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V I E W P O I N T S

Pandemic Influenza’s 500th Anniversary

David M. Morens, Jeffery K. Taubenberger, Gregory K. Folkers, and Anthony S. Fauci
National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, Maryland

It is impossible to know with certainty the first time that an influenza virus infected humans or when the first influenza

pandemic occurred. However, many historians agree that the year 1510 A.D.—500 years ago—marks the first recognition of

pandemic influenza. On this significant anniversary it is timely to ask: what were the circumstances surrounding the emergence

of the 1510 pandemic, and what have we learned about this important disease over the subsequent five centuries? We conclude

that in recent decades significant progress has been made in diagnosis, prevention, control, and treatment of influenza. It

seems likely that, in the foreseeable future, we may be able to greatly reduce the burden of influenza pandemics with improved

vaccines and other scientific and public health approaches.

It is impossible to know with certainty the

first time an influenza virus infected hu-

mans or when the first influenza pandemic

occurred. However, many historians agree

that the year 1510 a.d.—500 years ago—

marks the first recognition of pandemic

influenza. On this significant anniversary,

it is timely to ask, what were the circum-

stances surrounding the emergence of the

1510 pandemic, and what have we learned

about this important disease over the sub-

sequent 5 centuries?

In Europe, the year 1510 ended 2 de-

cades of profound change. The New World,

“discovered” by Columbus 18 years earlier,

now was greeting waves of European con-

quistadores vigorously mapping a larger-

than-imagined globe, charting faraway

regions populated by exotic peoples, set-

tling these lands, and importing African

slave laborers to establish lucrative new

businesses. They brought back to Europe

not only descriptions of New World soci-
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eties dominated by women warriors, akin

to the Amazons of Greek mythology, but

also such exotic emerging diseases as syph-

ilis [1]. Some accounts suggest that 1510

was a year of “firsts”—the earliest descrip-

tion of a Christmas tree, the first successful

slave revolt (on Hispaniola), and the advent

of pocket watches, pretzel bows, and Ben-

edictine liquor. Florentine painter Allessan-

dro Botticelli died that year, but Renais-

sance art flourished under da Vinci (1452–

1519), Dürer (1471–1528), Michelangelo

(1475–1564), and others. In 1510, medical

literature was almost nonexistent, but the

recent developments of the printing press

and moveable type were beginning to pro-

vide the wealthy with books, the most

transformative technological product in

centuries.

Europe in 1510 was still recovering

from massive depopulation caused by the

Black Death in the 1340s and was strug-

gling with a less fatal but still horrifying

epidemic of syphilis [1]. Explosive Euro-

pean-wide or local epidemics of respira-

tory disease with fever, coughing, and

pneumonia had been documented for at

least 650 years. British/European epidem-

ics of “sweate” (Sudor Anglicus; English

sweating sickness), plausibly attributed to

influenza [2, 3], had been recurring for 25

years, but influenza pandemics had never

been identified.

Then suddenly, in July and August

1510, a “gasping oppression” with cough,

fever, and a sensation of constriction of

the heart and lungs began to rage, seem-

ingly everywhere at once [4]. Said to have

first arisen in Asia, the disease spread to

almost every part of the known world,

prominently excepting the New World. It

arrived in Sicily and Italy along trade

routes from Africa and quickly spread

throughout Europe, moving north to

northwest [5]. In September 1510, French

King Louis XII convened a national as-

sembly of Bishops, Prelates, and university

professors that was disrupted by the dis-

ease [6].

The pandemic was documented by in-

dividuals of that era who lived through it

and wrote about the event decades later,

when books began to become available to

scholars and the general public, including

physician John Caius and surgeon Am-

broise Paré (both born in 1510) and his-

torian Jean Bouchet (appointed to Court

in 1510). Fortunately, the pandemic

burned out soon after it started. It had

a high attack rate but few recognized

deaths [4], occurring mostly in children

or after excessive blood-letting [5], a

common 16th century treatment for feb-
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Figure 1. Five centuries of documented influenza pandemics [7] with a timeline of selected significant events related to understanding and controlling
influenza, 1510–2010. *The pandemic of 1977–1978 is often not considered a pandemic, because it represented the return of a 1950s-era descendant
of the 1918 pandemic virus [7].

rile and other diseases. The 8-year-old

future Pope Gregory XIII became dan-

gerously ill with the disease but fully re-

covered.

That the 1510 pandemic might be the

same disease as earlier febrile coughing ep-

idemics gradually became apparent with

documentation of subsequent episodes of

(probable) seasonal influenza and with

new influenza pandemics in 1557 and

1580 [7]. To observers later in the 16th

century, influenza came to be recognized

as a distinct disease with consistent clinical

features including acute onset of fever,

headache, cough, and myalgia, with un-

common complications that included

pneumonia and fatal outcomes in preg-

nant women and their fetuses, in infants

and young children, and in the old and

debilitated. Its epidemiologic features were

understood to include explosive spread

with high attack rates and directional

movement along travel or trade routes,

prevalence in a town or city for no more

than 4–6 weeks, appearance at unpredict-

able intervals and at any time of year (in-

fluenza was frequent in the summer

months until the 19th century 8]), and

low-to-moderate population mortality.

