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“What is the future of antibiotics?

Antibiotics are here to stay. Others, less
toxic and more active ... will be found. Costs
will be reduced. Side effects will be either
eliminated or controlled. Physicians will have
well equipped laboratories at their disposal to
evaluate each antibiotic and determine at once
the particular antibiotic required for the
treatment of a specific disease. Self
medication will be reduced to a minimum.
Government control of antibiotics will be
tightened, so as to render antibiotics safer,
more useful, and less expensive. The
antibiotic era will accomplish what
nature has intended it to be: Man’s
control over infectious diseases and
epidemics that have plagued mankind

since prehistoric times.”

... the earth contains medicine

Selman A. Waksman, 1963

From the Selman Waksman papers, Rutgers University Libraries



Annual Report of the
Chief Medical Officer

Volume Two, 2011
Infections and the rise of antimicrobial
resistance

“Antimicrobial resistance is a
ticking time bomb not only for the
UK but also for the world. We need
to work with everyone to ensure the
apocalyptic scenario of widespread
antimicrobial resistance does not
become a reality. This is a threat
arguably as important as climate
change for the world.”

Dame Sally Davies,
Chief Medical Officer for England,
(first published online in 2013)
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High-level Meeting on Antimicrobial Resistance

September 21 @ 10:00 am - 6:00 pm

(2]G] £ |w]+ D

HIGH-LEVEL MEETING ON | s
ANTIMICROBIAL RESISTANCE | %,®

21 SEPTEMBER 2016, UN HEADQUARTERS, NEW YORK

On 21 September 2016, the President of the UN General embly convenes an one-day high-level meeting at the UN Headquarters in New York on “Antimicrobial
Resistance | h the participation of Member States, non-governmental organizations, civil society, the private sector and academic institutions, in order to
provide input

The primary objective of the meeting is to summon and maintain strong national, regional and international political commitment in addressing antimicrobial

resistance comprehensively and multi-sectorally, and to increase and improve awareness of antimicrobial resistance
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Are germs
winning the war
against people?

REcENT in medical journals and the press warn that the problem

of controlling infectious disease caused by bacteria may be getting out of
The first break in our defenses against bacterial infection appeared
as soon as “wonder drugs™ were ed, with the discovery of
bacteria that were resistant to the new an!
that many types of bacteria have acquired the ability to pass t
on to each other faster even than people spread germs in ¢
Medical authorities regard this situation as the most s develops
ment in the field of infectious disease aver the past decade—for a reason that
has not been sufficiently stressed in press reports: Bacteria can spread their
resistance not just to one but to several antibiotics at a time, And the bitterest
irony of all is that the use of antibic

s actunlly aggravates this situation

Doctors can no longer afford to prescribe antibioties as freely as too
many have been doing for too long. Some scientists feel that the use of anti
biotics must he sharply curtailed in medicine and in the meat- and pe
raising industries as well, 1 not, they say, we may find ourselves no
0 the 1930°%, before the advent of sulfa dru
when cleanliness was about the only weapon we had agaiost hacterial infection

off than we we wnd penicillin

This situation has many medical authorities deeply worried, It is so new
that the problem of controlling it cannot yet even be defined. This is
particularly di g t the germs d

thing from food poisoning and typhoid fever to cholera and §

The problem of transmissible baoterial drug resistance was thought, as

late as 1962, to b wed to the Far East. Since then, it hus popped up in

Germany. Israel, Britain, Holland, Switzerland, Greece and—most recently

the United States, The first news of contagious bacterial drug resistance
in this country appeared in the July 2 issue of Lancet, a British medical
journal. It came from the Harvard Medical School, where Dr, David H. Smith
reported that this was the most common form of drug resistance in o wide
variety of bacterial infections he had examined in Boston hospitals, Dr. Smith
believes it presents a serious hazard to the public health and urges that a
national survey of the problem be undertaken

The story of how medical scientists discovered the problem zoes hack
to the 1950%s, when Japan;

um’s resistance to antibic T'his b:

acteriologists were studying the Shigella hacteris
crium is a principal cause of dysentery

nt to an antibiotic by mutating, or
that the drug does not kill them. For

Classically, bacteria become re
changing, their hereditary n

it of approxima ery hundred million bacteria will mutate

myein, even in the absence of the drug. In the

presen: f the er, the resistant bacterium has a survival ad-

hbors, which succumb, The mutant bacterium

lation of cells

vantage over its vulne
then has a clear field in which to multiply and build up a ps
that are completely resistant to streptomycin

Japanese scientists discovered in 1955 that some Shigellae bacteria were
resistant not just to one but to three or fourvery different drugs: sulfonamid
streptomycin, tetracyeline and chloramphenicol. The mutation theory did not
apply. It would account for the development of resistance to one drug at a
time, not three or four at one

In addition, Japanese doctors discovered that some dysentery patients
carried both Shigellae bacteria that we sistant to three antibiotics, and
another very different bacterium that was resistant to the same three drugs.

Those two observations made it appear that resistance to several anti

bi nee was actually being |  from one bacterium to another in
packages” of three or four resistance traits

Japanese bacteriol oved this theory in 1959, Scientists later
Ives, multi

fearned that the packages of multiple drug resistance « ould, tk

ply in bacteria, and that they were passed from cell to cell on contact. The
stance traits apparently achieve their protective elfects by preventing

\in antibioties from getting into the bacterial cell

jentists do not yet know where drug stance traits come from
ey kinow that they exist in many kinds of bacteria, They also know that
Luacteria that are sensitive 1o drugs can “catch” from other hacteria resistance
1o ull the most effective antibiotics used in medicine toduy.

Dy, K. S. Anderson of Britain’s Public Health Service hos even found o
Superbug that carries resistance to more than seven powerful antibacterial
agents:steeplomycin, telr line, chloramphenicol, sulfonamides, neomycin,
Kanamyein and the penicilline,

What causes bacteriologists great CONcern is e prospuci 1 sunin i
might get loose and create an epidemic of invulnerability to drugs among
germs throughout the world. This could conceivably happen if the spread
of these multiple-resistant germs is not checked.

Studies in Japan and Britain have shown unequivor ally that the vse of
. Py, < e nrend o multinle.drus resistance factors in
Icteria, For example, suppose that a few of Dr. Anderson’s Superhugs were
lurking in a mass of bacteria sensitive to tetracycline. Administration of that
stibiotic would kill the sensitive germs all right, but a host of Superbugs

would be spawned as a consequence.
Sparing use of antibiotics would lessen the spread of bacterial drug re-

sistance. Also, b the r traits are table, and freq ly
inging them out with may even-

disappear sly, not
tually make them vanish.

Ihere is no doubt among authorities that the rise in the number of
multiply-resistant bacteria is due largely to the imprudent use of antibiotics
1 medicine and their widespread use—for treating and preventing infection
the raising of cattle and poultry. This latter application has greatly
roved the quantity and quality of meat in this country: it is uncertain
t effect curtailing the use of antibiotics would have on meat production
Nevertheless, Dr. Anderson. who has studied bacterial drug resi .
ittle fed on antibiotic-treated feed, has lared that “The time has

wly come for a reexamination of the whole question of the use of anti-

s and other drugs in the rearing of livestock.™

And Dr. Naomi Datta of the Postzraduate Medical School of London,

¢ she has studied the problem in humans, insists that “antibioties should

eserved for when really necessary.”

Meanwhile, the pharmaceutical industry is working harder than ever
10 develop nere antibioties so that we can at least stay even in the war against

JOHN A, OSMUNDSEN

our hacterial enemies
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latonly are germs developing resistance
- "wonder drugs,” but they're
rassing on this resistance to each other

ook magazine, 10/18/66, first use
of the term “superbug” to refer to
resistant microbes

image © The Heirs of James Flora
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Outline

1. The Broad Spectrum Revolution(s)
I1. Antibiotics, the FDA, and the Controlled Clinical Trial
I11. Confronting the “Superbug”

IV. Conclusion: The Pursuit of a Rational Therapeutics



Antibiotics and ethics, historically speaking ...

Has seldom been about: Negative externalities of antibiotic use or the tragedy of the
commons, though the tension between present and future patients has been an enduring
concern.

Has often been about:

a) The role of the investigator and the clinician against the influence of the marketplace; in
other words, a “rational therapeutics” as a linked moral, methodological, and pragmatic
undertaking, manifesting, e.g., as concerns about conflict of interest, the role and proper
conduct of the clinical trial, the role of the clinician as educator (rather than mere
prescriber) to one’s patients, and the ultimate delivery of the right drug to the right patient
at the right time.

b) Increasing attention to the linked moral and pragmatic aspects of global infectious
disease itself, and the structures determining care delivery and who gets sick in the first
place.



. The Broad-Spectrum Revolution(s)




Sulfanilamide and its derivatives are ren-
dering vital wartime service on all fronts.
On fields of battle all over the world, as
well as on the home front, these compounds
provide the physician with remarkably
potent weapons with which to combat
wound infection and a wide variety of in-

fectious diseases.

Literature on Request

RCK & CO., Inc.  Manufacturing Chemss  RAHWAY, N. J.
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LEDERLE'S ANTIBACTERIAL DRUGS HAVE A
HIGH RATE OF OBSOLESCENCE

(SALES IN MILLIONS OF DOLLARS )

S L] ANTIPNEUMONIA SERA | | = = ;
D | [ []

‘I" ‘lll L] |
T 555;- ,-
, [ [ ][]

“PEAK DUE TO WARTIME GOVERNMENT PURCHASES

ADMINISTERED PRICES 13637

LEDERLE'S ANTIBACTERIAL DRUGS HAVE A
HIGH RATE OF OBSOLESCENCE

( SALES IN MILLIONS OF DOLLARS)

(INCLUDING ACHROMYCIN X )
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Administered Prices in the Drug Industry, 86" Congress, Part 24
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Average Doctor” Handles 154 Patient Visits A Week Prescription Writing

*In Private Proctice

This recerd gives @ 4-menth comparison of all preceriptions, classified according to their

WHERE THE VISITS ARE MADE primary purpose. Data represents Rxs filled by U.S. pharmacies. To ascertain per cent

Number Of Vigits Per Week

9 cpmotbosd VBRGNS o
Hospital ‘i EACH SYMBOL REPRESENTS -

| 3 PAVENT VSITR: £4% NERRK Anti-Infectives (Internal; | 14.6 166 16.0 18.7 182 193 17.5 76.1 731 729 71.8

- Sedatives, Hypnotics .... 5 16. 59.3 59.0 585 58.7 76.3 769 76.8 78.5

; Anti-Spasmodics . 9 6.7 6. ¥ 524 544 533 54.7 74.2 75.7 72.5 69.7
" Analgesics (Internal)... X 225219 228 229 746 75.7 785 75.5
1 Dermatologics 209 325 316 321 66.1 68.5 64.0 62.5

of all Rxs written by specialists. subtract each figure in the G.P. columns from 100 %.

Marked shifts in last 30 days are shown by arrows: @ for Uptrenps @ for DOWNTRENDS

: o) Metabolics
Cardiovasculars
Anti-orthritics

57.9 574 562 539 724 70.1 71.0 74.3
72.1 740 745 738 79.9 78.1 80.0 80.1
43.7 409 415 416 774718 752 133
36.2 362 329 37.9 @) 81.5 838 81.3 80.7
59.4 566 60.8 61.2 71.7 767 75.7 75.8

Cough Preparations

W I s onon

In A Year, The Average GP Takes Care Of 9500 Patient Visits S
k] Anti-ollergics 51,9 529 513 50.5 68.1 66.3 67.5 67.7
10,000 = 9516 11 Diuretics 38 4 3 53.7 56.5 545 53.3 785 77.1 787 76.0

T £3 In homes Eye Preparotions .......... . i 39.7 368 387 34.9 @| 32.7 31.3 30.0 32.9

] In hospitals

W In the office Cold Preporations 4 4 1o 24 28.7 250 269 30.2 829 83.1 837 83.2

Hematinics 5 1 49.2 431 518 53.1 79.2 809 792 784

Sex Hormones ; 6 2 J 56.0 53.8 534 52.1 715 716 70.3 78.0
6438 Theropeutic Vitomins 9 15 17 L 56.3 55.5 58.7 54.2 71.3 66.3 66.6 67.6
. Nose Preparations ........ . 4 L 49.3 493 52.7 504 65.7 66.0 67.9 66.1

Preventive Vitomins . ! ) 58.3 589 569 54.0 734729 718 719

20 20 20 ®48 All Others. . ... 0 40 38 3. 443 469 428 437 772 781 765 78.2

100. 100. 100. 100. 48.8 48.0 480 46.7 728 138 118 7126

Source:
New Mimican Marena

AVERAGE NUMBER OF PATIENT VISITS PER YEAR PER DOCTOR

Part-time Full-Time
Specialist Specialist

sice: * New Meocal Matina survey

Tronds December 1959 + NEw Mepicat Maveria « 17 24 - New MepicaL MATERIA - December 1959




Antibiotics
and
~ Antibiotic
| herapy

ALLEN E.HUSSAR, M.D.

and HOWARD L.HOLLEY, M.D.

RPN AL LRI e /f

“That the patient or his
family demands a ‘shot
of penicillin’ is not the
cause but the product
of indiscriminate
antibiotic
administration.”

Hussar and Holley, 1954



Maxwell Finland, 1902-1987 Harry Dowling, 1904-2000

Image from the Countway Library of Medicine Image from Medicines for Man (Knopf, 1970)



Timeline of FDA Regulation

. 1906: Food and Drug Act (purity)

2. 1938: Food, Drug, and Cosmetic Act (safety)

. 1951: Durham-Humphrey Amendment
(prescription drugs as a separate category)
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back to infectious contact

For the common, casily transferred and often

distressing bacterial infections of the upper respiratory tract
broad-spectrum therapy with well-tolerated TERRAMYCIN
may provide gratifying. rapid control. Frequently mentioned T ®
e eeeaninas o Cliéar et s (i thcasy o erramyc1n

TERRAMYCIN in pharyngitis, laryngitis, sinusitis, acute tonsillitis,

tracheobronchitis, and other mild or severe Capsules

infections associated with the upper respiratory tract Tablets (sugar coated)

Theres a convenient form of TERRAMYCIN for Oral Suspension (favored)
patients of all ages and tastes Pediatric Drops and others.

Pfizer



Presidential greetings to the Antibiotics Symposium are read by (left to rieht) Dr. Her 'y
Welch, Director, Division of Antibiotics, Food and Drug Administration, and mposium
Chairman; Sir Howard W. Florey, University of Oxford, Oxford. England; and Dr. Félix
Marti-Ibanez, Professor and Director of the Department of the History of Medicine, New
York Medical College, Flower and Fifth Avenue Hospitals, who served as Moderator of the
Historical Session.

Antibiotics Annual (1958-1959): xviii
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back to infectious contact

For the common, casily transferred and often

distressing bacterial infections of the upper respiratory tract
broad-spectrum therapy with well-tolerated TERRAMYCIN
may provide gratifying. rapid control. Frequently mentioned T ®
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TERRAMYCIN in pharyngitis, laryngitis, sinusitis, acute tonsillitis,

tracheobronchitis, and other mild or severe Capsules

infections associated with the upper respiratory tract Tablets (sugar coated)

Theres a convenient form of TERRAMYCIN for Oral Suspension (favored)
patients of all ages and tastes Pediatric Drops and others.
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II. Antibiotics, the FDA, and the Controlled Clinical Trial

Maxwell Finland, 1902-1987


http://collections.countway.harvard.edu/onview/items/show/12674
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Oleandomycin, a new antibiotic, is combined in mixtures with tetracycline,
oxytetracycline, and penicillin. In addition, it is compounded with penicillin to
make a penicillin salt of oleandomy To reduce the numbers of both gram-
positive and gram-negative bacteria in the intestinal tract preparatory to abdominal
surgery, oleandomycin will also be reported to be useful in combination with neo-
mycin. Further evidence is given of the value of a combination of nystatin and

line. Combinations of neomycin and novobiocin, neomycin and ny

neomycin and bacitracin, neomycin and chlorquinadol, neomycin and erythromy-
cin, neomycin and oxytetracycline, and neomycin and sulfathalidine all will be dis-
cussed with respect to their increased value and extension of activity. particularly
as agents valuable in preoperative preparation for abdominal surgery. These pres-
entations and others indicate a distinct trend toward combined therapy, not an
old fashioned “shotgun™ approach, but a calculated rational method of attacking
the problem of resistant organisms. It is quite possible that we are now in a third
era of antibiotic therapy; the first being the era of the narrow spectrum antibiotics,
penicillin and streptomycin; the second, the era of broad-spectrum therapy; the
third being an era of combined therapy where combinations of chemotherapeutic
agents, particularly synergistic ones, will be customarily used.

Practically an entire day will be given over to a discussion of antibiotics as food
preservatives, an important economic problem of great concern to the public
health. Papers will be presented concerning the use of antibiotics in maintaining
the freshness of poultry, fish, beef, ham, and vegetables.

Five new antibiotics are to be described; ristocetin, PA 132, an antibiotic oil
isolated from a plant, nucleocidin, and alazopeptin, the latter active against mouse
sarcoma 180. More information will be made available on the relatively new anti-
biotics Bryamycin, vancomycin, and amphomycin. The older ones are not neg-
lected since new studies are to be presented on erythromycin, nystatin, cycloserine,
penicillin V, and synnematin B.

Again this year panel discussions are scheduled covering three important sub-
jects: resistant staphylococci in hospitalized and nonhospitalized patients, intesti-
nal antisepsis, and food preservation with antibiotics. All should be of considerable
interest to the members of the conference.

It is now a pleasure to introduce Mr. George P. Larrick, Commissioner of the
Food and Drug Administration, who has kindly sented to greet those in at-
tendance.

