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Osler and the Infected

Letter: A History of
Disinfecting Mail with Special
Reference to Smallpox

_ ;" Charles T. Ambrose, M.D.

In January 1876 William Osler, a young Ganadian physician, was recovering
from a mild case of smallpox contracted while attending patients at the Mon-
treal General Hospital (Figure 1). In a letter written that same month to an old
schoolmate (Arthur Jarvis), Osler described his illness and noted in closing, “You
need not be afraid of this letter. I will disinfect it before sending.”! Concern about
disseminating smallpox via the letter was well founded. In his medical textbook
of 1892, Osler would later write that smallpox can be conveyed by fomites: “the
dried scales [of variola scabs]| . .. as a dust-like powder . . . become attached to
clothing and various articles. . . .”2 The purpose of this paper is to review briefly
the history of disinfecting mail, a topic of renewed interest following the 2001
anthrax-mail scare in this country.

Stability of the Smallpox Virus

Long before Osler’s time, the stability and infectivity of variola virus was well
known, as illustrated by an example of germ warfare during the French and
'Indian War. In 1763, the British general, Sir Jeffrey Ambherst, ordered that scab-

Presented at the thirty-second annual meeting of the American Osler Society, Kansas City, Mis-
souri, on April 24, 2002.

This paper was previously published in Emerging Infectious Diseases (2005; 11: 689-93) and is repro-*
duced with permission.
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Figure 1. William
Osler, age 28, 1877.
From Golden and
Roland.?

Smallpc

laden “Sundries” be delivered to the Ottawa Indians of Pennsylvania, hoping
thereby to induce a debilitating smallpox epidemic among them and to obtain
their conquest.?

Much later, in the 1860s, a professional grave robber for the Medical Col-
lege of Ohio in Cincinnati became incensed at tricks played on him by medical
students. He delivered the corpse of a smallpox victim recently buried to the dis-
secting laboratory, and intentionally infected many anatomy students.*

The stability of the smallpox virus was often noted by eighteenth century
doctors in debates over the comparative merits of variolation and vaccination.
Razzell cited a 1792 article describing how an English amateur inoculator dried
smallpox scabs in peat smoke, stored them underground covered with camphor,
and used them as long as eight years later.

Razzell also reported the longest supposed survival of the variola virus,
which caused an outbreak of smallpox in a town in Somerset in 1759. The coffin of
a villager who had died of smallpox thirty years before was exhumed for transfer
to anew grave site. The sexton accidentally put his spade through the oak coffin,
which released “a most nauseous stench.” The deceased was of such eminence
that most of the villagers had attended the exhumation and re-burial. “In a few
days afterwards, fourteen persons were seized with smallpox in one day.” Other Fe

Today we would be skeptical of this story from eighteenth century Som- :
erset, since outbreaks of smallpox appeared occasionally in other isolated com-
munities in England without any recognized living human source. For example,
between 1908 and 1952 sporadic cases of variola appeared in Lancaster and
Cheshire, textile mill counties. These outbreaks were likely introduced there by
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cotton imported from Egypt, where months before it had been contaminated
with smallpox scabs.®

Samples of smallpox virus freeze-dried in a laboratory have been revived
after storage for twenty years at Liverpool University,® but long-term survival
of the virus under natural conditions i1s another matter. In 1957, two London
virologists, using cell cultures, examined smallpox scabs stored in test tubes under
ambient laboratory conditions. They found that variola virus survived as long as
eighteen months.® A comparable study from Leiden in 1968 used variola minor
scabs collected and stored in a dozen unsealed envelopes kept at room tempera-.
ture. Each year the contents of a single envelope were cultured. The final enve-
lope was examined thirteen years later and, like the previous ones, showed virus
particles still capable of replicating in culture.”

The search for variola viruses surviving even longer was pursued in 1991
near Novosibirsk, Russia.? “Bioweapons experts” searched for the variola virus
in nineteenth-century century smallpox victims mummified in the permafrost
above the Arctic Gircle. The threat then was that these corpses might become
exposed because of unusual thawing and flooding and might release infectious
virus into the neighborhood. In the nineteenth century this region of Russia
(Sakha Republic) was “ravaged by smallpox strains of extraordinary lethality.”
Isolating and comparing them with preserved modern strains might identify genes
contributing to virulence. To date, no live variola viruses have been isolated.
But the threat now is that “a sophisticated terrorist team might . . . go smallpox
hunting on the permafrost.”®
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Smallpox Transmitted via Letters

In 1876, Osler’s concern was the danger his letter might pose to his friend, Arthur
Jarvis. Indeed, years later in 1901, articles in two respected medical journals
incriminated letters as sources of two separate epidemics of smallpox:

The New York Medical Journal reported that a young lady in Saginaw, Michi-
gan had developed smallpox after receiving a letter from her sweetheart, a soldier
in Alaska. He had written it while recovering from the disease. The infection
subsequently spread to 33 other people in Saginaw.’

