temnyalov

Bacteriological, Clinical, and Pharmacological
Investigations with Tobramycin . . . . . . . .
E. Ivan, A. E. Nagy, and K. N. Csatéry

The Urinary Excretion of Tobramycin and Gentamicin . .
M. J. Wood and W. Farrell

Pharmacokinetics and Ototoxicity of Gentamicin,
Tobramycin and Amikacin . . . . . « « . . . . .
P. Federspil and E. Tiesler

Clinical Experience on Tobramyecin . . . . . N
S. Ishiyama, I. Nakayama, H. Iwamoto, S. Iwai
I. Murata, and M. Ohashi

Evaluation of Tobramycin in Severe InJury Tract
Infectdon « « « s o © s v @ @ @ % G
A. H. Bennett

xiii

345

355

367

375

389

395

403

409

k17

o1

Lot

431

437



xiv CONTENTS

Butirosin - Pharmacodynamics and Clinical Experience . . . . Ll
W. E. Kunsman and W. J. Holloway

Actlon Mechanish of 3,4-dideoxykanamycin B (DKB) on

Some Gram-Negative Bacteria . . . . o ol T e e erle Y53
S. Oka, K. Oizumi, F. Ariji, K. Konno, and
K. Fukushi
Use of 3,4-dideoxykanamycin B (DKB) in Various
Infectlons . o« o « o 5 & 5 ® «s's6 s 65 s 6 « & = o~ 457
S. Oka

List of Contributors . « « v « =« « « o o o o« = = « = « « . . k&2



INTRODUCTORY COMMENTS

J. C. Sherris

Department of Microbiology and Immunology
University of Washington
Seattle, Washington 98195 U.S.A.

SUMMARY

Improvements in susceptibility testing require better definition
of reagents, test conditions, control strain maintenance and qualita-
tive interpretative criteria. Quality control and external profi-
ciency testing are keys to better performance at the operating level
and will be discussed in the symposium. Developments in mechanization
and automation are accelerating, and procedures designed to give
results on the same day the test is set up are being developed. The
need for agreed reference standards is again pointed up by these
developments.

There have been increasing efforts in different countries during
the past five or six years to improve regional performance of clinical
susceptibility testing. Approaches have varied from attempts to
improve reproducibility in absolute terms with methodological and
reagent standardization to those which focus more on reproducibility
of "qualitative" or "clinical" categorizations and on comparisons
with control strains, with Tess emphasis on the procedure employed.
Examples of both will be described in this symposium. Unfortunately,
despite these advances, we are still in a situation in which agree-
ment on reference dilution procedures has not been achieved and in
which MIC results may differ considerably between procedures in
different laboratories.

The fundamental problems with susceptibility testing have been
the method dependency of results, the absence of fixed standards, and
the lack of agreed criteria for interpretation. The results of both
dilution and diffusion procedures are influenced, in varying degrees,
by variations of inoculum, medium constitution, pH, and incubation
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2 J.C.SHERRIS

temperature and duration. In addition, diffusion test results are
influenced by disc content and by any substantial growth rate
differences in the organisms tested. Without agreed standards or
procedures, it is therefore hardly surprising that interlaboratory
reproducibility studies in the past showed some quite striking
diversities (Hoffman, et al., 1958; Report, 1965; Survey, 1968;
McCracken and Palmer, 1969; Ericsson and Sherris, 1971). That results
were tolerable at all was probably due to the fact that many pathogens
are often highly susceptible or highly resistant to the earlier
introduced antimicrobics, and these properties frequently permitted
discrimination with even poorly standardized test systems. Clear cut
bimodal distributions of susceptibility are less marked or absent with
other antimicrobics such as the cephalosporins and broader spectrum
penicillins, and with some species which are now seen more commonly

in infections in the compromised host. These considerations increase
the importance of higher levels of reproducibility.

Better absolute reproducibility can be obtained. Test conditions
can be standardized including such components as medium volume, pH,
incubation conditions, etc. Antimicrobic disc contents, which were
shown to vary excessively in the past in North America (Branch et al.,
1957; Greenberg et al., 1957) can be controlled. They are now subject
to batch certification regulations in North America and their perfor-
mance can be assured within established Timits (which could still be
tightened). Endpoint reading is more prone to subjectivity, but
difficulties can be reduced by establishing prefixed criteria, some-
times by simple manipulations such as reading diffusion plates through
the back rather than the front, or by reading broth endpoints with
relatively simple photometric devices. Inocula can be standardized
with various levels of precision depending on the care which is
expended or the equipment that is available. In recent studies in
our laboratories by Dr. Marie Coyle, duplicate tests with two readers
on two successive days were made of a large number of isolates by
means of an agar overlay technique using a photometrically adjusted
inoculum. Among 294 sets of 8 observations, only 8 (2.7%) had a range
of >3 mm for the 8 readings, a level of precision which is considera-
bly greater than we have achieved before.

