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As I prepare to step down from my dual posi-
tions at the National Institute of Allergy and 
Infectious Diseases (NIAID), where I have 

been a physician-scientist for 54 years and the di-

rector for 38 years, a bit of re-
flection is inevitable. As I think 
back over my career, what stands 
out most is the striking evolution 
of the field of infectious diseases 
and the changing perception of 
the importance and relevance of 
the field by both the academic 
community and the public.

I completed my residency train-
ing in internal medicine in 1968 
and decided to undertake a 3-year 
combined fellowship in infectious 
diseases and clinical immunol-
ogy at NIAID. Unbeknownst to 
me as a young physician, certain 
scholars and pundits in the 1960s 
were opining that with the ad-
vent of highly effective vaccines 
for many childhood diseases and 
a growing array of antibiotics, 
the threat of infectious diseases 
— and perhaps, with it, the need 

for infectious-disease specialists 
— was fast disappearing.1 De-
spite my passion for the field I 
was entering, I might have re-
considered my choice of a sub-
specialty had I known of this 
skepticism about the discipline’s 
future. Of course, at the time, 
malaria, tuberculosis, and other 
diseases of low- and middle-
income countries were killing mil-
lions of people per year. Oblivi-
ous to this inherent contradiction, 
I happily pursued my clinical and 
research interests in host defenses 
and infectious diseases.

In 1976, when I was 5 years 
out of my fellowship, I was some-
what taken aback when Dr. Rob-
ert Petersdorf, an icon in the 
field of infectious diseases, pub-
lished a provocative article in the 
Journal suggesting that infectious 

diseases as a subspecialty of in-
ternal medicine was fading into 
oblivion.2 In an article entitled 
“The Doctors’ Dilemma,” he wrote 
regarding the number of young 
physicians entering training in 
the various internal medicine sub-
specialties, “Even with my great 
personal loyalties to infectious 
disease, I cannot conceive a need 
for 309 more infectious-disease 
experts unless they spend their 
time culturing each other.”

Of course, we all aspire to be 
part of a dynamic field. Was my 
chosen field now static? Dr. Peters
dorf (who would become my 
friend and part-time mentor as 
we and others coedited Harrison’s 
Principles of Internal Medicine) gave 
voice to a common viewpoint that 
lacked a full appreciation of the 
truly dynamic nature of infec-
tious diseases, especially regard-
ing the potential for newly emerg-
ing and reemerging infections. 
In the 1960s and 1970s, most 
physicians were aware of the 
possibility of pandemics, in light 

It Ain’t Over Till It’s Over  .  .  .  but It’s Never Over  
— Emerging and Reemerging Infectious Diseases
Anthony S. Fauci, M.D.​​

It Ain’t Over Till It’s Over … but It’s Never Over

The New England Journal of Medicine 
Downloaded from nejm.org by RM FLEMING on November 26, 2022. For personal use only. No other uses without permission. 

 Copyright © 2022 Massachusetts Medical Society. All rights reserved. 



PERSPECTIVE

2010

It Ain’t Over Till It’s Over … but It’s Never Over

n engl j med 387;22  nejm.org  December 1, 2022

of the familiar precedent of the 
historic influenza pandemic of 
1918, as well as the more recent 
influenza pandemics of 1957 and 
1968. However, the emergence of 
a truly new infectious disease that 
could dramatically affect society 
was still a purely hypothetical 
concept.

That all changed in the sum-
mer of 1981 with the recognition 
of the first cases of what would 
become known as AIDS. The 
global impact of this disease is 
staggering: since the start of the 
pandemic, more than 84 million 
people have been infected with 
HIV, the virus that causes AIDS, 
of whom 40 million have died. In 
2021 alone, 650,000 people died 
from AIDS-related conditions, and 
1.5 million were newly infected. 
Today, more than 38 million peo-
ple are living with HIV.

Although a safe and effective 
HIV vaccine has not yet been de-
veloped, scientific advances led 
to the development of highly ef-
fective antiretroviral drugs that 
have transformed HIV infection 

from an almost-always-fatal dis-
ease to a manageable chronic 
disease associated with a nearly 
normal life expectancy. Given the 
lack of global equity in the acces-
sibility of these lifesaving drugs, 
HIV/AIDS continues, exacting a 
terrible toll in morbidity and mor-
tality, 41 years after it was first 
recognized.

If there is any silver lining to 
the emergence of HIV/AIDS, it is 
that the disease sharply increased 
interest in infectious diseases 
among young people entering the 
field of medicine. Indeed, with 
the emergence of HIV/AIDS, we 
sorely needed those 309 infectious-
disease trainees that Dr. Peters-
dorf was concerned about — and 
many more. To his credit, years 
after his article was published, Dr. 
Petersdorf readily admitted that 
he had not fully appreciated the 
potential impact of emerging in-
fections and became something 
of a cheerleader for young physi-
cians to pursue careers in infec-
tious diseases and specifically in 
HIV/AIDS practice and research.