ANTIBIOTICS ANNUAL 1956-1¢
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Symposzum evident by th hasis this problem received from partici-
on X s in Fourth Annual Symposium on Antibiotics.
zlntzbzotzcs L have been made toward their control is
al he welcoming address of Dr. Henry Welch
who f a distinct trend towards :;;;;;;E_;B;;Z;;,
; not an old ned 'shotgun' approach, but a calculated
r 2 i of attacking the problem of resistant
fJ
i In discussin he history of the emergence of antibiotic-
? r nt organisms, and the progress being made toward
. th ol rol, Dr. Welch expressed the view that it is quite
I at we are now in a THIRD ERA of antibiotic
t : "...the first being the era of the narrow-spectrum
i penicillin and streptomycin; the second, the era
of b i-spectrum therapy; the third being an era of combined
th py where combinations of chemotherapeutic agents, par-
L ticy ly synergistic ones, will be customarily used.®

fizer are gratified to feel that our new Synergistically
multi-spectrum antibiotic formulation,

' fulfills the criteria for advancing antibiotic
this new THIRD ERA envisioned by Dr. Welch.
his distinction because it contains
th > new antimicrobial agent, oleandomycin, found to be

quely effective against resistant staphylococei, and the

into

in holds

Records of the U.S. Senate, National Archives




Maxwell Finland and Henry Welch, 1956 symposium Maxwell Finland papers,

Countway Medical Library




UNIVERSITY OF ILLINOIS
COLLEGE OF MEDICINE
1853 WEST POLK STREET
CHICAGO 12, ILLINOIS

DEPARTMENT OF MEDICINE
840 SOUTH WOOD STREET

November 6, 1956

Doctor Maxwell Finland
Thorndike Memorial Laboratory
Boston City Hospital

Boston, Massachusetts

Dear Max:

Yesterday I went down to the meeting of the Council on Pharmacy & Chemistry,
and presented our viewpoint on the use of antibiotic combinations. I will
try to tell you what happened in the order that the things happened.

When I came in I recognized that there were a number of my friends on the
committee, and whether it was from friendship or not most of the discussion
was confined to these people. Doctor Sollman was presiding, and did not

keep me waiting long before he called on me. I stated what the problem was,
and that I thought the Council on Pharmacy & Chemistry should do its best to
improve the situation. Doctor Sollman then called on Perrin Long, who stated
that Doctor Stormont had just sent a note to him a few minutes before, stating
that I was coming. Perrin said that as far as he knew the Council on Pharmacy
& Chemistry had not accepted any combinations except triple sulphonomides and
streptomycin-dihydro-streptomycin. I replied that it was not council acceptance
that T was asking for. but a concerted effort to imnrava the sitnation with
the council's backing. Perrin then stated that he thought that legislative
changes would be very difficult to get —- that a lobby would have to be formed
and that this would have to compete with the large lobby of the pharmaceutical
manufacturers.

Tom Brown then stated that he understood that combinations might prevent the
appearance of resistant strains, and I was called on to answer that. I stated
that while there was some laboratory evidence for this, that outside the field
of tuberculosis I did not feel that there was any good clinical evidence, that
the only clinical report was the one that Lepper had made and that we did not
think that this showed very much delay. Tom then agreed that what was needed
for any of these decisions was time enough to find out what the truth was
before the pharmaceutical houses began to advertise it.

Since the Food and Drug Administration had been mentioned, Dr. Holland, the
Medical Director, who was there, was called upon to state what the Food and
Drug Administration could do, which he did in a few words. There were a

Doctor Finland
page 2 November 6, 1956

number of questions about this, but nothing developed which you and I are

now already aware of. In the course of the discussion I stated among others
that I thought that the publicity regarding combinations of antibiotics at

the Antibiotics Symposium was most wise. I gathered from the laugh that we
got that most people agreed with this. Joe Stokes said that the problem

went deeper and that doctors were treating without diagnosing; if we did
anything we should also try to provide laboratory facilities so that they
could do better workups. Perrin emd Long immediately stated that laboratory
work was so poor in this area that he doubted whether we should try to develop
more laboratories. Doctor Ovid Meyer, Professor of Medicine in Wisconsin,
spoke in favor of what I had said, and there were one or two others whom I
did not know. However, the upshot of the whole thing was only that they asked
me to write a status report on Combinations of Antibiotics for publication in the
AMA Journal, and requested of the editor that an editorial be written for the
same issue, There appeared to be absolutely no inclination on the part of the
council to do anything more than that, and my feeling at the present time is
that any organized movement is going to have to be done by another group.

I have not heard from Stormont yet, and he may possibly have some other ideas
regarding the meeting. If so I will transmit them to you.

I should like to send you a copy of the status report for your comments when
it is written, and perhaps you would want to time your editorial in the New
England Journal to appear around the same time. Do you have any other ideas?
We are going to bring it up at the meeting of the infectious disease group in
connection with the Central Society meetings., This will take place next
Friday night and I will let you know how it comes out.

I want to tell you that I think that your talk at the Upjohn meeting was
excellent., I was sitting back among a number of the pharmaceutical men and
although I could not hear what they said, it was obvious that they were quite
interested and were making frequent comments to each other and writing notes
to each other,

I would be interested to know any ideas that you got out of that meeting, and
anything that you have gleaned from other people that you've talked to. I
really think the time is ripe for a concerted movement, and that a lot of
people will be interested in joining it. The big question in my mind is
WhoURST WC Should Uiy U Uaks Some 0l uiis mur€ SuiliGdl plarmaveubical companies

in on the movement or try to do it outside of that group.

With all good wishes,

Sincerely
7V
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Vol. 165, No. 6 TWIXT THE CUP AND

experience who are most keenly aware of their
own limitations and most willing to refer compli-
cated cases to those in whose hands the patient’s
chances for survival are the greatest
Summary

The differential diagnosis of congenital malfor-
mations of the heart in infancy requires painstaking
analysis of all available data. An accurate diagnosis
can be made in a high percentage of the cases in
which the lesions are amenable to surgery. Infants
with congenital malformations should be operated
on only in centers where experienced personn
available.

801 K St. N. W. (6)

TWIXT THE CUP

THE LIP—-DOWLING

Dr. H. T. Bahnson gave assistance in the pre
this report
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Harry F. Dowling, M.D.,, Chicago

Drugs are discovered, manufactured, and tested
tific methods. On the other hand they are

1 and marketed through a blend of personal

and social motives; they are prescribed by doctors
with varying knowledges and skills, and they are

atio

in the cup of science y are drunk through a

patient’s lips, and “there’s many a slip twixt the
cup and the lip.”

Scientific attention is usually turned toward the

/ of drugs; in the present paper I shall

consider the path from their development to their

se. As an example, let us take chlortetracycline, one

he first antibiotics to be produced by a pharma-

company. After screening hundreds of

of soil, Duggar isolated Streptomyces

aciens, in the fall of 1945. Its in vitro antibac

terial activity was demonstrated later in the same

year.

ration of crude concentrates that protected

ainst bacterial infections required an en-

tire year, and further purification and initiation of

large-scale production required nearly two years

more. It was not until September, 1948, that clinical

tests were considered adequate for submission of

the data to the Food and Drug Administration. Ap-

From the Rese Sducational Hospitals and the Department
Uni

dress, read before on on Experimental Medi-
utics at the 106th the Am
New York, J 57.

The development of o drug is an intricate
process, involving researchers, manufacturers,
clinical investigators, and many others. All
of the information obtained about the drug
must be brought to the practicing physician,
who is the one fo prescribe or administer the
drug, and it is important that this information
be timely and accurate. In the evaluation of
new drugs, the practicing physician should do
three things. First, he should learn the mech-
anism by which the drug works, rather than
the results somebody says it will produce. By
learning the generic name, the physician can
understand much about the drug. Second,
when asked by a patient to prescribe a drug
thot is not indicated, the good physician ex-
plains rather than prescribes. Last, doctors
should read pharmaceutical advertisements
critically, and not be hesitant to write to
editors of journals as well as drug manufac-
turers when they question the truth. Only in
these ways can the medical profession ad-
vise and assist such a dedicated organization
as the Food ond Drug Administration to
properly judge the merits of a drug.

proval by this agency was granted in October, 194
and chlortetracycline was finally marketed on Dec
1, 1948,

JAMA 165 (1957): 657-61

“The techniques that had been used so
successfully in the advertising of soaps ...
tooth pastes ... cigarettes, automobiles, and
whiskey [can] be used as successfully to
advertise drugs to doctors. ... With the
inevitable disillusionment that comes with
the failure of each useless modification to
make any advance, the pharmaceutical
industry will lose its prestige and with this
will lose its financial backing. It will fall,
and the medical profession will be dragged
down with it.”



“The admonition to defer acceptance of

the claims of the manufacturers until they

are confirmed by reliable and unbiased
reports from other laboratories and
supported by controlled clinical trials rather
than by mere testimonials may have been
completely submerged in the deluge of

advertising material that followed.”

Maxwell Finland, NEJM 257 (1957) 289
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EDITORIALS

OLEANDOMYCIN-TETRACYCLINE
MIXTURE

PrevVIOUS comments in these columns® have called
attention to the insecure grounds upon which the
claims for the usefulness of some recent commercial
preparations of antibiotic combinations are based.
Special attention has been paid to some of the prepa-
rations that launched the so-called “new era of anti-
biotics,”? and reasons given for considering the mix-
ture of oleandomycin and tetracycline (PA 775,
Sigmamycin),* among others, to be particularly un-
desirable and unsound. The availability and use of
such combinations are considered to represent poor
medical practice and not in the best interest of the
medical profession and of the public it serves.

The admonition to defer acceptance of the claims
of the manufacturers until they are confirmed by
reliable and unbiased reports from other laboratories
and supported by controlled clinical trials rather than
by mere testimonials may have been completely sub-
merged in the deluge of advertising matter that fol-
lowed. The nearly daily mailings to physicians and
the repetitive advertisements in medical journals that
were willing to carry them, by reiterating the same
claims, may have had the intended effect of dulling
the senses and perception of the great majority of
physicians regarding the underlying truths that
they were obscuring. These advertisements have un-
doubtedly reached more physicians and have been
seen and perhaps even read by many more than have
read the editorial columns of this journal or have
seen or taken the trouble to read the article in the
Journal of the American Medical Association in which
similar views were expounded* under the sponsorship
of the Council on Drugs.

Careful scientific work done under controlled con-
ditions usually requires much more time and effort
than the writing of advertising copy, which at best
exaggerates the truth and all too often only distorts it
and renders it meaningless when inferior wares are
being peddled. Thus, several months passed before
any new and reliable data became available concern-
ing the action of the mixtures in question. Now, Pro-
fessor Garrod,® of St. Bartholomew’s Hospital, Lon-
don, reporting the results of a carefully controlled
study of oleandomycin and its combination with
tetracycline, found oleandomycin to have antibacterial
properties similar but distinctly inferior to those of
erythromycin. He repeated the tests upon which the
claims for a synergistic action of oleandomycin with
tetracycline were based and, using the same strains,
failed to confirm these claims.

Moreover, he failed to confirm the claim that re-
peated exposures of organisms to the 2:1 mixture of
tetracycline and oleandomycin prevents the develop-
ment of resistance to the individual antibiotics. In
repeating these tests he found that the exposures to
the mixture (PA 775, Sigmamycin) failed to prevent
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EDITORIALS

THE NEW ANTIBIOTIC ERA:
FOR BETTER OR FOR WORSE?

It is not unusual in a free society like
ours for members of an editorial board to
disagree with each other and with their
editors-in-chief. In the field of pure sci-
ence, such disagreements are usually best
resolved by the presentation of carefully
controlled data, which bear specifically on
the points at issue. However, a number of
clinical investigators who are intimately in-
terested in the proper evaluation and use
of antibiotics, including several members
of this editorial board, have been deeply
concerned about the interpretations and
the immediate and broad implications of
some recent trends in the use of antibiotic
combinations and of the manner in which
these are being exploited. These investiga-
tors felt that their opinions, too, should be
heard and the editor-in-chief, with whose
scientific opinions they do not often have
occasion to differ, has consented to pub-
lish this editorial, which represents the
joint expression of a number of these in-
vestigators.*

The opening remarks at the Fourth An-
nual Symposium on Antibiotics, and an
editorial in the November, 1956, issue of
this Journal recounted recent events which

* These investigators include William P.
Boger, Ivan L. Bennett, Jr., Harry F. Dow-
ling, Maxwell Finland. Morton Hamburg-r,
William L. Hewitt, Ernest Jawetz, Edwin D.
Kilbourne, Vernon Knight, Perrin H. Long,
Walsh McDermott, Lowell A. Rantz, David
E. Rogers, Wesley W. Spink, Ralph Tompsett,
Louis Weinstein, Robert I. Wise, W. Barry
Wood, Jr.. and Theodore E. Woodward.

A distinguished investigator, Dr. Max-
well Finland, has encompassed in an edi-

torial a ber of new perspecti on the

subject matter of an editorial that ap-
peared in the November, 1956, issue of
this journal. We are delighted to publish
this editorial by Dr. Finland, together with
an editorial by Dr. Welch, which present
different sides of an important research
and therapeatic problem. This is in accord
with our policy of publishing varied points
of view in the belief that only thus can we
properly advance good scientific research
and good clinical practice. Regardless of
whether opinions agree or not, as on all
similar occasions in medical history, the
final verdict on the value of a new drug
or a new therapy usually comes from one
dependable source: the whole body of prac-
ticing physicians whose daily clinical ex-
periences extend over many patients treated
in actual conditions of practice over con-
siderable periods of time. Medical practice
itself provides the sole and ultimate verdict
on the true value of a drug, a therapy, or
a medical theory.

FELIX MARTI-IBANEZ, M.D.

point to a strong trend toward the use of
antibiotics in combinations and indicated
that this was a rational and inevitable de-
velopment that was ushering in a new
antibiotic era. Since these remarks emanate
from an outstanding authority in the field
and were made specifically in relation to
the presentation of a series of papers deal-
ing with certain new combinations of anti-
biotics that had been compounded in spe-
cific dosage forms, they must inevitably be
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DA Official Is Fired

After Pay

Disclosure

By Bernard D. Nossiter
Stal! Reparter

Health, Education and Wel
Secretary Arthur S
Flemming yesterday fired Dr.
Henry Weich, director of the
Food and Drug Administra
tion's Antibioties Division
Fleming acled after Senate
investigators disclosed Welch
collected $287,142.40 from out
side medical publishing jobs.
Most of this income was tied
directly to promotion outlays
by drug companies, the Anti
trust and Monopoly Subcom-
mittee was told.
Flemming declared that
Welch had “d

to the penny” his income loss
from an “adverse action.”

In addition, Engelstad said
Welch took In $13900 from a
shortlived journal that drew
most of its revenue from a
$100,000 grant by Parke, Davis
& Co. Another $63,000, the ac-
countant testifled, represented
Welch's hall.share In 2 medical
publishing house.

At the same time on his
Government job, Weich was
testing the purity and
itrength of some of the com-

led hs superiors™ by

pay beyond what is the
concept of an honorarium for
editorial services—particular
ly when this compensation
was directly related to drug
firms’ promotion.

Welch, ill with a beart at-
tack that had excused him
from testifying before the
Senators, last week asked to
retire on June |

But Flemming demanded

“immediate resignation”

would press charges against
him.

The Secretary recalled that
he had merely ordered Welch
to drop his outside work last
October. He sald he was sorry

ficials had approved his pri
vate posts in the past

Welch's deals from 1953 to
1960 added $13,000 to $50.000
a year to his §17,500 Govern
ment pay, the Senate invesii.
gators heard.

Chairman Estes Kelauver
(D-Tenn) said. *
very difficult for Welch to dis-
ssociate his official capacity
from his financial interests in
these (outside) publication.”

He said he would call Flem-
ming and FDA Commissioner

Larrick to review

Weleh's Gov

The bulk of

. of New York City. The
testimony showed that an un.
writlen arrangement gave
Welch fixed shares of the

articles inseried after the mag.
rines' deadlines and their ads.

A General Accounting Office

Francis N. Eagelstad,

presented this summary of
Welch's pay based on records
of M. D. Publications:

® $173.000 from reprints, 3
$0 per cent share.

©520000 from advertise
ments, a 7.5 per cont share.

* $9700 from late insertions,
a 25 per cent share

® £1700 in commissions from
bulk sale of the magstines

With tms formula, helauver
remarked, Weleh could “figure

panies’ and he was
sdvising FDA on the licensing
of new antibiotics.

In 1920, Welch's superiors
spproved his outside eidting
sfter he wrote them, “l may
receive yearly honorariums™
if the magazines make money.

Webster's New Internation
3l Dictionsry defines an
honorarium as “an honorary
payment or reward, usually in
recognition of gratuitous or
professional services on which
sustom or propriely forbids
any fixed business price to be
set, or for which no payment
can be enforced at law.”

Sen. John Carroll (D-Colo)
sald the “tremendous sums™
Welch got couldn't be called
honorariums. But Welch's
lawyer, Michael F. Marke!, in-
sisted that they were because
there was no legally enforce-

* able agreement to pay them.

Welch's successor as editor
of the two antibjotics maga-
zines, Dr. Lawrence Putnam
of George Washington Unl
versily, is receiving $250 an
Issue or $6000 a year.

M. D. Publications has also
been paying Dr. Winfred Over
holser, superintendent of St
Elizabeth’s Hospital, about $500
a year since 1055 to edit the
Quarterly Review of Psychia.
try and Neurology. Secrelary
Flemming sald HEW has
known of this dut, in the light
of the hearings. will take
another look at the arrange-
ment.

The inquiry also heard that
some drug makers had ques-

* tioned the propriety of Welch's

outside work.

© Washington Post, 5/24/60

Oleandomycin, a new antibiotic, is combined in mixtures with tetracycline,
oxytetracycline, and penicillin. In addition, it is compounded with penicillin to
make a penicillin salt of oleandomycin. To reduce the numbers of both gram-
positive and gram-negative bacteria in the intestinal tract preparatory to abdominal
surgery, oleandomycin will also be reported to be useful in combination with neo-
mycin. Further evidence is given of the value of a combination of nystatin and
tetracycline. Combinations of neomycin and novobiocin, neomycin and nystatin,
neomycin and bacitracin, neomycin and chlorquinadol, neomycin and erythromy-
cin, neomycin and oxytetracycline, and neomycin and sulfathalidine all will be dis-
cussed with respect to their increased value and extension of activity, particularly
as agents valuable in preoperative preparation for abdominal surgery. These pres-
entations and others indicate a distinct trend toward combined therapy, not an
old fashioned “shotgun” approach, but a calculated rational method of attacking
the problem of resistant organisms. It is quite possible that we are now in a third
era of antibiotic therapy; the first being the era of the narrow spectrum antibiotics,
penicillin and streptomycin; the second, the era of broad-spectrum therapy; the
third being an era of combined therapy where combinations of chemotherapeutic
agents, particularly synergistic ones, will be customarily used.