The Targest single problem in achieving reproducibility in
absolute terms remains the medium. Individual products of single
manufacturers usually show good reproducibility from batch to batch
(Brenner and. Sherris, 1972; Barry and Effinger, 1974); however, as
will be considered elsewhere in this meeting, products of some manu-
facturers may yield results considerably different from those of
others, particularly with antimicrobics affected by divalent cations
or by total salt content. These include the aminoglycosides, the
tetracyclines, and the polymyxins. Similarly, differences in thy-
midine content of media may substantially influence the endpoint
clarity and absolute results with the sulfonamides and trimethoprim
(R. Ferone et al., 1975).
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Intermanufacturer reproducibility of presently used media could
be greatly improved if performance limits were established. This
should not be too burdensome because batches can be adjusted to meet
particular performance requirements. For example, divalent cation
content can be manipulated to adjust the gentamicin vs. Pseudomonas
aeruginosa performance of MH media of low magnesium and calcium con-
tent to conform to a reference batch or yield results within a pre-
determined range with control strains (Reller et al., 1974; Sherris
and Aitken, 1975, unpublished data). Improvement in performance of
complex media with sulfonamides and trimethoprim can be attained by
enzymic inactivation of thymidine (R. Ferone et al., 1975). Clearly,
however, the problem would be greatly simplified with the use of
better defined media at least to the point of full descriptions of
manufacturing procedures of complex components such as peptones.

In studies by an international collaborative group, it was shown
that even when the same medium, reagents, and strains are tested with
a standard protocol, there can be very substantial variation between
the results of different laboratories (Ericsson and Sherris, 1971).
This illustrated clearly the need for standard or control strains,
and Chabbert defined the criteria for their selection (Chabbert,
1971). Specific recommendations for control strains have now been
made in different countries, but their value depends on their stabil-
ity under storage conditions. Coyle has recently compared 15 strains
of S. aureus and E. coli, which were sent to her by laboratories in
different parts of the United States. Each organism was originally
derived from the "Seattle" strain (ATCC 25923 and 25922). The strains
were maintained under a variety of conditions, some of which were sub-
optimal. A1l were tested in duplicate on two-occasions by the
diffusion test mentioned above, and compared with a strain derived
directly from ATCC. Among the staphylococci, one was a penicillinase
producer of different phage type to the ATCC strain. A1l others were
of the same phage type and gave zone diameters within 2 mm of the
standard with all antimicrobics except the penicillins and cephalo-
thin. Three strains gave penicillin zones which exceeded the others
by 3.5 - 7 mm, although all were within the FDA performance range
(Fed. Reg., 1972; Fed. Reg., 1973). ~One strain of E. coli differed
in biotype from the ATCC strain and one gave several divergent
results. The remaining 13 yielded only 4 results among 113 which
differed from the ATCC strain by more than 1 mm, and none that
differed by 2 mm or more. Reller (1974) made deliberate attempts to
cause variation in proposed Pseudomonas aeruginosa control strains by
repeated subculture under adverse conditions and failed. It thus
appears that quite high levels of reproducibility of performance with
standard strains can be obtained under operating conditions in
different laboratories if storage and use conditions are well defined,
and this is obviously critical for methods that depend on results
relative to standard strains as well as for quality control of pro-
cedures that seek reproducibility in absolute terms.
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The ultimate test of success in improving susceptibility test
performance is at the operating level in the clinical or public health
laboratory and several papers in this symposium bear on quality
control and performance evaluation. With procedures in which repro-
ducibility is sought in absolute terms, performance limits for control
strains need to be established and met within the laboratory. For all
procedures, external proficiency test evaluation is an invaluable
adjunct and is now being used increasingly. Not only can it measure
acceptable performance in relationship to results of reference or
referee laboratories, but a detailed analysis of the results can often
indicate the nature of the problem in an individual laboratory with
poor performance. Performance evaluation systems in clinical micro-
biology generally can be a most effective educational tool when there
is immediate follow-up explanations of sources of error.

Interpretative categories for susceptibility test results have
to be determined from several considerations. Relationship of in
vitro inhibitory concentrations to blood or other body fluid levels
are useful, but when taken alone can be a considerable oversimplifica-
tion. Distribution of susceptibilities among strains or variants of
known responsiveness must also be considered. The borderlines of
categories are ultimately best judgment decisions, taking into account
these several components. They should be agreed and clearly defined
by workers with special knowledge in the field. There have been few
well designed studies to test the validity of particular categorical
schemes, although much clinical operating experience has been gained.
An essential prerequisite to better controlled studies on new agents
is methodological reproducibility to provide a better data base.

While work has been continuing in standardization and performance
evaluation of traditional methods, there have been a number of new
developments towards automated and mechanized procedures (Automation,
1975) and commercially produced test systems which only require
inoculation. Some of these have considerable promise and some would
appear to be modifiable so that their benefits could be achieved
without the use of expensive hardware. Such procedures should reduce
the technical errors associated with "hand" methods. Devices now
available or under development include procedures for automatically
distributing pre-fixed broth volumes, adding antimicrobics, usually
as elution discs, and for reading results photometrically or by
changes in electrical impedence (Automation, 1975). Automatic
particle counting devices have also been developed for measuring
microbial growth or inhibition (Isenberg et al., 1971). It seems
probable that many devices can be developed to the po1nt of signifi-
cant utility and accuracy for susceptibility testing in relationship
to established methods if overnight reading is employed. Their
greatest potential use, however, is in providing results on the day
on which the test is set up. To date, efforts to equate rapid to
overnight results have focussed on modifying the concentrations of
antimicrobic used in the test. Results in our laboratory indicate
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that better equivalence will result by using heavier inocula for the
early-read test, and we believe this approach merits further explora-
tion (Lampe et al., 1975). The need for reference standards is

again clear.

Despite these developments, diffusion testing is Tikely to remain
a mainstay for smaller laboratories for several years to come. Per-
formance can be improved and more selective use could almost certainly
offset any added cost of better reagents, quality control and
proficiency testing. It is to be hoped that the interchange of
information and experience in this symposium will be an added stimulus
to the further work that is needed to continue to improve suscepti-
bility testing methodology and utility.
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