Although we recognize the same disease

today, we have learned much in the in-

tervening five centuries (Figure 1) [7].

Contagion was understood in 1510, but

no plausible infectious disease theory

would be proposed until 1546 [9]. It took

another century for microbes to be dis-

covered (in 1676 [10]) and 2 more to link

microbes to human diseases (in 1876

[11]). Although 2 immunizing agents had

been identified in the 18th century (in-

oculated smallpox and cowpox viruses be-

came widely used in Europe after 1720 and

1798, respectively), establishment of the

field of microbiology in the 1870s led to

more sophisticated understanding of im-

munologic mechanisms, leading in turn to

development in the 1880s of new vaccines

to prevent, and in the 1890s immune sera

to treat, human diseases. Microbiology

fostered new epidemiologic concepts of

infectious diseases that supported better

prevention measures, including the dis-

covery that infectious diseases could be

transmitted by persons before the onset of

clinically apparent illness and in the ab-

sence of illness (carriers).

In the same time period, public health

data infrastructures were established. West-

ern nations began conducting national cen-

suses in the 1700s and establishing cause-

of-death registries in the 1830s. The influ-

enza pandemics of the 1830s and 1840s

were investigated with increasingly modern

epidemiologic methods, including calcula-

tion of case-fatality rates and age-specific

death rates, leading to an understanding of

the enormous impact that a disease of low

case-fatality but high incidence, such as in-

fluenza, can have. A large body of evidence

had been accumulating since the mid-17th

century that influenza was both a human

and a mammalian disease [8]; in 1878,

avian influenza was recognized [12] and

was soon linked to transmission to hu-

mans [13].

By the time of the next pandemic, in

1889–1894, influenza had become an eas-

ily recognizable disease, and the general

principles of pandemicity were under-

stood. A putative causative microbial

agent, Pfeiffer’s bacillus, was identified in
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1892 (incorrectly, as it later turned out

[13, 14]—the organism in question, now

named Haemophilus influenzae, still re-

tains the mistaken attribution nosologi-

cally), and the geographic progression of

the pandemic was readily traced from

east to west along railroad lines and other

routes of human travel [15]. Even greater

progress has been made over the past

century, under the shadow of the dev-

astating pandemic of 1918–1919, whose

viral descendants still persist in 2010.

Discovery of both swine and human in-

fluenza viruses in the 1930s [13], fol-

lowed rapidly by the association of hu-

man disease with viral infection of ferrets,

by prevention of ferret infection with

convalescent serum, and by growth of vi-

rus in embryonated hens’ eggs, led di-

rectly to influenza vaccines in the 1940s

and public vaccination programs in the

1950s. Influenza antivirals were first used

in the 1960s.

Despite continuing progress in many

areas, including enhanced human and an-

imal surveillance and large-scale viral ge-

nomic screening, we are probably no bet-

ter able today to anticipate and prevent

the emergence of pandemic influenza than

5 centuries ago, as shown by the com-

pletely unexpected emergence of the 2009

novel H1N1 pandemic virus. However,

unlike our predecessors, we now have an

armamentarium of vaccines against influ-

enza viruses and complicating bacteria,

rapid and point-of-care diagnostic tests,

effective drugs and other treatments, and

an expanding knowledge base that should

one day lead to additional significant ad-

vances in influenza prevention, control

and treatment.

In particular, the past decade has seen

sophisticated national and international

pandemic planning, which was broadly

tested in the 2009–2010 pandemic of novel

swine H1N1 virus. Moreover, there is a

growing appreciation among the general

public of the importance of influenza and

of both the “common sense” (such as

avoiding exposures to infection and good

hygienic practices) and biomedical tools

available to prevent the disease, providing

a potentially important base to build upon

with new prevention information and

with up-to date-vaccines and immuniza-

tion programs when pandemics occur.

Substantial effort is now directed at the

development of so-called “universal vac-

cines” that target immune responses to all

influenza A viruses. Such vaccines poten-

tially could be used to address the issue

of seasonal variations in influenza viruses,

as well as to control pandemics as soon as

they emerge or, theoretically, even prevent

their emergence.

The past 500 years of pandemic influ-

enza have witnessed considerable suffering

and death as well as important scientific

advances that have led to many important

tools to fight this important disease. We

can anticipate with optimism that this

progress will help us to greatly reduce the

burden of both seasonal and pandemic in-

fluenza during the centuries to come.
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