Practically an entire day will be given over to a discussion of antibiotics as food
preservatives, an important economic problem of great concern to the public
health. Papers will be presented concerning the use of antibiotics in maintaining
the freshness of poultry, fish, beef, ham, and vegetables.

Five new antibiotics are to be described; ristocetin, PA 132, an antibiotic oil
isolated from a plant, nucleocidin, and alazopeptin, the latter active against mouse
sarcoma 180. More information will be made available on the relatively new anti-
biotics Bryamycin, vancomycin, and amphomycin. The older ones are not neg-
lected since new studies are to be presented on erythromycin, nystatin, cycloserine,
penicillin V, and synnematin B.

Again this year panel discussions are scheduled covering three important sub-
jects: resistant staphylococci in hospitalized and nonhospitalized patients, intesti-
nal antisepsis, and food preservation with antibiotics. All should be of considerable
interest to the members of the conference.

It is now a pleasure to introduce Mr. George P. Larrick, Commissioner of the
Food and Drug Administration, who has kindly consented to greet those in at-
tendance.

ANTIBIOTICS ANNUAL 1956-1957




NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL
2101 Constitution Avenue
Washington 25, D, C.

Division of Medical Sciences

Special Committee Advisory to
The Secretary of Health, Education, and Welfare
To Review the Policies, Procedures, and Decisions of
The Division of Antibiotics and the New Drug Branch of
The Food and Drug Administration

9:30 A, M. € 28 June 1960
Academy-Research Councii Building
Washingten, D. C.

ATTENDANCE

« C. Phillip Miller, Chairman
. John H. Dingle

- Maxwell Finland

. Colin M. MacLeod

. Karl F. Meyer

. John R. Paul

. Carl F, Schmidt

. Wesley Spink

Department of Health, Education, and Welfare:

Secretary Flemming
Mr. M. Allen Pond, Staff Assistant to the Secretary

Food and Drug Administratio

Mr. John L. Harvey, Deputy Commissioner

Mr. W. B. Rankin, Assistant to the Commi ssioner

Mr. Frank Clark, Assistant to the Deputy Commissioner

Dr. William H. Kessenich, Medical Director, Bureau of Medicine

Mr. Robert S. Roe, Director, Bureau of Biological snd Physical
Sciences

Dr. Donald C. Grove, Acting Director, Division of Antibiotics

National Academy of Sciences-

National Research Council:

Dr. S. Douglas Cornell, Executive Officer, NAS-NRC

Dr. R. Keith Cannan, Chairman, Division of Medical Sciences

Mr. Herbert N. Gardner, Professional Associate, Division of
Medical Sciences

*Not expected to attend

Avrchives of the National Academy of Sciences



“Substantial” proof of efficacy, based on “adequate and
well-controlled investigations, including clinical
investigations, by experts qualified by scientific training
and experience to evaluate the effectiveness of the drug
involved.”

Kefauver-Harris Drug Amendments, 1962



NATIONAL ACADEMY OF SCIENCES-NATIONAL RESEARCH COUNCIL
INTER-OFFICE MEMORANDUM

For the Record pate: 28 March 1966

R. Keith Cannan |

Conference with Dr. Goddard and Dr. Don Estes (Management Consultant)

FDA wishes to have an evaluation of the question whether 3000 drugs
approved prior to 1962 have any therapeutic value. These drugs can
be broken down into about 50 categories, and the 50 categories can
be further combined in 10 or a dozen groups. Probably 807% of them
are quite straight forward and an answer can be given without much
Study. The remainder may involve differences in judgment. FDA woul
like a brief bibliography to support each decision.

We agreed that there seemed to be no other organization capable of
doing this job and we agreed that FDA, under law, is required to do
it. On the other hand FDA cannot staff up a temporary job like this.

FDA promised to send me 25 copies of a two-page statement of the
task they wish undertaken, suggestions on how they would have done
it and a target date for its completion. They promised this in time
for the Drug Research Board meeting on Friday. They would like a
Proposal before the end of April so that they can commit funds. They
Seem to have plenty of money to spend on it. The target date seems
to be Something like the end of 1967. They said they hoped the job
could be started in the calendar year '66. Goddard said he would not
question conflict of interest in any individual selected by us.

Goddard promised staff help from FDA.

James Goddard, 1923-2010

Archives of the National Academy of Sciences
(Source: FDA)
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FIXED COMBINATIONS OF ANTIMICROBIAL AGENTS*

MNational Academ’ of Sciences— National Research Council Division of Medical
Sciences Drug Efficacy Study

Abstract A review of the claims put forward for the use
of penicillin-sulfonamides, penicillin-streptomycinand
certain other fixed combinations of antimicrobial
agents has convinced five panels organized under the
auspices of the National Academy of Sciences —
Wational Research f‘ounrll that such combinations

d and Drug
midable task of

in specific entities, no greater effectiveness can be
expected for the combination than for any one ingre-
dient. L proper dose of one ingredient may re-
quire excessive or inadequate doses of the other. It is
the judgment of the panels that the use of these fixed
combinations should be discontinued and that the
physician should use the individual components
according to his best clinical judgment.

evaluation, the National Ac:

the Study have b'_'t-_'n.ll_!- been
submitted to the FDA
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els, each

NEJM, 5/22/69



Panalba
Capsules

Each Panalba capsule contains Panmycin®
Phosphate (tetracycline phosphate complex)
equivalent to tetracycline hydrochloride, 250 m,
Albamycin® (as novobiocin sodium), 125 mg.

acute upper
respiratory
infections

Broad-spectrum tetva:y;line,
reinforced with novobiocin to
protect against resistant staph.
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sEomove ot remarked one oby
combination ¢ pot religion
apparently assured | olf
this seemin b According (o o top HEW ofti
Udomannered Dy il Ve e thinks Dr Ley s dolng
cathing Dr. Ley vat There are no plany to re
ofound is the change el ommissioner. Especially
I you want to find motivation for the past fow weeks he has moved
hat appears to be and i, T admit, & hard and swiftly to protect the public
wewhat fiemer public voioe," says 1 there was o turning point in Dy
commisstoner, “vou don't have  Ley's carcer, those hearings were it
100k further than the past five or six — In early May, he announced an end to
months of industry response to the  the FDA's approval of new batches
National Academy of Sciences-Na I; w (Upjolin ), o mixture of totea
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VoW O Ao e bafore. 1962, grounds and ordared It off the market
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The dogree to which it has resisted by June 14, Upj

and  novobiodin,  on safety

What 1 considered a pretty fair and
Tasonable course came as somewhat
oL surprise

But for all that surprise, there s
Uttle doubt that prossure from € apitol
Hill—particularly from Rep. L. H
Yountain (D-N.C.) and his Houss
Intergovernmental Relations Subeom
"Mittee—was instrumental in develop
B the commissioner’s “firmer pub
¥ e, Those pressures have boen
ense. Last April, when Dr, Ley was
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straining order until June 20, plus
federal court hearing on that date
Ihen, carhier this month, Dr, Ley
fasued stmilar bans aganst the mar
keting of 48 combinations of peni
cillin and stroptomycin and of peni
cillin and sulfa for reasons of bath in
eflicacy and potentinl hazard, He also
ordered Squibh’s Myseeclin ¥, an anti
Dblotle combining tetracycline and am
photericin B, removed from the mar
Kot unless the producer could demon
qtrate offoctiveness in an FDA hearing
Combination drugs have not been
the only targets. D Loy has requested
o hearing on the effectivencss of S¢ N(.
(Unimed), o drug used to u:mum the
dlects of vertigo fn Ménidre's syn
:hnuw. before baring it from the mar

ket, haw banned further
Scholl's ingrown-toenall rem
[, on grounds of inellicacy, and ha
ven rung th ong Hawaiian
Punch by ordering fermented sto
withdrawn, He has also erely scold
ed Abbott Laboratories for keepin
crncked bottles of parenteral solution
ugar and salt solutions and di
tilled water on the market for
months despite reports of patients’ r
wetions to possible contamination

Dr. Ley will not attribute the
regulatory aetions o pressure from the
Fountain subcommittee, though e
concedes that congressional hearing:
have shown him that he has to be more
harddox I tostifying that he did
not take those mistabeled stocks of
chloramphenicol sodium suceinate off
the market because he felt physiciany
should have access 1o the drug Dy
Ley wax cloarly misinterpreting the
letter of the law, The commissioner
says Deo Modell, “found himself nan
unsupportable position.

Recalling those Fountain panel
sessions, Dr, Loy sayy What the
committee has done is to make clear
o the FDA and, more specifically
10 me - that it expects us to move 1o
the full limit the law permits

MOer time
when Dr. Ley took over FDA from
Tames Goddard, regarded as o crusad
ing swashbuckler by congressional
backers and s a shoot-fromthe-hip
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. This is an in vitro study of bac-
sensitivities during 2 G-month
period. All organisms were not tested

agalnst each antiblotie, nor were anti-
biotics tested against organizms to wilch
they wers known to be resistant,
al. Effect of &
e Comibdnation on
lated T
it

51, Joftnson, F.
Novobiocin-Sulfona
Orgenizms  Generally
Urinary Tract Infe
Ammuol 1957-58:
poris a boete
vitro aetivity of novobiocin, sulfamethi-
zole, and the combination four strains
of gram negative beeterla, Bach of these
strains was then made resistant to each
of the antimicrobial agents, In vitro
studies were then done, showing the
effect of each zgent alone and in com-
bination. As expected, growth ooourred
in media containing the drug to which
the bacterin had been made resistant,
But not in media containing the dog to
which the crganism was skl suseeptible,
In these situations, growth did not ocour
when the combinatlon was employed.'
This result 1s to be expected, sinee the
drug to which the bacteria remained sua-
ceptible was capable of inhibiting growth
rather than the combination.

These in vitro studies are not clinieal
date, sre nobt correlated with clinical
date, and may not be extrepolated to the
clinieal situation invelved in treal
fectious disease in the United Stat
data sebmitted are inadequate in mra.u,r.'
details, as has been noted, and permit no
conelusions to be drawn because of the
deficiencles noted, All that the data eould
reasonably be taken t 0w is Ehat some
infectious organis ountered in dis-
ease situstions a seeptible in vitro
o equal emounts of novobioein and fet-
racycline. But whether the tetracyeline
or the novebiotin was respo is not

.

establ
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the firm.
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eoccal infea ntiom tn fh
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This is a poorly dcsia.n w

study using groups of whil mice in-
noculated with stephylococcl. If iz not

Tetracieline-Novobiosin  Combinations.
The Commissioner has considered and
reviewed the remaining investigations
ed by Upjohn, and fnds as follows:
Abbott, M, I. i
Treatment of Flap)

¢ and Clinical The
( rary 19610, "This 15 & Teport
treatment with Panalba EM Granules
trie) of 28 infants, aged 1 day to §
26 of whom had staphylococeal
Jnfeul;iulas verified by culture, and two of

NOTICES

. Daoses
given variau. widely. This study was not
eontralled. Only the combination produ

5 no evidenee

ther drug alone, En witro
ndy showed that all staphylococ-

m.r_n Ear, !'ulJl‘
The Eye, Nos
638-541, 1!
ch.l.ld.nn

or Hquid, administered four times
dally for 4-10 days. Sinusitis cases wers
additionally treated with local novobio-
cin instillation and 62 of the patients
recelved concomitant  antihistamnine
therapy. It is impossible to tell what
5 attributable to
instillation and/for anti-
histamine therapy.
C.‘I.Iﬂll.l\“ were taken from some of the
ported was
that 47 of the first 50 cultures taken
revealed the organisms to be sens
to the tetracycline-novobiosin mm‘:} -
tion. Sensitivities to telracyeline or to
novobioein alene are not reported. This
study is poorly designed and not con-
trolled, It presents no evidence that the
ombination product is effective or that
it iz more effective than either drug
alone.

208-311
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vitro test of four organisms (fwo strains

of M. aun oneg of P. 4

8. fecalis), sald to show “enhancement

of antimicrobial activity when tetracy-

cline and novobiocin are combined in the

ratio of 10 parts of novobiosin to 1 part
is

exercise having no
Moreowver, no such 1

not be achieved by using the
tion.

In addition, the futhor presen
following clinical report:
with ear, and threat infections
were treated w) & dose of I g, of ‘hc
combined antibiotice per day
adults, and *

&2 percent of the in-

ns streptococeal in origing Mo
sensitivity ts or follow-up culfures
were done. Duration of treatment is nob
stated, There were two adverse reactions
of the type known to be associated with
novobiocin. Noyobiocin is not indicated
in streptogoeeal infections, This report
states that most of the patlents respond-
ed to the combination, but no controls

12963

e ],s no evidence bto show
nbingtion is effective or that
it was better than that which might he
capecked from t;et-mvmine alone,

F. J. and
Tis. .sue I

were used.
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erapeutic
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5 , bkt
were no controls and no elrldnnrz to in.
dies ta that the combination was betier
1 i : eeted from either
of the antiblotics had they besn used
alone. In addition, the infections were
of such & nature that improvement might

Tf{uhﬂ!eﬂt t al Prevention d’ﬂs Surin-
‘la Bronchite Chronique. La
wle Actuglife, D

chitls were mli‘d with
t dally dose of 6500 mg. each of tetra- -
e and novobioein for from 6 to 47
deys; the average was 18 days. Sixteon of
& ases Were u:-ncnnﬂtamh treated
with eorticosteroids. Good results were
aghieved in 23 patients, 12 fair, and 10
tive. Mo cultures were made, and
re were no controls, The study is hot
hn's claims,

Biotic med 0454 (Augnst 1960
One hnndred patlents with various in-
fections were selected at random, Pan-
alba was the product used, one capsule
being given every & h
Iisted were; Carbuncl
eellulitis,

obitis. On ta]:d:
bttql.hl*mu]vﬁc E‘-t':e;p—
Pro il

, and gemmahemolytic Strep-
tm:ar_t.us. (2 cases). S
& done to al antibiotics, bul the
st':t:lr does not report them, Bighty-five
is responded with favorable re-
m]t oE which 80 cases were o
origin which might have re-
apc ded. to either component alone. The
disenses studied are often self-limifed.
Incislon and dralnage may frequently be
the only treaiment nesded, an incision
and dreinage was performed where in-
diegted, There were no controls,

12, Dawid, N. 4,ami' Doy, W. R, Usze
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“We don’t have just testimonials. We
have a very extensive compilation of
studies in vitro, animal, human, coupled
with very substantial, very substantial
clinical experience, and | think, taking
that together, 1t 1s a factor.”

Stanley Temko, Upjohn, 8/13/69



14596

is amended (1) by deleting therefrom
the reference to T.D. 69-138 and (2) by
adding s reference to this Treasury Decl-
slon. As amended the last three lines of
the tah]e under this commodity will read:

Country ~ Commodlty Treasurs  Actln
decisior
& New rata.

New rabs,
7 New rata.

4, 46 Stat. 687, 759
uma 16"1)

Epwis F, RAINS,
A.ctmg l’.'Dmmi'ss!mer of Customs.
Approved: September 8, 1869.
‘Euvcene T. Rossmss,
Assistant Secretary
of the Treasury. ~ )
[F.R. Doc. 69-11240; Filed, Sept. 18, 1069;

8:402.m.]

Title 21—F00D AUD DRUGS

Chapter 1—Food and Drug Adminis-
{ration, Department of Health, Ed-
ucation, and Welfare

SUBCHAPTER B—FOOD AND FOOD PRODUCTS

PART 19—CHEESES, PROCESSED
CHEESES, CHEESE FOODS, CHEESE
SPREADS, AND RELATED FOODS

Certain Cheeses, Identity Standards;
Confirmation of Effective Date of
Order Regarding Use of Additional
Safe, Suitable Milk-Clotting En-
zymes
In the matter of amending the stand-

ards of identity for brick cheese, muen-

ster cheese, edam cheese, limburger
cheese, monterey cheese, provolone
cheese, caciocavallo siciliano cheese, par-
mesan cheese, mozzarella cheese, low
moisture mozzarella cheese, romano
cheese, asiago fresh cheese, hard cheeses,
semisoft cheeses, semisoft part-skim
cheeses, soft ipened cheeses, splced

cheeses, hard grating cheeses, and s

milic cheese for manufacturing (21 CFR

19.545, 19.550, 19.555, 19.575, 19.580,

19,590, 19501, 19.595, 19.600, 19.605,

19.610, 19.615, 19650, 19.655, 19.660,

19,665, 19.670, 19,680, and 19.685) to per-

mit use of all safe and suitable milk-

clotting enzymes in cheesemaking:
Pursuant to the provisions of the Fed-
eral Food, Drug, and Cosmetic Act (secs.

401, 701, 52 Stat. 1046, 1055, as amended

T0 Stat. 919, 72 Stat. 948; 21 US.C. 341,

871) and in accordance with authority

delegated o the Commissioner of Food

and Drugs (21 CFR 2.120), notice is given
that no objections were filed to the order
in the above-identified matter published

in the Feoear RecisTer of June 4, 1969

(34 F.R. 8908). Accordingly, the amend-

RULES AND REGULATIONS

‘ments promulgated by that order became
effective August 3, 1969,
Dated: September 12 1969.
J. K, KK,
Associate Commuezone:
Comgpliance.
[F.R. Doc. 63-11175; I‘iled Sept. 18, 1969;
8:45 a.m.]

