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Plague

Bacterial-zoonosis

Causative organism is Yersinia pestis, a Gm-ve rod-shaped
coccobacillus.

Usually found in small mammals & their fleas

Humans can be infected through:
° the bite of infected vector fleas

o unprotected contact with infectious bodily fluids or contaminated
materials

o the inhalation of respiratory droplets/small particles from a patient with
pneumonic plague

Very dangerous disease in humans:
o CFR

> 30-60% for untreated bubonic plague

> Ca. 100% for untreated septicaemic &
pneumonic plague
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Biography of Plague

Yersinia Pestis — immeasurable human destruction

Sociological changes to human history — demographic change in 14thC Europe demise of feudal system
First global pandemic 6t Century — Egypt in 542 brought destruction on Eastern Roman Empire
Constantinople approx. 40% mortality , Dark Ages?

Second Global pandemic, originated China 1330s, floods, locusts and earthquakes

Plague spread along the Silk Road to Asia Minor 1346

Impgct in)itiated violence between Tartars and Genoese merchants in Crimean coastal city of Kaffa (now Ukraine —
Feodosia

Tartars besieged city and catapulted dead plague victims over the walls. ? Flea infested rats
Genoese merchants abandoned Kaffa and spread plague across Europe, but also other trade routes of entry

Sicily and Italy by 1348






Giovanni Boccaccio : The Decameron

“The symptoms were not the same as in the East, where a gush of blood from
the nose was the plain sign of inevitable death: but began in men and women
with swellings in the groin and armpit. These grew to the size of a small apple. In
time these tumours spread all over the body. Soon after black and purple spots
appeared all over the body. These spots were a certain sign of death.....
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Black Death

A massive outbreak of bubonic plague that
ravaged Europe throughout the 14" Century

Estimated to have killed between 75 to 200
million people in the 14th century alone

45 - 60% of the entire population of Europe was
wiped out

Reduced the world's population from an
estimated 450 million to between 350 and
375 million by 1400

It took 150 years for Europe's population to
recover

Periodically resurfaced
The last major outbreak was in London in 1665.
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Chronicle of Symptoms: Black Death

Bubonic plague —death within 4-5 days of onset

Pneumonic plague — 3 days
“The horrifying nature of symptoms as victims wasted away in excreted, putrid body fluids.”

“Destruction of societal norms as victims were abandoned by fearful family and friend, the
legitimacy of civil and religious authority eroded”

Some historians believe labour shortages led to the end of feudalism
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Great Plague of London 1665

Started in St Giles-in-the-field

Authorities quarantined all infected household; a red cross and “Lord Have Mercy on Us”
painted on doors.

At night dead collected and buried in large communal pits; eg Aldgate and Finsbury Fields
Mayor of London — Cats and Dogs

Worsening of Black Rat population

Late 20thC medical historians- anthrax also involved?

Iceland in 14thC had plague but no black rats until 17thC
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1665

From February death toll could not be concealed

Official death toll 68,596

Underestimate as Quakers, Anabaptists and Jews not recorded
False under-reporting to avoid compulsory segregation of families
Most authorities 100,000 out of 500k in London - 20%

Peak in June, declined from September

Influx of refugees from August but no rise in mortality

Famine a greater problem than plague from October

Severe frosts from November seems to have halted spread

Severe outbreaks in Colchester, Winchester, Deptford, Greenwich and Portsmouth...



Treatment of Plague in 17thC

Doctrine of 4 humours

Blood letting and purging

Mithridantium

Up to 41 herbal ingredients from Galen 2ndC
Theriac

Up to 64 ingredients
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and Plague of the Tears 1665, and 66. 69

and is now living, fo that any one be f{ati
doubts the Truth’of it, = Ay - O fatistied hat
I will mention what 1 have obferved worth Note, con-
cerning this Thing, when I come to treat of thofe few
Remarks 1 have made by my own Experience, while the

e Londor Plague raged.
tho in my Judgment, 1 approve of this Praftice,

an "h’il.ve:'exrximfentally found the Ufefulnefs of it long a-
g0, yet the diflipation of the Peftilential Ferment by Sweat
i me better, upon many accounts, than the Evacua-
. of it by Bleeding, becaufc it does not weaken the Pa-
{fo much, nor hazard the Phyfician’s Reputation : But
hasalfo its Inconveniences 3 for firft many, efpecially
ng Men of a hot Conftiturion, fiveat difficultly 5 and
uch, the more you endeavour to force Sweat by firong
phoreticks, and by heaping on a great many Clothes,

uch the more are they in danger of falling into a
enfy 3 or which is yet worle, after having been enter-