Of course, the threat and real-
ity of emerging infections did 
not stop with HIV/AIDS. During 
my tenure as NIAID director, we 
were challenged with the emer-
gence or reemergence of numer-
ous infectious diseases with vary-
ing degrees of regional or global 
impact (see timeline). Included 
among these were the first known 
human cases of H5N1 and H7N9 
influenza; the first pandemic of 
the 21st century (in 2009) caused 
by H1N1 influenza; multiple out-
breaks of Ebola in Africa; Zika in 
the Americas; severe acute respi-
ratory syndrome (SARS) caused by 
a novel coronavirus; Middle East 
respiratory syndrome (MERS) 
caused by another emergent coro-
navirus; and of course Covid-19, 
the loudest wake-up call in more 
than a century to our vulnerabil-
ity to outbreaks of emerging in-
fectious diseases.

The devastation that Covid-19 
has inflicted globally is truly his-
toric and highlights the world’s 
overall lack of public health pre-
paredness for an outbreak of this 
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magnitude. One highly success-
ful element of the response to 
Covid-19, however, was the rapid 
development — enabled by years 
of investment in basic and ap-
plied research — of highly adapt-
able vaccine platforms such as 
mRNA (among others) and the 
use of structural biology tools to 
design vaccine immunogens. The 
unprecedented speed with which 
safe and highly effective Covid-19 
vaccines were developed, proven 
effective, and distributed resulted 
in millions of lives saved.3 Over 
the years, many subspecialties of 
medicine have benefited greatly 
from breathtaking technological 
advances. The same can now be 
said of the field of infectious dis-
eases, particularly with the tools 
we now have for responding to 
emerging infectious diseases, such 
as the rapid and high-throughput 

sequencing of viral 
genomes; the devel-
opment of rapid, 
highly specific mul-

tiplex diagnostics; and the use of 
structure-based immunogen de-
sign combined with novel plat-
forms for vaccines.4

If anyone had any doubt about 
the dynamic nature of infectious 

diseases and, by extension, the 
discipline of infectious diseases, 
our experience over the four 
decades since the recognition of 
AIDS should have completely dis-
pelled such skepticism. Today, 
there is no reason to believe that 
the threat of emerging infections 
will diminish, since their under-
lying causes are present and most 
likely increasing. The emergence 
of new infections and the re-
emergence of old ones are largely 
the result of human interactions 
with and encroachment on na-
ture. As human societies expand 
in a progressively interconnected 
world and the human–animal in-
terface is perturbed, opportuni-
ties are created, often aided by 
climate changes, for unstable in-
fectious agents to emerge, jump 
species, and in some cases adapt 
to spread among humans.5

An inevitable conclusion of my 
reflections on the evolution of 
the field of infectious diseases is 
that the pundits of years ago 
were incorrect and that the disci-
pline is certainly not static; it is 
truly dynamic. In addition to the 
obvious need to continue to im-
prove on our capabilities for deal-
ing with established infectious 

diseases such as malaria and tu-
berculosis, among others, it is 
now clear that emerging infec-
tious diseases are truly a perpet-
ual challenge. As one of my fa-
vorite pundits, Yogi Berra, once 
said, “It ain’t over till it’s over.” 
Clearly, we can now extend that 
axiom: when it comes to emerg-
ing infectious diseases, it’s never 
over. As infectious-disease special-
ists, we must be perpetually pre-
pared and able to respond to the 
perpetual challenge.

Disclosure forms provided by the author 
are available at NEJM.org.
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Pain affects the lives of mil-
lions of Americans and po-

tentially reduces their level of 
function, mental health, and 
quality of life. Yet limited access 
to pain treatments and lack of 
clarity regarding the evidence 
supporting pain treatments pre-
vent many people with pain from 
accessing the full range of po-

tentially helpful therapies.1 Fur-
thermore, there are persistent 
disparities in pain management 
according to race or ethnic 
group, gender, socioeconomic 
status, and population density, 
among other factors.2 Opioids 
continue to be commonly used 
to treat pain, despite evidence 
that their short-term benefits are 

small and despite limited evi-
dence of long-term benefits.2,3

In 2016, the Centers for Dis-
ease Control and Prevention 
(CDC) released its Guideline for 
Prescribing Opioids for Chronic 
Pain to help primary care clini-
cians weigh benefits and risks of 
opioid treatment for chronic pain.3 
The guideline’s release was as-
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