SUBCHAPTER C—DRUGS
PART 130—MEW DRUGS

PART 146—ANTIBIOTIC DRUGS: PRO-
CEDURAL AND INTERPRETATIVE
REGULATIONS

Hearing Procedure for Refusal or
Withdrawal of Approval of New
Drug Applications and for Isswance,
Amendment, or Repeal of Antibi-
olic Drug Regulations; Interpreta-
tive Description of Adequate and
Well-Conirelled Clinical Investiga-
tions
The reports of the drug effectiveness

review conducted by the National Acad-

emy of Sciences-National Research

Couneil, Drug Efficacy Study Group, have

resulted and will continue to result in the

initiation of formel administrative pro-
ceedings to withdraw approval of new
drug applications end to repeal regula-
tions which provide for the certification
of batches of antiblotic drugs. Before
initiating such proceedings, the NAS-
NRC reports are published and mailed to
interested persons to offer an opportunity
to present any avallable evidence that
would satisfy the requirements of law as
defined by the term “substantial evi-
dence.” If no such evidence is presented,
formal proceedings are initlated on the
ground there is a lack of substantial
evidence to support the effectiveness the
d:uvs purport and are represented to

Aﬁ:er the' issuance of a notice of op-
rtunity for a hearing on the proposed
mthdra\va,l of new drug approval, and
after the publication of an order re-
pealing an antibiotic regulation, persons
'who will be adversely affected are entitled
to request & hearing. Before any eviden-
tiary hearing will be ordered, it-mush
eppear affirmatively that there is a
genuine and substantial issue of fact re-
quiring such & hearing; In the case of
novoblocin-tetracycline and novoblocin-
sulfamethizole fixed combination drugs,
which are the subject of another publica-
tion in this issue of the FEpzrat REGISTER,
me Commissioner has ruled that the
locumentation offered
Umuhn Co. in support of its requast for
a hearing does not provide any adequate
and well-controlled clinical investiga-
tional data to support the promotional
claims, that the agency cannot accept the
type of empirical evidence of effective-
ness the company seeks to offer I.'n.rouzh
an evidentiary heating as satisfying
re-uulrement of law !nr substanual

evidence”, and thus that there iz no
genuine and substantial issue of fact re-
quiring an evidentiary hearing.
‘The scientific principles which char-
acterize an adequate and well-controlled
clinical investigation, and the reasons
why the data presented in support of the
drug claims do not satisfy these princi-
ples, are set forth in that order, and are
published here for application in all simi-
lar strative proceedings, whether
in connection with the withdrawal of
new drug approval or the repeal of anti-
biotic rezulations. Unless a new drug
applicant seeking a hearing on the pro-
posed withdrawal of his application or
the sponsor of an antibiotie drug covered

by a regulation that is being repealed -

can show a reasonable likelihood that he
).r, prepared to.produce “substantial evi-

ence” derived from .adequate and
v-e].l controlled clinical Investigations in
support of his promotional claims, there
is no basis for a hearing fo receive
evidence that would not in any event
satisfy the legal requirement as to proof
of effectiveness.

Therefore, pursuant to the provisions
of the Federal Food, Drug, and Cosmetic
Act (secs. 505, 507, 701(a), 52 Stat. 1052,
1055; 59 Stat. 463; as amended by Pub-
lic Law 87-781, 76 Stat. 781-782, 785-787,
21 U.S.C. 355, 357, 371(a)) and under
authority delegated to the Commissioner
(21 CFR "l"OI Parts 130 and 146 are
amended as fol

1. Section 130 12(a|(5) is revised to
read as follow:

§130.12 Rcfus.n[ to approve the appli-
ention.

[

(5) (i) Evaluated on the basis of In-
formation submitted as part of the appli-
cation and any other information before
the Food and Drug Administration with
respect to such drug, there is lack of
substantial evidence consisting of ade-
quate and well-controlled investigations,
including clinical investigations, by ex-
perts qualified by sclentific training and
experience to evaluate the effectiveness of
the drug involved, on the basis of which
it could fairly and responsibly be con-
€luded by such experts that the drug will
have the effect it purports or is repre-

sented to have under the conditions of |

use prescribed, recommended, or sug-
gested In the proposed labeling.

(ii) The following principles have
been developed over a period of years and
are recognized by the scientific commu-
nity as the essentials of adequate and
well-controlled clinieal investigations.
They provide the basis for the deter-
mination whether there is “substantial

the evidence™ to support the claims of ef-

fectlveness for “"new drugs” and anti-
biotic drugs.

(a) The plan or protocol for the study
‘must include the following:

(I» A clear statement of the cbjective
of the study.

(2» A method of selection of the sub-
Jects that provides for:
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“Three types of controlled comparisons are possible:
(i) Placebo control: The new drug entity may be
compared quantitatively with an inactive placebo
control. This type of study requires at the minimum
that the patient not be able to distinguish between
the active product and the placebo. Double blinding,
to include the clinical observer, may or may not be
desirable, depending on the measurement system
used to evaluate the results. (ii) Active drug control:
The new drug entity may be compared quantitatively
with another drug known to be effective in situations
where it is not ethical to deprive the subject of
therapy. The same considerations to the level of
“blinding” apply as with a placebo control study.
(iii) Historical control: In some circumstances,
involving diseases with high and predictable
mortality (acute leukemia of childhood) or with
signs and symptoms of predictable duration or
severity (fever in certain infections), the results of
use of a new drug entity may be compared
quantitatively with prior experience historically
derived from the adequately documented natural
history of the disease in comparable patients with
not treatment or with treatment with an established
effective therapeutic regimen.”



Commentary

JAMA

THE JOURNAL of the
American Medical Association
March 4, 1974 Vol 227, No 9

This is Medical Progress?

Trends and Consequences of
Antibiotic Use in the United States

SINCE the first antibiotic, penicillin G, was marketed in
the United States in 1943, these useful and potent anti-
microbial agents have been widely adopted and used in
the ensuing 30 years. The purpose of this article is to re-
view the trends of antibiotic usage in the United States
and try to assess the consequences of the remarkable pop-
ularity of this class of drugs.

For editorial comment see p 1048.

While the value and medical usefulness of appropriate
antibiotic employment in clinical practice is unquestioned,
there has been a considerable controversy over both the
type and extent of antibiotic prescribing and the proper
indications for use. Furthermore, the ecologic conse-
quences of this wide usage are still unclear. The following
are some of the issues:

1. Has the wide use of antibiotics led to the emergence
of new resistant bacterial strains?

2. Has the ecology of “natural” or “hospital” bacterial
flora been shifted because of antibiotic use?

3. Have nosocomial infections changed in incidence or
severity due to antibiotic use?

4. What are the trends of antibiotic use?

5. Are antibiotics properly used in practice?

@ Is there evidence that prophylactic use of antibiotics

is harmful and how common is it?

® Are antibiotics often prescribed without prior bacte-

rial culture?

© When cultures are taken, is the appropriate antibiotic

usually preseribed and correctly used?

® Why did fixed-dosage antibiotics and chlommphemcol

become so popular in spite of many years of warning
about their limitations and hazards?

6. Is the increasingly more frequent use of antibiotics
presenting the medical community and the public a
new set of hazards that should be approached by some new
administrative or educational measures?

With the possible passage of legislation within the next

Reprint requests to the Department of Health, Education, and Welfare,
Room 5056 HEW North Buildrng, 330 Tndependence Ave SW, Washington,
DC 20201 (Dr. Simmons).
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few years that would lead to drug insurance under Medi-
care, Medicaid, and eventually National Health Insurance,
these questions assume a new urgency. How much anti-
biotic prescribing is desirable and necessary?

Is the public willing to pay for unsubstantiated usages
of these drugs or be exposed to the unnecessary risk en-
tailed? In order to help understand these emerging issues,
it may be instructive to examine past trends of antibiotic
utilization.

Secular Trends of Use
of Antibiotics In the United States

There are two sources that permit estimation of total
antibiotic utilization in the United States: production and
certification figures and marketing research estimates.
Production and certification figures can be divided into
medicinal and nonmedicinal categories (veterinary use is
included in medicinal), but production that is sent to other
countries cannot be identified.

With this important deficiency in mind, it is still of in-
terest to examine the production figures for 1960, 1965,
and 1970 (Table 2). One can conclude from these figures
that production and use of antibioties for both humans
and animals i d rapidly and iderably (over
threefold) in the decade between 1960 and 1970, while pop-
ulation increased only 11%.

The Food and Drug Administration must certify all an-
tibiotics produced for human use in the United States.
Table 3 illustrates that in 1972, at least 8 billion doses of
antibiotics were certified, most of these drugs were for hu-
man use in this country. The table also illustrates the
striking production figures for the tetracyclines and other
surveys have also demonstrated their popularity in medi-
cal practice. This finding is somewhat surprising in view
of the warnings about using tetracyclines in children and
infants (since it can cause mottling of teeth) and the gen-
erally accepted superiority of the penicillins for the more
common bacterial infections seen in medical practice.

How much of this increased production represents con-
current increased use in human medical practice? Here we
must rely on the estimates of marketing research firms. In
the period 1964 to 1971, it is estimated that the annual
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Table 1.—The Year of First Marketing of Major
Antlblotics In the United States*

Penicillin G
Streptomycin
Chlortetrecycline
Chioramphanicol
Oxytetracycline
Polymyxin B
Erythromycin
Tetracycline
Nystatin
Penicillin V
Amphotericin 8
Vancomycin

Table 2—Annual Production of Antiblotics
in the United States*

Medicinal
Feed-additive
Total

*Production is In millions of pounds,

Methiclllin

Colistin

Kanamycin, Oxacillin
Ampicillin
Cephalothin
Cloxacillin

Dicloxacillin, Gephaloridine
Carbenicillin, Clindsmycin
Cephalexin, Rifampin, Capreomycin
Spectinomycin

led by the Food and Drug Administration.

Fig 1.—Number of new and refilled prescriptions of
amlb»ollts (Provided by Lea, Inc, Ambler, Pa,)

JAMA, March 4, 1974 « Voi 227, No §
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Table 3.~Antibiotic Certitication by Food
and Orug Administration, 1972*

1, Tetracycfines.
2, Penicliling

3, Erythromycins
4, Amplcilling

5, Cephalosporing
6, Semisynthetics

Rank Order, Name In Millions of Grams Certified
822

7, Chioramphenicol

“Provided by the Food and Drug Administration.

Fig 2.~Number of new prescriptions of antibiotics.
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the rational and irrational use
of systemic antimicrobial drugs

by Anorew W. Roserts and James A. Visconn

P THE EXTENSIVE USE OF SYSTEMIC ANTIMICROBIALS
in*‘hospitalized patients as reported -in the last ten
years has been a topic of concern to many investiga.
tors.** Much of this concern originated from the
observation that many physicians do not seem to
retognize the hazards of the indhcriminate use of anti.
microbial drugs and often. prescribe antimicrobials
prophylactically for what might be termed “security”
in treatment.' ** The concept that if one antimicrobial
is good, two should be better and three will cure
virtually anybody of anything has long bLeen refuted,
although it is still being employed.'*"'*

Repeated observations .of misuse and overuse of
prescription- drugs at the same-time have led to a
growing interest of society in the need for drug utili-
zation review programs.!*!* This, emphasis has been
PATUCUIary srong in the area of the relatively ex.
pensive antimicrobials'since studies have indicated that
approximately one-third of all. hospitalized patients
on‘any given day receive some type of systemic anti-
microbial.?" ¢

Angpew W. Roszars was a hospital pharmacy grad-
uate student at the College of Pharmacy, The Ohio
State University when this paper was written and is
now Assistant Chief Phiqmcin, Trwnbull Menorial
Hospital, Warren, Ohio 44482, Jamrs A. Visconm,
Ph.D., is Director, Drug Information Center, Depart-
ment of Pharmacy, The Ohio State University Hos-
pitals, and Associate Professor ‘of Pharmacy, College
of Pharmacy, The Ohio State Univenity, Columbus,
Oljio 43210.:

Presented at the 29th ‘Anrual Mecting of the Auratcax

Sociery or ‘Mosrirat Piansacisav, Houston, Jexas, April
< 25,1902, !

In an attempt to better define the extent of antl.
microbial use, a study was conducted to indicate anti.
microbial usage patterns in an institutional sctting.
Prevalence and trends of use, indications for ‘that use,
antimicrobial usage patterns, appropriateness of
microbial therapy, incidence of adverse reactions and
cost factors were studied and evaluated.

This study, hopelully, will serve to formulate a prac.
tical design for further continuing community studies
of antimicrobial utilization, This will make it possible
to develop a framework for studying corrective pro.
grams including the pharmacist's role and the Appro-
priate level of health expenditures for a program of
improving antimicrobial therapy.

Methods

All patients admitted to a 500-bed, nongovernmental
community hospital during a one-month period, ex-
cluding” the newbom and those patients admitted
directly to the labor room, intensive care or coronary

care units, were monitored by pharmacists throughout *

their hospital stay for the adminjstration of antimicro.
bial agents.. Antimicrobials not included were topical
and nonabsorbable agents. “I'able | lists the drugs
monitored in the study. As patients received antimicro-
bial therapy, their history was carefully reviewed and
personal characteristics were recorded together with
all pertinent diagnoses, clinical data, preadiission
medication (e.g., antibiotics, steraids, cancer chemo-
therapeutic agents) and results of laboratory examina-
tions on a standardized data collecting form. There-
after, detailed and standardized records were naaing
tained describing the patient's clinical course; anti.
microbial agents administcred and thelr dosc,‘ fre.

American Journal of Hospital Pharmacy 29 (1972): 828-34
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Image from the University of Arizona

Calvin Kunin

on the medical profession and the pharmaceutical indus-
try. This would only be ignoring a deeper set of problems
It would be a grave mistake to assign fault without un-
derstanding the pathogenesis of the problem. We are
dealing with a multifactorial phenomenon that requires
an assessment of the constraints of practice. These in-
clude the difficulties of making an etiologic diagnosis of
infectious disease, the weakness and lack of integration of
clinical microbiology services, and the inadequacy of
training of students and housestaff in clinical infectious
disease. Added to this is the excessive expectation of the
efficacy of antimicrobial therapy by both patients and
physicians and the ready solution to these problems of-
fered by a confusing variety of well-advertised, readily

available drugs
We know complex problems are not solved by
“declaring war” on them. The lessons of the “wars”™ on
poverty, cancer, heart disease, and stroke and the waste-
ful support of large-scale disease-oriented categorical pro-
grams are fresh in our minds. It is now apparent that
perhaps too much was expected of PSROs (3) and the
same may be true for HMOs as well. Nor will we profit
by making scapegoats of the medical schools. Legislating
curriculum changes, or placing our bet on postgraduate
education, or producing a new breed of clinical pharma-
cists may not be the right answers. We can proceed better
by developing a firm base of knowledge about the nature
of the problem and working out proven and cost-effective
strategies rather than by plunging ahead in dubious bat-
tle. We must first show that our efforts will be both safe

and effective
examples in the antibiotic field may help to ex
words of caution. A decade ago some of us
working in this field believed that we had scored a major
when the Food and Drug Administration re-
moved fixed-dose combination antibiotics from the mar
ket. These included irrational combinations of penicillin,
streptomycin, tetracycline, and novobiocin. This was no
tory, but abject defeat; these drugs were almost imme-
1 i by the more expensive parenteral cepha-
urgical prophylaxis and the oral cephalo-
tetracyclines, and clindamycin in office
oramphenicol may not be often used by the
ician, but other drugs such as long-acting
acyclines and ampicillin and amoxacillin
[ do not mean to imply that remov-
rugs was a mistake in itself, but we expect
mug o our efforts

An industry has developed in the past few years for
surveillance and prevention of hospital-acquired infection
and, more recently, for control of antibiotic use. The
Joint Commission on Accreditation of Hospitals (JCAH)
now requires committees, infection control nurses, phar-
macists, and clinicians to be engaged in what appears to
be enormous amounts of busywork. Valuable time is
spent writing replicative procedure manuals to satisfy in-

spectors who are often not aware of what they really

want or need. Our own infection-control nurse spends
much of her time preparing for the next inspection rather
than working on the wards where she belongs. Should we
raise hospital costs further by hiring a clinical pharmacist
to monitor antibiotic use as well? All of this is premature
until we can prove that each effort will be effective in the
medical care system.

This is a good time to look at the impact of infectious
disease in the United States and consider priorities for
future research. Hence a committee representing a wide
range of disciplines engaged in patient care in infectious
disease (medicine, surgery, obstetrics-gynecology, hospi-
tal infection control, clinical microbiology, antimicrobial
therapy, administration, and government) was asked by
Drs. Richard Krause and William Jordan of the NIAID
to bring together people engaged with these problems for
a 2-day symposium at the National Institutes of Health
(NIH) on 30-31 May 1978. The NIAID, with its mission
to make its research efforts more relevant to the needs of
medical practice, has established a branch on clinical
studies headed by Dr. Robert Edelman.

T'he issues raised in the symposium included the fre-
quency of infections and their impact on human welfare
and economic costs; experiences with infectious diseases
in community practice as well as in tertiary care facilities;
practical problems of hospital-acquired infections and the
clinical microbiology laboratory; and patterns of use of
antibiotics and manpower needs in the disciplines rele-
vant to control of infectious disease. To place the issues
in context, public policy considerations of regulations,
standards, or practice, and the relation of the drug indus-
try to medical practice were explored. Finally a group of
well-qualified people looked at illnesses that appear most
critically important in the near future.