3 a while withvain Hopes, the Zokens are drawn out
inftead of it : for the chief Venom refiding in the moft {pi-
rituous part of the Blood (the motion of the grofifer Par

~ ticles being on this account fomewhat more weak than i
: al in other Inflamymartions) that tender Portion become:
ery fu ih.u&.:bxﬁhe acceflion of this new Heat, and a!
gth breaks in pieces all the Fibres of the Blood diftend
ey O he bounds of their Texture; which diffolu
sineous Fibres, 1 fuppofe, is the caule ©
s, for they are firft intenfely red
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}Peciﬂl Command , containing CCItalne ucuca~
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Treatment of Plague in 17thC

“The Great Plague increased the popularity of apothecaries because most of them stayed in

London and treated plague victims, whereas most of the physicians followed their wealthy
patients out of the City”

A W Sloan: English Medicine in the 17t Century







Hans Holbein the Younger
(1497/98-1543) is
remembered as 3 brilliant
portrait painter, especially in
the court of Henry Vil and
as the designer of a series of
remarkable woodcurs, The
Dance of Deaclh. The Death
and the Knight s one of
forty-aone woadculs in 1535,
The other images show
Death escorting people fram
all walks of life to their final

cdestiny.










As described by Daniel Defoe in his book, A Journal of the Plague Year.

‘A terrible pit it was, and | could not resist my curiosity to go and see it. As near as | may judge, it
was about forty feet in length, and about fifteen or sixteen feet broad, and at the time | first
looked at it, about nine feet deep; but it was said they dug it near twenty feet deep afterwards in
one part of it, till they could go no deeper for the water; for they had, it seems, dug several large
pits before this. For though the plague was long a-coming to our parish, yet, when it did come,
there was no parish in or about London where it raged with such violence as in the two parishes
of Aldgate and Whitechapel.'
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FACTS ABOUT Plague is an infectious disease that can become severe

if left untreated. If diagnosed early, plague can be
cured with antibiotics and supportive care.

Plague
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N Plagus is caused by a bacteria People infacted with plagua Early diagnosis and treatment
vzually fourd in small mammals usually have “flu-like" symptoms are essential - the falslity rate
anc: their fleas within 1-7 days of contact is 30-100% if left untreated

Bubonic plague, usually results from the bite of an infected flea l e =Y
Xenopsylla cheopis (the rat flea) ¢85

The bacteria form aggregates in the gut of an infected flea LI
| The most comman type The deadlies: and most rapid form of

blocking it and, when trying to feed, the hungry flea { s et e
regurgitates ingested blood into the bite site of a rodent or B I aais
human host Middle ages »»»»»

Plague, known as tha "Black Death” in 1400s, caused an estimated...

90 million deaths in Europe

Modern era »Mr)»

Between 2010 - 2015, 3248 people were infected with plague worldwide... 584 died

C

Plague is most commeon in
Madagascar, Democratic Republic of
the Congo and Peru. However, the

potential plague natural foci are dis-
tributed werldwide.

y World Health
7 Organization
Oztover 2017



Plague Pathways
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Where is plague found?

Found in animals in all continents except Oceania &labal disiribution of atoral plagus o
as of March 2016

Human plague can occur wherever it occurs inanimals

Epidemics have occurred in Africa, Asia, & South America
Since 1990s, most human cases have occurred in Africa
The 3 most endemic countries are DRC, Madagascar & Peru

In Madagascar cases of bubonic plague are reported nearly every =~
year, during the epidemic season (September - April)

2 O 1 O — 2 O 1 5 0 Il Areas* with potential plague natural foci based
. on historical data and current information

o 3248 cases of plague reported worldwide, including 584 deaths
[WHO Plague Fact Sheet]



Signs, symptoms and types

Incubation 1-7 days

Acute febrile disease - non-specific systemic symptoms (fever, chills, head &
body aches, & weakness, vomiting & nausea).

2 main forms, depending on the route of infection

Bubonic
° most common form
o caused by the bite of an infected flea.