Also, the April 1901 issue of the British Medical Journal reported an outbreak
of five cases of smallpox at the Mormon headquarters in Nottingham, England
apparently after receipt of “letters or other fomites” from Salt Lake City, Utah,
where smallpox was widespread.'® According to the “Medical News” in the Fournal
of the American Medical Association of February 1901, 314 cases had been reported
over the previous three months in Salt Lake City itself."! The year before, the New
York Times noted that Mormons opposed vaccination and had introduced a bill in
the state legislature making it unlawful to compel vaccination.'?
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Other Fearsome Epidemics

In the fall of 2001, Americans were terrorized by the anonymous distribution’
of anthrax spores in letters. This resulted in cighteen confirmed cases of the
disease, five deaths, and contamination of perhaps 5,000 letters.'”® Not since the
fifth plague of Egypt, which may have been anthrax (“a very grievous murrain,”
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Figure 2. Ships docking at the Lazzaretto Vecchio, Venice, fourteenth century.
From Links.' 1%

Exodus 9:3), have people so panicked over the threat of this disease, although,
in centuries past, many have fled from the sudden appearance of five contagious
diseases: smallpox, bubonic plague, yellow fever, typhus, and cholera. At times
relapsing fever and dysentery were also of concern.'* Malaria, however, was such
an expected seasonal affliction in many part of the world that it was never per-
ceived as an acute contagion.

When a smallpox epidemic struck Rome around 164 A.D., Galen is said to
have hastily returned to his home in Pergamon on the Ionian Cloast of present-
day Turkey. When plague returned to London in 1665, Dr. Thomas Sydenham
prudently sought safety in the countryside. In 1793, yellow fever swept through
Philadelphia, then our federal capital. Alexander Hamilton left town and Presi-
dent George Washington remained at Mount Vernon until the fall frost up north
had been reported. In 1813, typhus decimated the French army in Moscow,
forcing Napoleon to retreat back to Paris, and in 1832, when cholera came to
Kentucky, U.S. Senator Henry Clay established a tent city on his estate outside
Lexington for 2000 citizens who fled the town’s miasmas.

Origin of Quarantines

In the fourteenth century, most citizens could not flee pestilences threatening
their towns, and so civil authorities sought to protect them by excluding suspected
human carriers and merchandise from outside. Garrison gives a succinct history
of early quarantines.” When bubonic plague reached Europe in 1347, ports on the
Mediterranean and Adriatic Sea were among the first to deny entry to ships com-
ing from pestilential areas—notably Turkey, the Middle East, or North Africa.
Florence, on the Arno River, issued restrictions on travelers and goods as early as
1348. The Venetian Republic formally excluded “infected and suspected ships”
in 13741 The earliest such action in the Americas was by the Massachusetts Bay
Colony in 1647-1648, when it barred ships coming from the West Indies thought
to be carrying yellow fever.'®
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The first official quarantine system is commonly ascribed to Ragusa (now
called Dubrovnik), a port city located on the Dalmatian coast of the Adriatic Sea.
There in 1377, and later, when pestilences were abroad, incoming people and
ships were first isolated on a nearby island for thirty days (tenting) to await clini-
cal signs of a contagion or evidence of continued good health. Detention of forty
days (quarantina) was instituted by the city of Marseille in 1383 and soon became
the standard period of quarantine.

Later, other cities established isolation stations on shore or on nearby
islands. Ragusa’s use of an offshore island in 1377 was an early example of such
a quarantine station. In spite of Ragusa’s seeming priority, various sources claim
that the first such station was a pest house built on the island of Sardinia in 1453
or buildings erected at Pisa near the church of San Lazzaro in 1464."" In North
America during the 1743 epidemics of smallpox and yellow fever, an early quaran-

* tine station was established in Philadelphia on Providence Island in the Schuylkill

River." Other major U.S. cities soon thereafter organized quarantine stations to
cope with later epidemics of smallpox, yellow fever, typhus, and cholera.

Lazarettos

Quarantine stations in southern Europe were originally called lazarettos. The
origin of the term is uncertain. One nineteenth-century historian suggested
that it is a corruption of the name of the church of Santa Maria di Nazaret,
used as pest house in fifteenth-century Rome,"” but the Crusaders, who captured
Jerusalem in 1099, had isolated and treated people with contagious diseases
outside the city in the Hospital of St. Lazarus, the patron saint of lepers."* In
1403, quarantined ships in Venice were anchored at the Lazzaretto vecchio, an
island in the lagoon (Figure 2). When the island acquired this particular name is
not known. As noted above, in Pisa (1464) people were quarantined in a special
building near the Church of San Lazzaro.”” An exhaustive, illustrated survey
of lazarettos is given in John Howard’s 1789 treatise, An Account of the Principal
Lazarettos in Europe (Figure 3).

Early Decontamination Measures

During the early Renaissance, clothing and other possessions of plague victims
were often burned. In Italy and France during this period, the threat of plague
compelled the destruction of great quantities of cloth prepared from cotton, wool,
and silk recently imported from suspect countries, resulting in enormous eco-
nomic loss and often in devastating local poverty.?

The earliest attempts to decontaminate merchandise on ships coming from
pestilential shores were made in Venice in the mid 1400s. Gargo was unloaded
and fumigated with smoke from burning straw, pitch, tobacco, or even gunpow-
der. Cargo was also “perfumed.” This term likely derived from burning fragrant
herbs, juniper berries, aromatic gums (e.g., myrrh), and resinous wood in attempts
to sterilize items. Smoking sulfur was frequently employed, while in eighteenth-
century Germany a mixture of sulfur, potassium nitrate (saltpeter), and wheaten
bran (Raucher Pulver) was used."”



