I hope that the data and views presented in this sympo-
sium, published as a supplement (Part 2) to this issue,
will provide the NIAID with a guide to plan for support
of research and training in clinically relevant areas of
infectious disease. Rather than declaration of war on any-
thing, each proposed area of research or tactic should be
subjected to the high standards set for any worthy inves-
tigation. Not all of the problems considered are within
the scope of the NIH mission. We must not expect that
some magical surge of money will resolve these problems.
Perhaps most will be gained by a better understanding of
the 1ssues and how we might proceed. (CALVIN M. Ku-
NIN, M.D., F.A.C.P.; Department of Medicine, University
of Wisconsin, and the Medical Service of the William S.
Middleton Veterans Administration Hospital: Madison,
Wisconsin)
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ITI. Confronting the “Superbug”

Hotonly are germs developing resistance
wonder drugs,” but they're
1s5ing on this resistance to each other
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DISCUSSION ON THE USE AND ABUSE OF ANTIBIOTICS
Dr. David Wheatley: Uses of Antibiotics

Until recently, as far as the general practitioner was concerned, antibiotics could be
divided into two groups, those which were freely prescribable and those which could only
be obtained through the hospital service. In the first group are penicillin, streptomycin,
chloramphenicol, erythromycin and the sulphonamides, for the last-mentioned are no less
an antibiotic than the others and must be considered in conjunction with them. In the second
group are the tetracyclines (Aureomycin, Terramycin and tetracycline itself), the polymyxins
and a heterogeneous medley tailing off in practical usefulness. Erythromycin may be dis-
missed immediately except for the rare case of infection resistant to all the other antibiotics.
When indicated, at the present time it is probably better to use an antibiotic from the second
group in preference to erythromycin, because of the latter’s strong capacity for inducing
drug resistance. However, as in the case of penicillin, time may show this to be a false
fear as far as general practice is concerned, but it must be remembered that erythromycin
covers only the same bacterial spectrum as penicillin itself. Likewise there will be little
indication tp use streptomycin alone because of its ototoxicity, although the risk of the
latter may be reduced by using a streptomycin-dihydrostreptomycin mixture. I am not
including the treatment of tuberculosis as this is usually undertaken by the chest clinics.
This leaves penicillin, the sulphonamides and chloramphenicol which have been our main-
stay in general practice, until the recent release of the newer antibiotics.

Sometimes it may be expedient to combine two antibiotics, and here it should be re-
membered that antibiotics may be divided, roughly, into two groups. The first includes
penicillin, the sulphonamides and streptomycin, all of which are synergistic with each other.
The second group includes chloramphenicol, Aureomycin, Terramycin, &c., these also being
synergistic one with the other. Members of one group, however, are antagonistic to mem-
bers of the other and should not be combined.

As bacteriological examination may often be delayed, some reliance must be placed upon
“blind” therapy. Table I shows some of the commoner bacteria with their degrees of
sensitivity to different antibiotics.

TABLE I.—BACTERIAL SENSITIVITIES
Sulphonamides Penicillin Streptomycin Chloramphenicol Aureomycin Terramycin
Staph. aureus + ++ ++ HE R ++
Str. hemolyticus + ++++ - C 4+ ++
Pneumococcus 5 (i e S ++ ++ ++
H. pertussis - - 4 2 24
+ = e ++ + S eh i
Baql‘. annei -+ - + +4 3 +++
Neisseria - + 44+ = A + ++
Proteus + oz = 9
Pseudomonas - 74 74 4 ?

We are now in a position to decide which antibiotic or combination of antibiotics is most
suitable for each infection and Table II shows some of the commoner conditions met with
in general practice. In each case the antibiotic of choice is shown, together with the next
most suitable one. If there is no response within thirty-six hours, the second choice should
be substituted, or whatever other antibiotic may be indicated as a result of bacteriological
examination and sensitivity tests.

Mode of administration—Frequent injections are clearly impossible in general practice,
therefox:e (in the case of penicillin, reliance must be placed upon twelve- or twenty-four-
hour}x injections, or upon oral therapy. Hence we have here a major difference between
domiciliary and hospital practice, as the widespread use of oral penicillin is almost entirely
confined to general practice. Hence the general practitioner is in a more favourable
position to form an opinion as to its effectiveness.

Three of the more common conditions are (1) Minor Pyogenic; (2) Acute Tonsillitis and
Pharyngitis; (3) Acute Otitis Media. &

May

Bact. coli
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sensitizing. The *“‘penicillin umbrella” should be reserved for real impending storms and not
unfurled and hoisted at every threatened shower.

Wastage.—Some may say that wasting is merely an economic sin. I cannot agree.

Economy—the nice adjustment of means to ends—pertains, I am sure, to the
xalov «’ayafov—the beautiful and good. Waste, its opposite, pertains to the dioxpév
xat kaxév—the ugly and bad. I can adduce no evidence that antibiotics are wasted.

The Medical Research Council (1954) published the results of a trial of systemic anti-
biotics in certain dermatoses. The substances included Aureomycin, chloramphenicol and
Terramycin and they proved useless for herpes simplex recurrens, dermatitis herpetiformis,
pityriasis rosea, lichen planus, discoid eczema and plantar warts. I cannot believe the
M.R.C. would have conducted this research had not many practitioners thought these might
possibly be of benefit. Chloramphenicol has no effect on whooping cough after the first
week and it has no very startling effect even then. Its occasional use may be justifiable but
I feel myself that even if it could not cause aplastic anzmia the use as a palliative of so very
costly a remedy in an illness often no worse than a nuisance comes perilously near to abuse.

Then there is oral penicillin. Anyone who dislikes stabbing children must want to believe
in its efficacy but the finding of Fairbrother and Daber (1954) last April that “absorption
was irregular irrespective of the nature of the compound and the age of the recipient” rings

true to me and I cannot help thinking it is abuse on the score of waste and futility to give

it as a first dose in acute infection and doubtful practice to give it to adults at all.

ren 10ZEnEes 1 thilik fiay COTSLIULE all AUUSE Uy eioly B

The third, most subtle and, in the long run, probably worst abuse is queering the pitch
for our successors—or even for ourselves if we go on playing. Those deadly staphylococci,
those monilia in permanent possession of the field are not pirates or privateers accidentally
encountered, they are detachments of an army. They are also portents. g

We were scoffed at long since for “pouring medicines of which we know little into bodies
of which we know less”. Browne (1954), reporting the moniliasis, remarks: “one of the
risks of using antibiotics is that their selective action may disturb the bacterial equilibrium
of the gut or lung”.

There are parallels in agriculture.

We plough the fields and scatter insecticides and selective weed-killers on the land and we
find we have killed birds, bees and flowers who minister in various ways to our health and
happiness and with whom we have no quarrel. With a little more knowledge I am sure
1 could tell you of pests we have unwittingly encouraged. We should study the balance of
Nature in field and hedgerow, nose, throat and gut before we seriously disturb it.

Again, we may come to the end of antibiotics. We may run clean out of effective am-
munition and then how the hacteria and moulds will lord it. $

A leader-writer quotes the Mayo Clinic who “wish to emphasize that they do not advocate
the use of erythromycin in chronic infections such as osteomyelitis, bacterial endocarditis,
&c., because of the strong likelihood of provoking bacterial resistance. They abhor its
indiscriminate use” (see Brit. med. J., 1954).

“o Blos Bpayvs, 1) 8¢ Téxvn pdrpa” ‘“Life is short but the Art is long.”
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Dr. J. D.'N. Nabarro: The abuses of antibiotics may be considered under two headings,
using them unnecessarily and using them unwisely. 2 e

Antibiotics may be regarded as being used unnecessarily when they are given by injection,
by mouth, or used as a local application in cases of minor or self-limiting conditions from
which a good recovery may be expected without their use. If the antibiotics were completely
innocuous drugs with a potentiality only for doing good, the sole objection to their use in
minor illnesses would be their cost—admittedly an important consideration in some in-
stances. In fact, however, this is far from the case. There are at least four ways in which
the unnecessary use of antibiotics may be harmful to the individual patient, or to the popu-
lation in general. It may harm the patient by giving rise to undesirable side-effects, it may
harm him by interfering with the development of antibodies and it may harm him by sensit

Proceedings of the Royal Society of Medicine 48 (1954): 355-364



A Proposed Crusade for the Rational Use of Antibiotics

ALLEN E. HUSSAR

Franklin Delano Roosevelt Veterans Administration Hospital, Montrose,

Good fortune and well organized research of the past 13 years have produced
highly effective therapeutic agents to combat infections. There are at least 12 anti-
biotics now available to the physician with which to successfully curtail human suf-
fering and substantially diminish mortality. Antibiotic research marches on toward
three goal (1) to find w and better agents, (2) to produce better preparations
of the presently known drt and (3) to find more effective and less harmful meth-
ods of antibiotic administration. The extent of these efforts is best illustrated by the
wealth of material presented during the Antibiotic Symposium.

Unfortunately, the clinical practice of antibiotic therapy has hown a strong tend-
ency to disregard the admirable results of antibiotic research. Today, a large propor-
tion of the antibiotics are unnecessarily or incorrectly administered. It is hardly
necessary to prove to this audience the validity of this statement.

Correction of this adverse situation would advance the efficacy of antibiotic thera
peusis just as far, or, perhaps even farther than would the discovery of another
broad-spectrum antibiotic, or the introduction of an additional repository penicillin
preparation. Therefore, this situation deserves the attention of this Antibiotic Sym-
posium and calls for a serious attempt to find an effective remedy for the problem.

THE INDISCRIMINATE USE OF ANTIBIOTICS
No doubt, the indiscriminate prescription of antibiotics is practiced on a much
larger scale outside rather than inside of hospitals. The administration of an anti-

biotic just because the patient complains of & old,” pain in the chest, diarrhea,

quency, or elevated temperature is a common office and home practic
arely sees a patient referred to a clinic or hospital who has not already received
me antibiotic medication. Antibiotics are ordered by telephone for the patient
who calls his doctor, complaining of fever or cough. We are forced to do bacterio-
logic studies on patients who were given “‘a shot of per lin” for the trip to the hos-
pital. And this story could be continued indefinitely.

An analy by this speaker of the case reports of fatal antibiotic reactions has
revealed that about one half of these unfortunate patients died from unnecessary
medication.

In order to find out to what extent antibiotics are used in hospital wards toda
survey was made of the general medical services of five prominent metropolitan hos-
pitals (table I). Of the total of 1,109 medical patients, 353, or 32 per cent, had re-
ceived antibiotics at some time after admission. As the table shows this figure varied
from to 41 per cent with the different hospitals. In hospitals A and C, where strict
indications had been set up for the administration of antibiotics, the percentages were
26 and 25, respectively. These two figures are a almost identical with the 23 per

RATIONAL USE OF ANTIBIOTICS Allen E. Hussar

Antibiotics Annual (1954-1955): 379-382



w o -
OR LD HEALTH { ORGANISATION MONDIALE
RGANIZATION a5 DE LA SANTE

Palal
— * des Natioos Palais des Nations

A -
SWITZERLAND GENEVE svisse

Telegr. : U DAL
T UNISANTE « Geneva Tl 51000 - 98 20 0 - 38 40 0 Téldgr. : UNISANTE « Geadve

In reply please refer 1o AXQ; 522/2
FPridre de rappeler In référence :

jportant development for. the futwre of the #orld Health
Orgenization has tak ace as.a result of a resolution (WHA11/35) by
the Elsventh World alth Assembly calling for 2 considershle expansion
in research, and funds have been made available for the purpcse of
planning how best such expansion can undertaken.,

It is proposed to hold a meating of ‘a Scientific Group on Antibiotics
in Gemeva from 26 - 30 May 1959, to desl with the subject of research in
antibiotics.

The sxperts attending the meoting will bs asked to comsider the present
imowledge on antibiotics and research currently in progress, in order to
draw attention to gaps in knowledge where additional efforts in international
coordination of research might prove profitable.”

The participants in the meeting will also be asked to advise which
gseientists and institutes in the different couniries should be particularly
remested to collaborate. Training will obviocusly be an important part of
thé mrogramme, and sroblams cormected with the selection and placement of
candidates W11 nead to be discussed. The mechanism already existing in
4HO for servicing research will also be discussed in order to define to
what extent 4t should be expanded and adspted to meet future nesds.

The Director-Ueneral has agreed that in addition Yo yourself the
following should be invited to attend this meoting s

o Maoxwell Finland, US4

Dr Henry Welch, USA

Prof » Maurice Welsch, Belgium
Prof. Aurelio Di Marco, Italy
Prof. 0.F.Gause, USSR

Prof. L.P.Garrod, U.¥.

1 you find it possible to attend tnis meeting an official invitation will
be sent to you in due course.

Selman Waksman Papers, Rutgers University
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Dear Professor Finland,

I acknowledge receipt your letters of 2 and
3 ill be able to attend
Attached is a list of
publications by WHO on antibiotics. I enclose also a

copy of the
first one mentioned (in French as the Eng

version is out of print).
The last cne mentioned is
being rted 3 to be a to send you a copy in about three
weeks' time. Reports of previous S i iroups will be sent to ¥
you in a few days' time with an official invitation to attend the meeting.
From the list attac
interested in the
transferred to

youwill notice that in its early days
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the antibiotic saga '
HENRY WELCH, Ph.D., and |
FELIX MARTI-IBANEZ, M.D.

have extended life and lowered the death rate, we
still do not have a definitive cure for this dreaded
disease. In all these areas of medicine and in others
there are infinite opportunities for improvement,
and against all of these diseases an army of investi-
gators is constantly seeking the answers. In the
fight against cancer alone, millions of dollars are
being spent yearly in an attempt to find a cure.
Although we are nowhere near the end, progress is
rapid and certain and the time will come, and within
this century, when. we will be looking for a disease
for a newly discovered drug to cure! In the mean-
time physicians will continue everyday in hospitals
and offices, at the patient’s bedside, and in the midst
of epidemics writing, with their endeavors and ideas,
new and luminous chapters of the Antibiotic Saga.

The Antibiotic Saga (New York: Medical Encyclopedia, Inc., 1960)
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-RESISTANT BACTERIA — FINLAND

MEDICAL PROGRESS

EMERGENCE OF ANTIBIOTIC-RESISTANT BACTERIA (Concluded)*
MaxweLL Finvcano, M.D.

BOSTON

Biorocic anp Biocuemicar PROPERTIES OF
ANTIBIOTIC-RESISTANT STRAINS

Comparisons of Sensitive and Resistant Strains of the

Same Species
Although the mechanisms involved in the de
ment of antibiotic resistance will not be consider
detail, some studies designed to elucidate the problem
and some illustrations of differences between sensi
tive and resistant strains may be mentioned. Bellamy
and Klimek** noted that a penicillin-resistant variant
of Staph. aureus ¢ more slowly than its sensitiv
parent culture and also lost its ability to grow anaero-
bically. They could not increase significantly the re-
sistance of strains of Str. faecalis, Str. mastitidis or
Clostridium welchii by similar methods. They sug-
gested that organisms that depend on anaerobic proc-
for their energy supply will not become apprec
istant to penicillin. Changes in metabolic
activities and growth requirements of streptomycin-
resistant organisms have also been reported by man
workers,*” but streptomycin-inactivating substan-
ces could not be demonstrated in such organisms or
their products.*™ Anderson'™ pointed out a number
of metabolic and biochemical changes in a strain of
staphylococcus isolated from a patient and found to be
resistant to 5 antibiotics; some of these changes had
also been described in strains made highly resistant in
vitro. Alexander and Leidy*™ induced streptomycin
istance in H. influenzae by exposing sensitive strains
<tracts of resistant ones; this was shown to be asso-
ciated with transfer of desoxyribonucleic acid (DNA)
from the resistant strain in the same manner that
Hotchkiss produced penicillin-resistant strains of pneu-
mococci*®® and other streptomycin-resistant organ-
isms.**! Without consideration of the details of the
genetic aspects,® it is now recognized that most
organisms acquire resistance stepwise by grades that
vary for different antibiotics and different species.
However, high degrees of resistance to streptomycin
— and also to isoniazid and occasionally other agents
may emerge suddenly in a single stage. Kaipainen,
for example, demonstrated completely penicillin-
stant variants of 2 originally sensitive strains of

482

*From the Thorndike Memorial Laboratory, Second and Fourth
Medical Serv {Harvard), Boston City Hospital, and the Depart-
ment of Medi Harvard ' Me: I School.

Work cited from this laboratory was aided by a grant from the
United States P ealth Service.

ortions of this paper were prepared for and presented at the In-
ternational Conference on the t‘st of Antibiotics in Agriculture, or-
Academy of Sciences—National Research

ouncil through the Agricultural Research Institute of the Division of

ology and Agriculture, Washington, D. C., October 21, 1955,

tAssociate professor of medi : Hanard Medical hchnol, chief,
F‘nurlh \{rdntnl Service, Boston ital; associate director, Thorn-
dike Memorial I.abnramn,, Boston Luy ﬁa:pua

Bacillus subtilis after a single cultivation in broth con-
taining penicillin. Both the stepwise and the single
large-step types of resistance have been observed to
evelop simultaneously by several workers 287483484
Beljanski,***4%  comparing streptomycin-resistant
and streptomycin-sensitive variants of the same strains
of Staph. aureus and Esch. coli, found that the latent
phase of growth of the resistant strains was more
prolonged than in the corresponding scnsitive strains
and they accumulated more ribonucleic acid, and
only this substance, at the end of the latent phase.
Other constituents showed no difference; these in-
cuded proteins, orthophosphates, ribose and desoxy-
ribose nucleotides and desoxyribonucleic acid. A
penicillin-resistant variant of the same strain of Staph.
aureus accumulated not only ribonucleic acid but also
proteins, purine nucleotides and phosphorolated acid-

N
soluble compounds. Penicillin was considered not to
interfere with depolymerization of ribonucleic acid,
which degrades and then participates in protein syn-
Streptomyci

thesis. , on the other hand, combines
with ribonucleic acid (or with nu(leupro{cms) and
prevents its depolymerization. A sulfonamide-resistant
Staph. aureus exhibited a prolonged latent period dur-
ing which it accumulated twice as much desox
ribonucleic acid as its sensitive parent; this was in
contrast to the streptomyein-resistant and penicillin-
resistant variants, which accumulated more ribonucle-
ic acid and not desoxyribonucleic acid. Streptomycin-
resistant strains of S. enteritidis**® behaved differently
from the other species; they were richer in desox
ribonucleic acid than their sensitive parents. Rates
of multiplication of the resistant variants did not de-
pend on the amounts of ribonucleic acid

Hobson*** could establish no change in the prop-
erties of erythromycin- resmam strains as compared
with their parent erythrom , €X-
cept slower growth and crossresistance to carbomycin.

Eagle,"* using isotopically labeled penicillin, dem-
onstrated that, in addition to extracellular penicillin-
ase production, by which bacteria convert penicillin
to penicilloic acid, or, as in 1 instance, dependence
on penicillin for multiplication, there are at least 3
mechanisms of penicillin resistance: a number of
strains degrade penicillin after it enters the cell —
this was found in Esch. coli, P. morganii and Shigella
paradysenteriae; the resistant strains bind less peni-
cillin than the sensitive ones; and, by some unknown
mechanism, cells of penicillin-resistant variants of
normally sensitive strains may combine with penicillin
to the same degree as the cells of the parent sensitiv
strains without being killed.