> the bacillus enters at the bite & travels through the
lymphatic system to the nearest lymph node

c the lymph node becomes inflamed, tense and painful, and
is called a ‘bubo’.

o At advanced stages the inflamed lymph nodes can turn into open pus filled sores

o Can spread to the lungs
o Human to human transmission of this form is rare.



Signs, symptoms and types

o the most virulent form of plague
o incubation can be as short as 24 hours

o Anyone with pneumonic plague may transmit the disease via droplets to other
humans

o Untreated pneumonic plague, if not diagnosed and treated early, can be fatal.

Recovery rates are high if detected and treated in time (within 24 hours of
symptom onset)

Septicaemic plague
o Rare but highly lethal form of plague
o Patients can develop an overwhelming septicaemia with DIC




Diagnosis

Clinical

Microscopy of Gram stained aspirates
Fluorescent antibody, ELISA or PCR

Culture of bubo aspirates, blood, CSF, sputum

Dipstick test




Plague in Madagascar
WHO Sitrep: 22"¢ Nov 2017

Figure 1: Number of confirmed, probable and suspected plague cases in Madagascar

2348 confirmed, probable & suspected cases ~  reported by date of iliness onset from 1 August through 22 November 2017

90

202 deaths (CFR: 8.6%) o e

M Bubonic
70

® Septicaemic

(2]
o

Not specified

1791 (76%) cases & 72 deaths clinically classified as
pneumonic plague

° [394(22%) confirmed, 609 (34%) probable & 788 (44%)
suspected cases] o -

e B T B T -

AI S 0 : Date of symptoms onset
o 341 cases of bubonic plague

Number of cases
N w & v
o o o o

=
o

o 1 case of se pticae mic plagu e Figure 2. Distribution of pneumonic plague cases reported in Madagascar,
1 August - 24 November 2017

o 215 type unspecified
o 81 healthcare workers ill (no deaths) e




Treatment of plague- 21stC

Antibiotics & : | ffactive if pati i Lin ti

CFR:
° bubonic plague: 1-15% in treated vs 30 - 60% in untreated cases
o septicaemic plague: 4-15% in treated vs 40 - 100% in untreated cases
o pneumonic plague: 1-10% in treated vs ca. 100% in untreated cases

° pneumonic plague can be fatal within 18 - 24 hours of onset if untreated

Several classes of antibiotics are effective
o aminoglycosides (streptomycin & gentamicin)
o tetracyclines(especially doxycycline)
o fluoroquinolone (ciprofloxacin)

Supportive treatment includes oxygen and intravenous fluids



Madagascar
Contacts: follow-up

22/11/2017

7289 contacts have been identified, all of whom completed a 7-day follow up & a course of
prophylactic antibiotics

Only 11 contacts developed symptoms and became suspected cases




Decline of the outbreak

I Y-V ]

20 - 24/11/2017
o 58 cases of plague (1 confirmed, 8 probable and 49 suspect)
were reported to WHO
o The last two confirmed bubonic cases were reported on
8/11/2017

o The last confirmed case of secondary pneumonic plague
(primary bubonic form) was reported on 21/11/2017

NB: The figures in the External Skuation Report are subyect fo change due 10 continuous data consolidation
cleaning and reclassification. and ongaing laboratory investigatons. The data reported are based on avallable

information reported by the Ministry of Public Heakh



Public health response measures include:

Investigation of new cases

Isolation and treatment of all pneumonic cases

Enhanced case finding

Active finding, tracing and monitoring of contacts and provision of free prophylactic antibiotics
Strengthened epidemiological surveillance

Disinsection, including rodent and vector control

Raising public awareness on prevention

Raising awareness among health care workers and providing information to improve case detection,
infection control measures and protection from infection

Providing information about infection control measures during burial practices



Plague as a Bio Weapon?

WW?2 Japan developed “Flea-bomb” Uji-50

Plague fleas and flour

Flour attracted rats

Used on Manchurian villages -dead rats and bubonic plague spread

? Kamikaze bombers plan for San Diego “Operation Cherry Blossoms at Night”

1995 White supremacist in Ohio acquired Y.Pestis

1970 report WHO — 50kg Y Pestis bacteria sprayed over a city of 5m could cause 150k cases and
36k deaths
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