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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.”

Selman A. Waksman, 1963

From the Selman Waksman papers, Rutgers University Libraries



“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) 







Source: IBM (online, 2013)© Metro, 1/25/13



Look Magazine, 10/18/66; image © The Heirs of James Flora



Look 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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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.



I. The Broad-Spectrum Revolution(s)







Administered Prices in the Drug Industry, 86th Congress, Part 24



Federal Trade Commission records, National Archives



Federal Trade Commission records, National Archives



Federal Trade Commission records, National Archives





“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

1. 1906: Food and Drug Act (purity)

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

3. 1951: Durham-Humphrey Amendment 

(prescription drugs as a separate category)



JAMA, 7/1/50





Antibiotics Annual (1958-1959): xviii



Antibiotics Annual (1956-1957): 14





II. Antibiotics, the FDA, and the Controlled Clinical Trial

Maxwell Finland, 1902-1987

http://collections.countway.harvard.edu/onview/items/show/12674
http://collections.countway.harvard.edu/onview/items/show/12674




Antibiotics Annual (1956-1957): 2



Records of the U.S. Senate, National Archives



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

Countway Medical Library



Maxwell Finland papers, Countway Medical Library



“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.” 

JAMA 165 (1957): 657-61



“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





© Time, 3/12/51 © Time, 3/24/52



© Washington Post, 5/24/60



Archives 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



Archives of the National Academy of SciencesJames Goddard, 1923-2010         

(Source: FDA)
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.fda.gov%2FAboutFDA%2FCommissionersPage%2Fucm113528.htm&ei=Ap9SVO29BMijyATVtIHIBw&bvm=bv.78597519,d.aWw&psig=AFQjCNEFbFg2B9KIvCyPUIao7MUlMem6rw&ust=1414787145172744


NEJM, 5/22/69



© Medical World News, 6/27/69





“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 I think, taking 

that together, it is a factor.”

Stanley Temko, Upjohn, 8/13/69



“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.”



JAMA 227 (1974): 1023-1028



American Journal of Hospital Pharmacy 29 (1972): 828-34



Calvin Kunin

Image from the University of Arizona

Annals of Internal Medicine 89 Part 1 (1978): 716-717



III. Confronting the “Superbug”



First era, 1940s-1963

Wesley Spink papers, University of Minnesota



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



Antibiotics Annual (1954-1955): 379-382



Selman Waksman Papers, Rutgers University    Maxwell Finland Papers, Countway Medical Library  



The Antibiotic Saga (New York: Medical Encyclopedia, Inc., 1960)



NEJM  253 (1955): 1019-1028



Louis Weinstein, 1908-2000

Source: Maxwell Finland Papers, Countway Medical Library





Antibiotics Annual (1955-1956): 619-622 Antibiotics Annual (1956-1957): 75-81



Second Era, 1963-1981

Bacteriological Reviews 27 (1963): 87-115



Look Magazine, November 1966



NEJM 281 (1969): 677  NEJM 275 (1966): 277





Medical Times 102 (1974): 53-61



Edward Kass papers, Countway Medical Library



Third Era, 1981-1988

Stuart Levy, releasing the 

“statement” in Boston, 1981

Photograph courtesy of Steven Liss

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



Thomas O’Brien, circa 1986
Credit: BWH Archives



“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)

Nature 319 (1986): 611 



Fourth Era, 1988-present

Joshua Lederberg, 1925-2008 Image from the National Library of Medicine



© Washington Post, 9/7/68



Joshua Lederberg papers, National Library of Medicine



JAMA 260 (1988): 684-685



“Clinicians, the research and 

development community, and 

the U.S. government … 

introduce measures to ensure 

the availability and usefulness 

of  antimicrobials and to 

prevent the emergence of  

resistance.”

1992



Office of Technology Assessment, 1995

American Society of Microbiology, 1995

Centers for Disease Control, 1994



© 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


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

2001



“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) 

A Fifth Era (?), 2013-present









Proposed Measures to Forestall the 

“Post-Antibiotic Era”

I.   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

III. Increased Supply

Innovation funds (early stage R&D support)

Ease of market entry (21st Century Cures … WWMFD?)



Source: IDSA website
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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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