NEJM 253 (1955): 1019-1028
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Louis Weinstein, 1908-2000
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when
staphylococci '

resist us¢
adrug

of choic

ERYTHROCIN

MLY-ACTIVE ERYTHROCIN

AVERAGE ADULY DOSE:

ALSO FOR CMILDREN: |

...adds new certainty to treatment of infectious disease

Pfizer



Vancomycin, A New Antibiotic

ITL. Preliminary Clinical and Laboratory Studies

R. S. GRIFFITH AND FRANKLIN B. PECK, JR.

Laboratory for Clinical Research, Indianapolis General Hospital, Indianapolis, Ind.

cw microorganism, Streptomyces orientalis, was isolated from a soil sample
ed in Indonesia. An antibiotic recovered from the culture medium in which
tinomycete was grown was found to be primarily active against gram-
. cocci. Vancomycin® is the generic name given to this antibiotic. McCor-
nd his associates’ have shown it to be relatively stable in acid media, Ziegler
co-workers*® have demonstrated it to be bactericidal in nature.
r aim was to study the bacterial spectrum of this antibiotic and to confirm
s reports™ # of the lack of development of resistance by Micrococcus py-
i var. aureus. We were also interested in possible clinical uses for vancomy-
onsequently, the following studies were made.

RESULTS
terial Spectrum. Fifteen species of organisms were used to test huclcr_ial sus-
lity to vancomycin (table 1). Of 24 strains of Streptococcus Ixt'I.)I(f[\'Ilc‘lu‘. all
inhibited by concentrations of 0.156 to 2.5 ug./ml. of vancomycin. 'le{'—onc
strains of M. pyogenes var. awreys were inhibited by f]llullons of 0.156 to
yg./ml. of the antibiotic. The 2 strains that were rcsmgm to vancomycin
Llw‘cpliblc to penicillin and erythromycin, Six strains (.)I. ,Fcnm",mim\ls,ttl-m
lococei were included in the series, and all were sensitive l.n vancomycin.
ervthromyein-resistant strains were also found to be inhibited by vanco-

er species in which we found sensitive organisms included ASrrr/)ztxz\trf-c-ll,\’ viri-
: ) , > RTTE o o,
Sireptococcus pneumoniae, Micrococcus pyogenes var. albus, S{Illtln(.) ll!(.

Slight sensitivity was noted toward 1 strain of Aero-

Streptococcus faecalis. i B
aerogenes and one strain of Neisseria catarrhalis. %
u»/n-lu; -occal Resistance to Vancomycin. The development of rc";L e
cal organisms was studied by the seria! subculture ".]_Cﬂ,mdd c‘?',;.l;l‘\, f,mm
"wa'wu:s var. aureus were used, all of which had been I.\Ol‘llc do:iul':"dn o
A technique similar to that us.cd by }-Imghl gn. 1" i —
25 times in media containing varying con
centrations of vancomycin (fig. 1). The inhibitory CQm?n[(r'd[:“:,foir(:::?|t0::})[L]I,:
was considered to be that which produced co.mplctc pre:lcn 19 ”‘e\m b
test organism. It was found that resistance did not develop in S s

Staphylococcus aureus used for lh,e study.
Preliminary Clinical Studies. We have

ant staphy-

ilent material. 3
employed. Each strain was subculture

found that vancomycin can be adminis-

b 5 g jcin is Vancocin.
The trade name of Eli Lilly & Co. for vancomyc

VANCOMYCIN Griffith and Peck

Antibiotics Annual (1955-1956): 619-622

Vancomycin, a New Antibiotic

IV. Pharmacologic and Toxicologic Studies
R. C. ANpErson, H. M. WorTH, P. N. Harris, aND K. K. Cuen

The Lilly Research Laboratories, Eii Lilly & Co., Indianapolis, Ind

A new antimicrobial agent, vancomycin,* has been isolated in these labora-
tories from strains of Streptomyces orientalis. Studies on the production, purifica-
tion, and biologic activity were published previously by McCormick et al ' and
Ziegler et al.* Griffith and Peck® reported the preliminary clinical data, Vancomycin
has been shown to be bactericidal at low concentrations and to be effective against
antibiotic-resistant microorganisms, Development of resistant strains during therapy
has not been obscrved. Because the antibiotic has continued to show promise in
the chemotherapy of infectious discases, various pharmacologic and toxicologic
studies have been undertaken

EXPERIMENTAL METHODS

Freshly prepared agueous solutions of appropriate concentrations were used,
vancomycin hydrochloride being soluble to the extent of 200 mg./ml. The pH
varied from 1.8 for some of the early lots to 5.8 for the more recent ones

Acute Toxicity. A total of 160 mice, 75 rats, 35 guinea pigs, and 8 dogs were
injected by various routes after being deprived of food overnight, Concentrations
of the solution were adjusted so that appropriate volumes were used. All animals
were observed for one week after injection, and deaths were recorded. The LD,,
was computed by the method of Bliss. !

Chronic Toxicity. Studies were made in four species. Three groups of 5 female
rats each were injected subcutancously daily for 29 weeks. In addition, 9 female
mongrel dogs were injected intravenously each day for various periods. Blood
samples were taken from the jugular vein for hematologic studies, and urine was
collected by catheterization at biweckly intervals for analyses. Six rhesus monkeys
were administered daily doses by vein for 16 to 187 days. Blood samples were
also obtained for similar studies. Six cats were given intramuscular doses daily for
three months and observed for any cighth nerve damage, according to the method
of Molitor.” All animals were submitted for complete gross and histologic examina-
tion at death or on sacrifice.

Anaphylaxis. Nine guinea pigs were given an initial dose subcutaneously and
challenged by an intravenous injection 25 days later.

Effect on Blood Pressure Respiration, Intestinal Motility, Electrocardiogram,
and Urinary Flow. Five dogs were anesthetized with phenobarbital sodium and
observed for changes in blood pressure, respiration, intestinal motility, and electro-
cardiogram. The ureters of 3 dogs were cannulated and the urine flow recorded.

* The trade name of Fli Lilly & Co. for vancomycin is Vancocin.

VANCOMYCIN Anderson et al

Antibiotics Annual (1956-1957): 75-81
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/'E HEREDITY OF MULTIPLE DRUG RESIS
BACTERIA

TSUTOMU WATANABE
Department of Bacteriology, Keio University School of Medicine, Tokyo, Japan

INTRODUCTIO! ‘
DRUG-RESISTANT SHIGELLAE IN JAPAN . «
DEVELOPMENT OF MULTIPLE DRUG RESISTANT SHIGELLAE AND ESCHERICHIA cOLI
EripeEMior or MuvrirLe DruG R SHIGELLAE AND ESCHERICHIA coLl
Tics oF MurTiPLE DRUG RESISTAN
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Spontaneous Segregation of Resistance Factors
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Circular Models of R Factors

Interactions between RTF and F Factor in Escherichia coli K-12
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High Frequency Resistance Transfer System (HFRT)
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Molecular Basis of R Factors 106
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SUMMARY 108
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INTRODUCTION multiple drug resistance creates a serious problem
in the therapy of this disease.

In 1959, it was found by Japanese investigators
(5, 6, 89) that multiple drug resistance can be
easily transferred between shigellae and Escher-
ichia colt by mixed cultivation. This discovery led

In civilized countries, bacillary dysentery is no
longer an important disease but in areas where
public health is underdeveloped it still presents a
serious problem. It seems rather paradoxical
that in Japan, where sanitary conditions are s
considered to be fairly good, bacillary dysentery ~™&BY Japanese wgrkers to ?hc genetic study of
is still one of the most important infectious multiple drug resistance. We have found (115,
due to the develop- 123, 124, 125, 131) that the multiple drug re:
ance factors are carried and tran:
episome (17, 47, 50). Multiple drug
therefore, an example of “infective heredity”
(Zinder, 147; Lederberg and Lederberg, 61).
Investigations of the biochemical mechanisms of
multiple drug resistance indicate that, at least

. This is apparent!;

ment of bacterial strains highly resistant to
Shortly after World War II, a high in-

cidence of sulfonamide-resistant shigellae ap-
peared, and, since 1957, shigella strains with
multiple drug resistance have been isolated with
increasing frequency each year. This multiple ™" "P ’ 2 ’
drug resistance involves streptomycin (Sm), with Su, Cm, and Te, the resistance is due to
chloramphenicol (Cm), tetracycline (Tc), and reduced permeability of the cells to the drugs.
sulfonamide (Su). A small proportion of these Initially, the problem of multiple drug resist-
Shigella strains are resistant to only some of the ance received attention because of its medical
but the majority are resistant to all. Since  importance, but more recently much effort has
drugs are our most powerful chemothera- been devoted to genetic studies from which the
entery, the phenomenon of episomal nature of the responsible factors is

87

Bacteriological Reviews 27 (1963): 87-115
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Are germs
winning the war
against people?

ed b

we 5 ntibiotics.

that many types of bacteria have acquired the ability

on to each other faster even than people spread
Medic d this situation

N press ep an spread their

nce not just to one but to several antibioth me. And the bitterest

all i that the use of antibiotics « Iy aggravates this situation,

Doctors can no longer afford 1o s as freely as too

many have heen ng for too long, Some x that the use of anti

biotics must be sharply curtailed in medicine and in the meat- and poultry

industries as well, 1f not, they say, we may hind ourselves no better

off than we were in the 1930', hefore the advent of sulfs and penicillin

when cleanliness was about the only weapon we had against bacterial infection

This situation has many medical authorities deeply worried. It is so new
that the problem of controlling it cannot yet even be defined. This Is
particularly disconcerting because the germs involved can cause every-
thing from food poisoning and typhoid fever to cholera and plague.

The problem of tr ble | il drug resistanco was thought, as
late as 1962, t 1o the Far East, Since then, it has popped up in
Germany, , Britain, Holland, Switzerland, G | ecently

the Unit The first news of contagious bacterial drug resistance

2k Lancet, a British medical

L, where Dr, David H, Smith

t common form of drug resistance in o wide

ety of bacterial infections he had examined in Boston hospitals, Dr, Smith

believes it presents s « hazard to the public health and urges that &

national survey of the y m be undertaken

The story of how medical scientists discovered the probler
to the 1950's, when Japanese hacteriologists were studying the Sh

um's resistance

lly, | in be

changing, their hereditary ) %0 Ve . them. For

untibiotics. This bacterium is a principal caus

tic by mu

t of approx rly ever ) i mutite
sist the of streptomycin, even in the alwence o ig. In the
of the drug, however, the resista h survival ad

ts vulnerable ne r » bacterium

were
namides
streptomye y did not
wpply. It would account for the development of resistance to one drug at a
time, not three ur at once.
In addition, Japanese doctors discovered that some dysentery patients
carried both Shigellae bacteria that were resistant t antibi¢ and
another very different bacterium that was resistant to the same thr
Those tw

vations m it appear that resistance to several anti

once was actually bein
of three or four
bacteriologists ), Scientists later
el that the packages of multiple drug resistance themselves, multi
n bacteria, and that they were 1 from cell to cell on contact, The
fance traits apparently achieve their protective effects by preventing
plibioties from getting into the bacterial cell
Scientists do not yet know where drug.resistance traits come from
| 1o know that they exist in many kinds of bacteria, They also know that
I cin that are sensitive to drugs can “catch™ from other bacteria resistance
1o all the most effective antibiotics used in medicine toaay.
e, B, S. Auderson of Britain’s Public Health Service has even found o
i en powerful antibacterial
ulfonmmides, neomyein,

Superhu; we 1o more (b

ag e.chloramplien

What causes bacteriologists great concern is the prospect that such a bug
Jight get loose and create an epidemic of invulnerability to drugs among
germs throughout the world. This could conceivably happon if the spread
of these multiple-resistant germs is not checked

Studies in Japan and Britain have shown unequivecally that tho use of
ntibioties encourages the spread of multiplo-drug resistance factors in
cteria, For example, suppose that a few of Dr, Anderson’s Superbugs were
ing in o mass of bacteria sensitive to tetracycline. Administration of that
ic would kil the sensitive germs all right, but & of Superbu

wring use of antibiotics would lessen the spread of bacterial drug re-
ynce. Also, because the resistance traits are unstable, and frequently
\ppear spontaneously, not bringing them out with antibiotics may even-
Ily make them vanish.

There is no doubt ame suthorities that the rise in the number of
multiply-resistant bact s due largely 1o the impradent use of antibiotics
edicine and their pread use—for treating and preventing infection
the raisin cattle and poultry. This latter application has greatly
ved the quantity and quality of meat in this country; it is uncertain
t effect curtailing t antibiotics would have meat productior
Neverthe derson, who has studied bacterial drug resistance
fed on antibiotic-treated feed, | declared that “The time has
me for & reexamination of the whole question of the use of anti
« and other drugs in the rearing of liv
And Dr mi Datta of the Postgrad cal School of L
v she has studied the pr m in huw ists that “antibiotic
erved for when really nec ry.”
nwhile, the pharmaceutical industry is working harder than ever
) e antibiotics so that we can at Jeast stay even in the war against

JOHN AL OSMUNDSEN

sacterial enemies,

Look Magazine, November 1966
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to (a) abstracts published in connection with meet-
ings, or (b) press reports resulting from formal and
public oral presentation

ENVIRONMENTAL POLLUTION
WITH RESISTANT MICROBES

Tue do-no-harm doctrine, fundamental to most
physicians, is often unwittingly relegated to second-
ary status by the understandable human desire to
“do something.” The unfortunate consequences of
this reversal of priorities are nowhere better cata-
logued than in the chronicles of antibiotic usage,
where three decades of secondary catastrophes are
recorded. The phenomena resulting from the toxici-
ty and hypersensitivity induced by these miracle
drugs exhibit their mark in every bodily organ, cell
and orifice. To wager today that any new antimi-
crobial agent will be completely safe, regardless of
its alchemy, is to ignore the laws which make pau-
pers of chronic roulette enthusiasts

The untoward effects awaiting the drug recipient
himsel d be sufficient reason to heed the dire
words used by the antagonists of promiscuous anti-
biotic therapy to warn against its inherent hazards
In the current issue of the Journal, however, two
articles exemplify a problem with a far more anx-
jous portent: that of changing the entire microbial
ecology to one generally resistant to available anti-
bacterial agents.

The first report, by Aserkoff and Bennett, on the
fecal excretion of salmonellae is an illustration of
how antibiotics not only may fail in their intended
purpose but may give rise to the exact problems
they were supposed to prevent. Fearing a major
epidemic, local health officials advised the adminis-
tration of either ampicillin or chloramphenicol, 1
gm daily for three days, to several hundred victims
of a Salmonella typhimurium food-poisoning out-
break. Rather than aborting the fecal output of
salmonellae, as the authorities had hoped, the antibiot-
ics seemed to encourage prolonged postconvales-
cent excretion. Of the patients who received thera-
py, more than twice as many were continuing to
shed organisms a month later when compared to a
group who did not receive any antimicrobials. At
least as important, however, was the finding that

carly 10 per cent of the strains of salmonella re-
covered from patients exposed to drugs were resist-
ant in vitro to multiple antibiotics (the original
offending strains were not), and that this resistance
was largely transferable to sensitive organisms. The
increased hazard to possible recipients of these re-
sistant forms and the potential for widespread dis-
semination of antibiotic-resistant salmonellae, al-
ready noted in England,' are frighteningly obvious

Although the implications of the data presented
by Askeroff und Bennett are important, the informa
tion on which their report is based is not wholly
interpretable. The amounts and duration of antibiot-

ic treatment recommended and used were perhaps
quite inadequate and might actually have encour-
aged persistence and the development of resistance.
Herrell®* has suggested that treatment of salmonella
gastroenteritis, with much larger doses and for longer
times, is still indicated in some patients, particularly
those peculiarly susceptible to systemic invasion by
the salmonella. Some reports, however, in whic
more extensive treatment program was employed
lend support to the thesis advanced by Askeroff and
Bennett, and it is obvious that more rigorously con-
trolled trials are needed to resolve these differences
of opinion. It would also be worth learning from a
sufficiently large series of patients whether adequate
antimicrobial treatment affects the development of
the true chronic salmonella carrier state

The other study in this issue is by a group of
Danish workers with sufficient patience (and storage
space) to observe staphylococcal disease and to
study the responsible organisms collected through-
out their country over a 10-year period. It indicates
clearly that the dominant staphylococci responsible
for disease in hospitals are selected by the pres-
sures of the antibiotics used in the environment and
that the shifts in staphylococcal phage patterns are
associated with a broadening of their antibiotic re-
sistance patterns. The “simple rule” of these inves-
tigators that “strains sensitive to an antibiotic can
hardly maintain or gain a dominating epidemic posi-
tion in environments in which this antibiotic is ex-
tensively used” is a sufficiently elementary exposi-
tion of the experience in our own country over the
past 25 years.* Their general observation that antibi-
otic resistance is associated with a less favorable
outcome in bacteremia should, regardless of the
underlying reasons, engender appropriate concern

Antibiotics must, of course, be used. When ap-
plied appropriately, they relieve suffering and pre-
vent death. But their application should be carefully
scrutinized and based on reasonably sound princi-
ples. Man has succeeded in polluting his environ-
ment with an astonishing variety of noxious agents
The development of an antibiotic-resistant microbial
milieu might be a logical extension of this self-
directed biologic warfare, but it is doubtful if many
physicians would wittingly subscribe to such an
idea. Perhaps it is time to wonder whether the
unwitting accomplishment of the same end, without
critical appraisal, is any less serious an offense

RICHARD A. GLECKMAN, M.D.
MorToN A. Mapor¥, M.D
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can be performed; decision on the donating of
eyes or other tissues that can restore lost functions
to the living
Whatever one may believe about a life after
death, one can scarcely deny that the memory left
in the thoughts of those still living provides a
means of achieving some part of it
As penned by an unknown author:
We cannot know the ending of the path,
Nor quite accept its regimented biiss,
Devoutly planned for life’s long aftermath,
Nor hold to any certain thing, save this
They have not gone, nor can they dwell apart
Who still have place within some living heart

INFECTIOUS DRUG RESISTANCE

Since the inception of antibiotic therapy, the dra-
matic healing power of antimicrobial agents has
been threatened by the ever more insistent emer-
gence of antibiotic-resistant bacteria. Some of the
clinical' and biologic? problems posed by this phe-
nomenon have been summarized recently. Until
lately, the principal mechanism responsible for drug
resistance was thought to be spontaneous mutation
at a low rate to a particular drug resistance followed
by selection of resistant cells in the presence of the
drug

Although threatening enough, this mechanism is
slow and cumbersome in comparison with infectious
multiple drug resistance, a newly discovered
process that is intellectually fascinating and thera-
peutically frightening. First recognized in Japan in
1959, infectious multiple drug resistance is a
process by which sets of genes determining resist-
ance to several unrelated antibiotics are transferred
together from resistant to sensitive strains by cell-
to-cell contact

These genes are not located on the bacterial
chromosome, but on extrachromosomal genetic ele-
ments called R factors, which are composed of DNA
but replicate autonomously. R factors contain a re-
gion called RTF (resistance-transfer factor) that de-
termines infectivity and to which the separate
drug-resistance genes are attached. R factors resem-
ble viruses without coats, but they are also modified
sex factors since they mediate their own transfer
from cell to cell.

Transfer occurs not only within species of the
enteric bacteria but also between groups as diverse
as shigella, salmonella, klebsiella, vibrio, pasteu-
rella, serratia and the ubiquitous Escherichia coli,
which can serve as a reservoir. Indeed, Esch. coli is
of key importance in facilitating transfer of R factors
from one pathogen to another and from animals to
humans.

An analogous situation exists in the staphylococci,
where antibiotic therapy has been notoriously diffi-
cult. Genes for resistance to penicillin, erythromy-
cin, tetracycline, chloramphenicol and kanamycin

are carried on extrachromosomal particles called
plasmids.? No RTF’s have been found, but plasmids
are transferred from cell to cell by phages. It may be
the rapid emergence of drug resistance among the
staphylococci is related to the dissemination of
plasmids by phage transduction.

The first report of R factors outside Japan came
from Great Britain in 1962, and by 1965, extensive
surveys of their distribution as well as studies of
their fundamental properties had already been car-
ried out there** as well as in Japan®; R factors had
also been reported in other European countries and
in Israel. However, the first clinical study of R fac-
tors in the United States, by Kabins and Cohen,
appears elsewhere in this issue of the Journal, and
similar studies are in progress in Boston and New
York. These investigations stress the present wide-
spread occurrence of enteric bacteria harboring R
factors in this country. And they emphasize the
threat to antibiotic therapy posed by these infec
tious agents as well as the need to monitor their
spread

Both Japanese and British studies have correlated
the precipitous rise in frequency of R factors with
the increasing use of antibiotics not only in clinical
practice but also in the care and feeding of live
stock. Antibiotics are now incorporated routinely in
livestock feeds, providing a constant selection pres-
sure on R factors that can be readily transferred to
man. It appears that unless drastic measures are
taken very soon, physicians may find themselves
back in the preantibiotic Middle Ages in the treat-
ment of infectious diseas
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POST-TRANSFUSION PURPURA

A sixtH case of post-transfusion purpura is de-
scribed by Morrison and Mollison in this issue of
the Journal. The infrequency with which this disor-
der occurs places it rather low among the various
causes of postoperative thrombocytopenia, but some
of its implications deserve consideration. Morrison
and Mollison suggest that part of the antibody pro-
duced in response to the P14! platelet antigen
crossreacts with a structurally similar antigen on
autologous platelets, resulting in thrombocytopenia
and absorption from the circulation of the cross-
reacting antibody fraction and thereby rendering it

NEJM 275 (1966): 277
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Usage of Antibiotics in a General Hospital:

Effect of Requiring Justification
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Are Family

Doctors
Prescribing
Too Many
Antibiotics?

NEA D’AMELIO, Associate Editor

The AMA News story, reproduced
above, prompted us to mail a question-
naire to 10,000 family physicians in pri-
vate practice and 10,000 residents in hos-
pitals across the country. We wanted to
know what “the accused” had to say about
the allegations. We were deluged with re-
plies: 5,331 MEepicaL TIMES readers (an
incredible 53% ) and 2,358 residents (24%
of those queried) answered the questions
we sent them. (See Tables I and II for a
statistical look-see at how they voted). In-
terestingly enough, and perhaps not sur-
prising, family doctors were divided in their

(VOL. 102, NO. 1) JANUARY 1974

Antibiotic use
held excessive

Physicians are over-prescribing anti-
biotics, resulting in resistant strains of
bacteria and an increased number of
“superinfections,” the director of FDA’s
Bureau of Drugs told the Senate Small
Business monopoly subcommittee.

“There may be 100,000 to 300,000
cases each year (of blood poisoning
from superinfections), of which 30% to
50% are fatal,” said Henry E. Simmons,
MD.

FDA last week started to set up an
advisory committee on antibiotic use.

Harry F. Dowling, MD, emeritus pro-
fessor of medicine, U. of lllinois, said,
“It is doubtful the average person has
an illness that requires treatment with
an antibiotic more often than once ev-
ery five or 10 years.” Antibiotic produc-
tion has needlessly increased, however,
in the past 10 years, he said.

The physician’s fear of failure to help
his patients—stronger than his fear of
complications—motivates him to pre-
scribe antibiotics, suggested Calvin N.
Kunin, MD, of the U. of Wisconsin
School of Medicine.

opinions about the over-prescribing of anti-
biotics, but 9 out of 10 of the residents
surveyed think that physicians in private
practice are over-prescribing antibiotics—
and significantly so.

Perhaps it’s the “generation gap” that’s

showing, but it’s worth noting here and now
the following comment from a private prac-
titioner:

“I happen to serve as a student health

director and I've noticed that the older doc-
tors usually do prescribe antibiotics more
freely than the younger doctors—but, on
the other hand, their patients usually lose

Medical Times 102 (1974): 53-61

“I wonder if the Emeritus Pro-
fessor ever was obliged to cure
a stevedore of acute tonsillitis
while the patient is working full
time.”

fections often turn into fulminating ones
with severe after effects such as rheumatic
fever and acute glomerulonephritis. If the
FDA would stay out of medical research
and stop interfering, more and better anti-
biotics could be discovered to take care of
resistant strains.”

The charge that doctors’ over-prescribing
antibiotics were resulting in resistant strains
of bacteria and an increased number of “su-
perinfections” came under sharp attack by
over 100 respondents.

From Illinois, a family physician com-
mented: “The real factor to consider is how
many of these resistant or superinfective
organisms actually prove to be a significant
primary pathogen to persons of average
health. In other words, are we creating new
infective organisms for the general popula-
tion by treating with antibiotics in the ‘gen-
erally accepted manner’ of today? Are we
making more trouble than we are clearing
up or preventing? I think not, in the absence
of some trustworthy studies to the contrary,
despite what a few power-hungry physician-
bureaucrats, or forgetful, retired profes-
sors of medicine may say.”

And another family physician in the mid-
west wrote: “Resistant strains are caused by
the under use of a particular antibiotic on a
particular germ. In other words, not getting

the infection completely killed, leaving the
more resistant germs to propagate and
spread to other people. Never use antibiotics
half way. But when you do, use them enough
to really do the iob.”

Typical of more than 300 family doctors
who wrote with little warmth or sympathy
for the testimony of FDA doctors was this
note from a Texas diplomate in Family
Practice: “T'll tell you the only thing I think
is being overprescribed and that is a hell of a
big over-dose of government being rammed
down the esophagus of the medical profes-
sion. Like any other OD, it’s either going to
injure or kill the patient—in this case, yours
and my profession.”

FDA MDs Are Not in the ‘Front Lines’

In answering the second question, “Do
you agree (with the emeritus professor of
medicine) that the average person does not
require antibiotics more than once in every
five or ten years,” almost 90% of our family
practitioners answered No—and with a great
deal of emphasis! On the other hand, our
resident respondents were divided with 55%
voting Yes. Here’s a rundown of some
“quickies”:

e “Such statements as these are from men
who are not on the firing line of practice.”

e “Send these men out to rural South
Dakota to practice medicine and see if they
don’t change their minds.”

e “This question hinges on the word ‘re-
quire’—nobody ‘requires’ antibiotics, I sup-
pose, but they are cheaper than funerals.”

MEDICAL TIMES




Educators dec not trea bu y 1 ery knowledgeable about
antibiotic usage. Physici: ma 11 informed on use of antibiotics.
Therefore, peer review

Physicians do not want X uling on antibiotic usage to come from
Washington.

The foremost drive for s to market antibiotics is the profit motive.

The duty of the hospital pharmacist is to see that the right amount of drug
is given to the patient at the r e.

To be used properly, antibiotics should be used for bacterial infections and
should not be used prophylactica

Laboratory cultures should precede use of antibiotics.

It is the uncommon patient with the uncommon cold that sees a p
Therefore, antibiotics may be justified in this clinical set

Use of large amounts of antibiotics in itself may not be bad.
Antibiotics can be prescribed over the phone without a culture.

A level of antibiotic usage that would constitute appropriate efficacy
can be determined.

Inappropriate ntibiotics exposes the patient to dangers of the
m £

antibiotic wit] an; the advantages.

Use of antibiotics in hospitalized patients may affect the health and
welfare of other patien in the hospital.

Use of antibiotics on clean surgical sites is not useful and may be harmful.

Obtaining a pre-treatment culture improves the appropriateness of antibiotic
use.

Assaying anti lood levels during therapy could improve therapy.

Antibiotics are prescribed more widely by physicians educated in the
anti

Fear of malprac i ans tc use more antibiotics.

The incidence of resistant gram-negative infections is growing and this may
be due to an otic therapy.

Edward Kass papers, Countway Medical Library



Third Era, 1981-1988

STATEMENT REGARDING WORLDWIDE ANTIBIOTIC MISUSE

Antibiotics have been developed to treat diseases caused
by micro-organisms in humans, animals, and cultivated plants.
However, these antimicrobial agents are losing their
effectiveness because of the spread and persistence of
drug-resistant organisms. Moreover, unless steps are taken to
curtail the present situation we may find a time when such
agents are no longer useful to combat disease.

We are faced with a worldwide public health problem. It
is due in large part to the indiscriminate use of antibiotics,
especially in the following practices: a) dispensing
antibiotics without prescription; b) using clinically-useful
antibiotics as growth promoters in animal feeds and on
agricultural crops; c) prescribing antibiotics for ailments
for which they are ineffective; d) misleading consumers by
advertising antibiotics as "wonder drugs," especially in areas
where dispensing is not regulated; e) using different labeling
and advertising to sell the same product in different parts of
the world.
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Let no one suppose that widespread use of antibiotics is
in any way a substitute for good sanitation and personal Photograph courtesy of Steven Liss
hygiene. Efforts in improving these mainstays of infectious
disease prevention and control must be encouraged and
strengthened. At the same time, it is imperative to increase -
awareness of the dangerous consequences of antibiotic misuse Stuart Levy releaSIng the
at all levels of usage: consumers, prescribers, dispensers, !
manufacturers, and government regulatory agencies. Only then

can we begin to institute measures to curb the unnecessary use “Statement,’ in BOStOﬂ, 1981

and flagrant misuse of these drugs.

We, the wundersigned, have drafted this statement to
instigate action towards halting this ever-increasing
worldwide problem. We would like this communication to serve
as the impetus for organizing national and international

Molecular Biology, Pathogenicity, and Ecology of Bacterial Plasmids (New York: Plenum, 1981)
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APUA: History and Goals

Since the initial dis y of antibiotics, scientists
were concerned about resistant strains and predicted
their emergence. What w d was the
rapidity and extent of the change in the ecology of
resistance plasmids which is n: C vorld
environment. This situation is the direct result of
massive use of antibiotics ar f restraint in

cription and utilization.

Many have helped to establish
the Prudent Use of Antibiot e
bership inclu dividuals from fifty coun-
tries d e ar exists because of

Statement Regarding Antibiotic
The Statement was
ns at a Janu:

incidence of antibioti
genic bacteria, parall
increase in pools of re
mmon non-pathog
public health conc
The very establ Y of the Alliance has brought
cognition of the problem and prc
joining to r in order to find solutions to this world
health e. Among the of the Alliance are
the foll

1) Inform and edu
public about the dang
antibio

2) Inform and ed!

spensat
3) Provide data to individual g
terested in preventing antibiotic misuse and overuse.
4) Promote national policy for uniform anti-
biotic packaging that ensures clear descriptions of
the indications for use, duration of use and possible
side effects of the drug

Our goals y to achieve. We must re
and educate many communities world:
I, veterinary, p eutical pharmacolog
and the genera c. Education into the
s and usage is imperative in ord:
eat

w antibiotics

aspirin
Abuse and overus
tices. Individuals and local group
primary problem of their own country
th others, global antibio

antific Working Group

can as a standard

ho wish to join APUA in striving to achieve
uniformity =

ganization, Pan American ion and
health organizatior
have been b sgh APUA, members w
be kept awa " a develop
t in the world and steps being taken to curtail
and misu Recommendations and advice
will be sought on how to deal with the ever-incre
ing problem of
The initial means for achieving these aims
be this Newsletter, audiovisual educational mat
als and facilitation of the exchange of informatic
among our members. Whe ible small research
grants will be given for work related to these goals
This inaugural i of the APUA Newsletter ini
tiates a firm commitment to provide current and his.
torical perspectives and information on antibiotic
usage and the problem
worldwide. It tabli
of information among me!

Thomas O’Brien, circa 1986
Credit: BWH Archives
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NEWS

cern about the conferen scveral indi-
vidual members of conference planni
groups; one, for example, wrote that &
n onal conference would be pre
ture because there are insufficient dat
He then had several of the planning docu-
ments reviewed by experts (including him
self) and four reviewers agreed the conf
ence should be scaled down, although tv
ccommended ad. Hopes for
arge conference have not been entirely
bandoned, however; the workshop next
nonth may lay the groundwork for a large
confe ter Tim Beardsley
hcharanskii release
triggers hopes
Stockholm
Tue release from the Soviet Union last
week of Anatolii Shcharanskii after nine
years in prison for alleged espionage
appears to have raised spirits not only in
the West but also within the Soviet Union.
In Moscow last Saturday, a group of refus-
niks at a special meeting to mark the 850th
anniversary of the birth of the mediaeval
scholar Moshe Ben Maimon (Maimonides)
issued a statement hoping that “those who
have been striving for the simple and natu-
ral right to live in Israel will soon be free to
do so

The Maimonides seminar was the big-
gest gathering of refusniks since 1980,
More than 40 people took part, including
two visitors from Scandinavia, Dr Jens
Larsen of Denmark (who spoke of last
year’s Niels Bohr celebrations) and Dr
Oyvind Gron of Oslo (who spoke on the
expanding Universe).

Apart from abstracts of recent work
presented by almost 30 refusniks, there
was also a poster session which appears to
have been stimulated by the efforts made in
recent years by scientists in the West who
have been seeking means by which refus-
niks might ¢ bute to international con-
ferences by means of posters displayed in
absentia.

Ironically, the Moscow seminar almost
coincided with a meeting held in London
by the Institute of Physics to mark the
ninth anniversary of the arrest of Dr Yurii
Orlov, now exiled to Yakytria, Siberia
Since the expiry of Orloy’s fiv r prison
sentence, there have been sever:
paigns to persuade the Soviet authoriti
commute internal to external exile.

Last week, the British lawyer John Mac-
donald announced that he had now written
to the Soviet authorities to argue that,
Orlov had now turned sixty (pension
age in the Soviet Union), he should be
allowed to settle in Britain. VeraRich

1986 Nature Publishing Group

Nature 319 (1986): 611
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“Some influential critics
from industry believed that
such an activity cast
wrongful doubts on the
efficacy of their antibiotic
products ... [The Task
Forces] ... were
disregarded and even
downplayed under the
guise that the problem was
being overstated.”

Stuart Levy

From The Resistance Phenomenon in Microbes

and Infectious Disease Vectors (Washington:
National Academies Press, 2003)
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Mankind Had a Near Miss
From a Mystery Pandemic

IN THE aftermath of the
six-day war in the Middle
East last summer, direct air
transport from Uganda to
Germany and Yugoslavia
was disrupted. Shipments of
“green monkeys” for use in
preparing vaccines were di-
verted to London airport be-
fore transshipment.

In the process, a group of
at least eight monkeys ac-
quired a disease heretofore
unknown to medical science.
The disease remains un-
mamed but might be called
Marburgvirus, for it in-
fected at least 32 people and
killed five of them in Mar-
burg, Germany, and infected
two in Frankfurt.

Twen Ven ol Lae in-
fected cases were among
laboratory workers who han-
dled the monkeys or their
organs. Five were secondary
cases, nurses or doctors who
attended the primary ones
and were in direct contact
with the patients’ tissues or
secretions. In a brief review
in Nature magazine, Dr, C,
E. Gordon-Smith, director of
the British biological war-
fare research laboratory at
Porton, also alludes to the
transmission of Marburgvi-
rus as a venereal disease,
but this is perhaps conjec-
tural.

THERE IS, however, no
doubt that Marburgvirus is
extraordinarily contagious
and rapidly lethal in a dis-
tressingly high proportion
of cases, It is found in the
blood, throat secretions and
urine of infected animals
and men and direct contact
is the only known medium
of transmission. What might
have been an epidemic of
world-shaking dimensions
was contained by the sheer
good luck that it did not
spread to man at London
airport but first appeared in
the medically knowledgea-
ble environment of the labo-
ratory destinations.

The Porton laboratory

© Washington Post, 9/7/68

was involved when the un-
usually contagious character
of the new disease was first
realized by the German phy-
sicians. As its director re-
marks, “The facilities for
the study of infectious dis-
eases are of a kind proba-
bly unmatched" in Western
Europe; there is a strict
code of safety and specially
designed apparatus to cope
with hazardous operations.
Elaborate precautions are
taken to prevent the escape
of infective material and a
research section is devoted
solely to the study of labora-
tory hazards.”

Its scientists were then es-
pecially prepared for the
further experimental study
of the mew disease. They
soon showed that the Mar-
burgvirus was quite distinct
from any previously known
disease agent and quite un-
responsive to every anti-
biotic tried.

The virus is also under
study in Johannesburg and
in the United States Public
Health Service researchers
at the Communicable Dis-
case Center at Chamblee,
Ga., have confirmed that it
is a new virus though possi-
bly related to the vesicular
stomatitis of cattle.

THE ORIGIN of Mar-
burgvirus is unknown. It
may be indigenous to green
monkeys in Africa; it may
have been acquired by con-
tact with other animals in
whose company the mon-
keys were held during trans-
chinmant through Tandan

The threat of a major
virus epidemic—a global
pandemic—hangs over the
head of the species at any
time. We were lucky on this
occasion, but it was a near
miss. It could easily have es-
tal ed a verv large focus
of infection in countries like
India or China or South
Vietnam, and in our present
knowledge of virology we

would have been ill-
equipped to stop it from
dominating the earth, with
a half-hillion casualties,

. We have also seen the
irony of the constructive
role playved by a BW labora-
tory in containing the virus,
But we cannot blind our-
selves to the knowledge that
‘biological warfare now has
one more potential weapon
in its repertoire. Further-
more, a great deal of scien-
{ific ingenuity is dedicated
to “improving” such agents,
the most suicidal of human
enierprises ioday.
Marburgvirus is but one
example of the evils of na-
ture that are our real ene-
mies in the living world, It
is very unlikely to discrimi-
nate between Democrat or
Communist or Maoist. And
as human society is now or-
ganized, our encounters
with such threats will not
{or long be just near misses.

© 1968, The Washington Post Co,
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December 10, 1986

T1OSHUA LEDERBERG

PRESIDENT

My, Andrew Marshall
Office of Net Assessment
The Pentagon

Waghington, D.C. 20301

Dear Andy:

Your letter of the 4th and its enclosure from Gene Durbin
crossed a couple’things I just sent you about Aids, mainly the
ad for the NAS publications.

I think the latter would bring you up-to-date on the main
lines of present knowledge and if you have the time I wogld
urge you to go through them. If that is too time consuming
I think you might easily be able to get a briefing from some
of the principals who put those reports together or some other
group from the IOM.

1 appreciated the chance to read Gene Durbin's comment;
1 was not really able to decipher too much of what he had
handwritten. I wonder if your secretary woglq be aple to
transcribe those (more readily from your original) into type.

By and large I couldn't agree more with what Dr. Durbin
has to say! I have been viewed as an alarmist on these mat-
ters -- the reaction to the concerns that I wrote about 25 and
20 years ago was a dull thud. The same happened again in 1975
at the Asilomar Conference on recoyblnagt DNA when I tried to
urge that the risks of not proceeding with that research were
far greater than the potential hazardous by-products from well
regulated laboratories.

eports are if anything shaded on the copservatlve
side E:.tigTrregtimate of the situation. This was guite de-
liberate since even that presentation is sufficiently alarming
and it is very difficult to know what to advocate, that would
be furthered by enhancing the alarm even more. Both Baltimore
and Temin are quite vehement in print, and personally thg;ff -
gsexual transmission is all there is to worry about; the di e: 5
ence between Africa and the U.S. they would put down to unst; e
differences in sexual behavior. I am not at all confident o :
that; but at the moment there is no concrete evidence (happy to

Mr. Andrew Marshall
December 10, 1986

L

say) of methods of transmission other than se
However those are bad

needle inoculation, a e:
to pooh pooh my further concern that eve;“ f“
prevalent mode of tra i
the virus will not co

presently in a Very unstable stage of its r

My main answer to Drubin's very last par
that we don't have to invoke special environ
the behavioral ones are quite sufficient and
been evolving during the last 20 or 30 years

brgakout from Central Africa, presumably from an
voir.

There is no reason to believ
in what nature has in store for
sidious because of the very long
that it attacks the immune system
further problematics to the pos
of a vaccine. There is still a long
be effectively developed, presumabl
with various forms of chemotherapy
primitive when applied to viruses.
the enormous problem of testing suc
its efficacy. Certainly this is a
reach of the private sector, and, at the verv least. Qov
ment has to insure the liabilities that the private sector
pharmaceutical industry would face in attempts at further de-
velopment in this field. The vaccine hazard reimbursement
bill that the President recently signed (with the utmost re-
luctance!) is at least a step in the right direction, although
it would not in its present form apply to an AIDS vaccine.

Yes, there certainly does need to be a mobilization! The
IOM committee recommendations that a national commission be
established to look into all the social, political ramifica-
tions,as well as the strictly medical ones is a very sound one.
Better that it not be centered on the DoD's special security
concerns.

Just in the last week, in fact as I may have mentioned to
you the same morning I saw you at DIAC, I was able to persuade
my colleagues at IOM that we should be undertaking anticipatory
studies to see what else might be on the horizon by way of
these kinds of pandemic threat -- including some of the ones

Joshua Lederberg papers, National Library of Medicine
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INTIBIOTIC:

THE END OF MIRACLE DRUGS?
" -‘ o m ‘

© Newsweek, 3/28/94

© Time, 9/12/94

The Coming Plague (New York: Farrar,
Straus &Giroux, 1994)


http://www.time.com/time/magazine/0,9263,7601940912,00.html
http://www.time.com/time/magazine/0,9263,7601940912,00.html

Citations of "Superbug" Over Time

Citations for "Post-antibiotic"

Derived from LexisNexis Academic searches; see The Antibiotic Era, p. 177, for details

WHOQ Global
Strategy for
Containment

of Antimicrobial
Resistance

World Health Organization

2001



A Fifth Era (?), 2013-present

Annual Report of the
Chief Medical Officer

Volume Two, 2011
Infections and the rise of antimicrobial
resistance

“Antimicrobial resistance is a ticking time
bomb not only for the UK but also for the
world. We need to work with everyone to
ensure the apocalyptic scenario of
widespread antimicrobial resistance does
not become a reality. This is a threat
arguably as important as climate change
for the world.”

Dame Sally Davies,
Chief Medical Officer for England, (first
published online in 2013)
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A Threat to Our Economic Future

Final Report
March 2017
@ WORLD BANK GROUP
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High-level Meeting on Antimicrobial Resistance

September 21 @ 10:00 am - 6:00 pm
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Proposed Measures to Forestall the
“Post-Antibiotic Era”

[. Improved Surveillance/Assessment of Extent of Usage
II. Decreased Demand (especially inappropriate)
Vaccination and improved sanitation and infection control
Public education
Antibiotic stewardship and standardization of prescribing
Improved diagnostics to undergird rational prescribing
Decreased usage in agribusiness and veterinary medicine
ITI. Increased Supply
Innovation funds (eatly stage R&D support)
FEase of market entry (21°° Century Cures ... WWMEFD?)
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Gordon Meiklejohn, MD, FI
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BAaD Bucs. No DRuUGS

As Antibiotic Discovery Stagnates ...
A Public Health Crisis Brews

Bad Bugs
Need Drugs

Q@20

w ANTIBIOTICS

1 ceftaroline fosamik: Forest Laboraties, Inc

Approved October 29, 2010

© Infectious Diseases Society of America
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Limited P iom Astibacterial ALY Alechamizm

Background: The Need for 1 New FDA Approval Pathesy for High-Priority Antibiotics

As the mumbsar of patiants seccembing to antibiotic-res stant fefections s, the mmber of new antihiotics

i davalopment bos plommeted  Thess findings mmdemcors the need for antihiotc incentves amd a Saubls

approval patieay to adencs mesarch and development (F&TY) of desperately needed new anfibiotics. FDIA

ks am wssemtial rols to pliy o ensuring thet Arsenicans have acosss to safe ad sfectve dmgs. But, @mw 1141 CONGRESS

doing, the agency mmst exsne that the sk assocized with approving new products am approprizealy 15T SESSION

balamced against tha product:” bemafits o pationts and w0 wociety. To date, when it comes to amtibictics, and ——7
amtihintics noedod to trext paticnts with the met serions bacterial infections, FDUA's fde-banafit

qnatmhuhﬁmcuto\fbﬂlm Tha U S. regnlxiory emirooment 15 the prmmary mason St the feer To create a limited population pathway for approval of certain antibacterial

pharmaceutical comganies s£1 investing in antibictic RbeD repect fhey plan to focus fxtms efforts on. drugs.

mmarkets outside of the United States.

The LFAD Approval Mechandzm

Tha LPAT approval mechanism wounld provids an importnt newr

pproval patmny for antihactril drmgs that trext patisns: with the Y AR SENATR OR THR TINTTR
et varions et fore et fical fia IN THE SENATE OF THE UNITED STATES
whars immfficient satisfactory tharspentic options axst). It is not

Zeanible for avtibacteril drugs that frsat serion: infectons dus LIMITED POPLILATION Mr. HATCH (for himself and Mr. BENNET
h@hmmhmﬂwﬁnmbhhﬂmﬂmmﬁmﬂ
m:mnmmmmmmmmmmmp«mm

which mch serims infections comr. Itead, mdar the LPAT mechanise, 2 drog's safety and efectiwumess
would be studied in substantially wealkr, mmimihamnuﬂmﬂt’nh—mhh‘.hﬁn

imdiratnd for nes i owall oelldefeed 1 wFanke fur mchors S demos’ benefee b hoee

) introduced the following bill; which
was read twice and referred to the Committee on

Mmmemnhﬂ:mmh mem;m&mmmmmwmn A BILL

pm&wwofummﬂ-ummﬂ]ntmmm;ﬂnﬁmhm The LPAD

meckanism will not be med to approve antibacteial products that Teat mom coommen mfections or whers
wafficient altarmative therpentic options exist

Tha LPAD designation, a description of the imdicaisd popalation, e rationals for Bmiting we, and an LPAD
Josgo {similar to e loge prctursd above) would appesr in LPAD prodects” labsing. Throngh this
imfermation, DA weeld be providing notics to the heabh cars commmmity and payers that thews prodects
caary lens precise estimates of risk and, 25 a result, the drogs” marketing and use should be Emited to te
mdicated popalation. LPAD products’ Hmited use alse would help slow the re at which msistance o these
dmugs develops—an importent goal of the medical, public bealth, and patient commmmities. Of critical
importancg, the LPAD mechamiom ensomes that cimical decision-paking repmins in phryiciam:” londs. FDA
mﬂhmmmhmmgdahmsmefapprmﬂpmﬂnmmﬁmﬂnmmnfmﬂm Howervar, FDA will
sz ahbils bo poeriior LPAT produocts’ safe use thromgh s sxrsting Sentinal Sywiems

Dr. et Woodcodk, dimctor, FDA's Ceanter for Dirag Evaluation and Bassanch, ko stated that fuo
compamies bnse expressed inteest o purming the LPAD mechaniam, if the pattmay & sstablished.
Woodrock 2l said te LPAD mechanism provides a potential wary forsmnd Sor compamies to pamuse
gty nesded antibacherial dmgs. DG A knows at least seven companios with prodects Sot would fit
wmdar the LPAD mochamizm and balp the patisnt who desparately neod accass to thass dmygs.

Antibiotics 2re typically priced fr below the i trus vahs to society. As with OD desigmations, an LPAD
designation s expected to ncrease the price of thews drugs, comparsd with maditonally approved anidbiotics,
making ivestmant n LPAD antihiotics more altactive to phamacsutical companies. The dnags” highar
prics, in tormn, will sncowrags payoms, the health care comrmemity and providens to pley 2 mone active role
annming LFATk are used a indicated, which willl balp presarve the dmgs” effectrunss.

Finalhy, the LPAD dasignation could be tamporary or parmanant. If the drag spomsor byter want thromgh a
iraditvomal stady route for an additoral broad mdication, the LPAD designation wonld be removed

To ereate a limited population pathway for approval of

certain antibacterial drugs.

Be it enacted by the Senate and House of Representa-
tives of the United States of America in Congress assembled,
SECTION 1. SHORT TITLE.

This Aet may be cited as the “Promise for Antibioties
and Therapeutics for Health Aet” or the “PATH Act”
SEC. 2. LIMITED POPULATION PATHWAY FOR ANTI-

BACTERIAL DRUGS.
Section 506 of the Federal Food, Drug, and Cosmetic

Act (21 U.S.C. 356) is amended—
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Speeding new antibiotics to market: a fake fix?
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Conclusion

“What is the future of antibiotics? Antibiotics
are here to stay. Others, less toxic and more
active ... will be found. Costs will be
reduced. Side effects will be either eliminated
or controlled. Physicians will have well
equipped laboratories at their disposal to
evaluate each antibiotic and determine at once
the particular antibiotic required for the
treatment of a specific disease. Self
medication will be reduced to a minimum.
Government control of antibiotics will be
tightened, so as to render antibiotics safer,
more useful, and less expensive. The
antibiotic era will accomplish what nature has
intended it to be: Man’s control over
infectious diseases and epidemics that have
plagued mankind since prehistoric times.”

Selman A. Waksman, 1963

From the Selman Waksman papers, Rutgers University Libraries
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TASK FORCE ON PRESCRIPTION DRUGS

FINZAL RIBPORT

February 7, 1969

Office of the Secretary
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Washington, D.C. 20201

CHAPTER 4

THE DRUG PRESCRIBERS *

In the modern use of drugs, important roles are
played by the drug researcher, the manufacturer,
the distributor, the pharmacist, and the official
who carries the legal responsibility for drug safety,
efficacy and quality. But the most strategic role is
that of the physician who prescribes the drug.

It is the physician who has major responsibility
for the welfare of the patient.

It is the physician who is constantly faced with
an awesome assortment of competitive and often
duplicative products.

It is the physician who is the target of a barrage
of advice, information, guidance, and promotion
from detail men, advertisements, medical articles,
pamphlets, bulletins, and throw-away journals.

And it is the physician who—with or without
adequate training and competent advice—must
make the decision on which drug or drugs to
prescribe.

On his decision may well depend the health or
even the life of his patient. On it will depend, at
least in part, the quality, cost and effectiveness of
any drug insurance program, governmental or
nongovernmental. And on it will depend the eco-
nomic well-being of a drug company.

Rational Prescribing

The appropriate selection of a drug—the right
drug for the right patient, in the right amounts at
the right times *—is generally defined as rational
prescribing, and any significant deviation is con-
sidered to be irrational prescribing.

Ravivial PLeSuiiDIg 15 UUYIVUSLY L6 Tesuit Ol
judgments on many points—the safety and efficacy
of the drug for the clinical problem at hand, the
advantages or disadvantages of alternative forms
of therapy, the most appropriate dosage form, the
length and intensity of treatment, the possible side-
effects or adverse reactions, and the possibility of
drug interaction.?

To these may be added judgments concerning
relative costs.

* This chapter updates the material presented originally
in the First and Second Interim Reports of the Task Force.
'Task Force on Prescription Drugs: “The Drug Pre-
seribers,” U.S. Government Printing Office, Washington,

Rational prescribing is clearly a major goal for
the welfare of patients. It is likewise a major goal
for any drug insurance program. Here, emphasis
has been placed not directly on achieving rational
prescribing but rather on preventing some of the
more serious or costly forms of irrational prescrib-
ing. Among the latter are these:

The use of drugs without demonstrated
efficacy.®

The use of drugs with an inherent hazard not
justified by the seriousness of the illness.*

The use of drugs in excessive amounts, or for
excessive periods of time, or inadequate
amounts for inadequate periods.®

The use of a costly duplicative or “me-too”
product when an equally effective but less
expensive drug is available.®

The use of a costly combination product when
equally effective but less expensive drugs are
available individually.”

The simultaneous use of two or more drugs
without appropriate consideration of their
possible interaction.®

Multiple prescribing, by one or several physi-
cians for the same patient, of drugs which
may be unnecessary, cumulative, interacting,
or needlessly expensive.®

‘We recognize that some patients may be receiv-
ing as many as 16 to 20 different drugs simultane-
ously, prescribed by either one or several different
physicians,™ and that often physicians may not be
aware that their patients are receiving drugs
prescribed by others.

We see no reason to believe that any or all of
these types of irrational prescribing can be effec-
tively prevented—or that rational prescribing can
be effectively induced—merely by rules and regu-

*Ibid., pp. 34, 36-37.

* Goodman, Louis, ibid., p. 4.

®Malalay, Paul, ibid., p. 5.

®Task Force on Prescription Drugs: “The Drug Makers
and the Drug Distributors,” U. % Governmont Printing
Ofﬂco Washington, D.C., 1968, p)

" Kunin, Calvin M., cited in * Tho Dmg Prescribers,” op.

cit., p. 5.

‘Goldenthal Edwin L, 1bxd p 5.

° Cluff, Leighton E., !bld

1 “The Drug Pres(-ribors.” op4 cit., p. 5.
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‘Superbugs’ Kill India’s Babies and Pose an QOverseas

By GARDINER HARRIS DEC. 3, 2014

AMRAVATI, India — A deadly epidemic that could have global
implications is quietly sweeping India, and among its many victims are
tens of thousands of newborns dying because once-miraculous cures no
longer work.

These infants are born with bacterial infections that are resistant to
most known antibio and more than 58,000 died last year as a result,
a recent study found. While that is still a fraction of the nearly 800.000
newborns who die annually in India, Indian pediatricians say that the
rising toll of resistant infections could soon swamp efforts to improve
India’s abysmal infant death rate. Nearly a third of the world’s newborn

deaths occur in India.
WATCH
TRAILER ¥ 5 g 1 . 5
“Reducing newborn deaths in India is one of the most important public

health priorities in the world, and this will require treating an
increasing number of neonates who have sepsis and pneumonia,” said
Dr. Vinod Paul, chief of pediatrics at the All India Institute of Medical
Sciences and the leader of the study. “But if resistant infections keep
growing, that progress could slow, stop or even reverse itself. And that
would be a disaster for not only India but the entire world.”

© New York Times, 12/3/14
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