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HISTORY of poxviruses

Smallpox is believed to have first infected humans around the time of the earliest
agricultural settlements some 12,000 years ago. No surviving evidence of it, however,
predates the so-called New Kingdom of Egypt, which lasted from about 1570 B.C. to 1085
B.C.

A few mummies from that era contain familiar-looking skin lesions. Ramses V, for example,
who ruled for roughly four years in the 12th century B.C., looks to have had the raised
bumps on his face and body for which smallpox is named (it's derived from the Latin word
for “spotted”). (Figure 1)

Moreover, an ancient Egyptian papyrus scroll briefly describes what could be smallpox, as
do Hittite clay tablets. The Hittites (1500 B.C), who lived in the Middle East, even accused
the Egyptians of infecting them during a war between the two empires.( Figure2)

Many historians speculate that smallpox likewise brought about the devastating Plague of
Athens in 430 B.C. and the Antonine Plague of A.D. 165 to 180, the later of which killed an
estimated 3.5 million to 7 million people, including Emperor Marcus Aurelius, and hastened
the decline of the Roman Empire.

At any rate, it reached Europe no later than the 6th century, when a bishop in France
unmistakably described its symptoms—a violent fever followed by the appearance of
pustules, which, if the patient survived, eventually scabbed over and broke off. By that time,
the contagious disease, caused by the variola virus, had spread all across Africa and Asia
as well, prompting some cultures to worship special smallpox deities.

General Jeffrey Amherst ordered his subordinates to infect Native Americans with
smallpox in 1763, as a biologic weapon (Figure 3)



https://www.history.com/topics/ancient-rome/ancient-rome

English doctor Edward Jenner e A <KW o LIl
developed the first smallpox vaccine - e |

in 1796, A free smallpox vaccination clinic in France, circa 1905.

fB e Ann Ronan Pictures/Print Collector/Getty Images

In 1967 the World Health Organization (WHO) began a global vaccination program against smallpox, and in
1980 the disease was officially declared eradicated.
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Decade in which smallpox ceased to be endemic by country Our World

The decade in which smallpox was eradicated by country. Smallpox was globally eradicated in 1977.

in Data

No data Before 1900 00s 10s 20s 30s 40s 50s 60s 70s

I |

Source: Smallpox and its Eradication - Fenner, Henderson, Arita, Jezek, and Ladnyi (1988) - WHO
OurWoridinData.org/eradication-of-diseases/ - CC BY-SA



Global Examples of Emerging and
Re-Emerging Infectious Diseases
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Emerging Infectious Diseases
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Subfamily

83

species

— Chordopoxviringe ——

7

— Orthopoxvirus

/

— Parapoxvirus
— Unassigned

— Capripoxvirus

— Suipoxvirus

— Leponpoxvirus

Virus
+ monkey pox
— Vaccinia virus
- Cowpox virus

— \ariola virus

— Orf virus
— Bovine papular stomatlitis virus
— Pseudocowpox virus

— Parapox virus of red deer

——— Squirrelpox virus

— Goatpox virus
— Sheeppox virus
— Lumpy skin disease virus

— Fowlpox virus
— Pigeonpox virus

— Turkeypox virus
~— Other species-specific poxviruses

—— Swinepox virus

Myxoma virus

— Entomopoxvirinae

Poxviruses of insects
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Monkey Pox Characteristics:

1) The Central African (Congo Basin)
clade and the West African clade.

The Congo Basin clade has caused

more severe disease and was thought
to be more transmissible

2) Inactive in high temperature and high
humidity (few hours)

3) Dispersed Aerosol : completely
inactivated in 2 days

4) Could be used as bioterrorism agent

Monkeypox may have undergone
‘accelerated evolution,' scientists say

By Ben Turner published 9 days ago

The virus is mutating up to 12 times faster than expected.

(Image credit: ROGER HARRIS/SCIENCE PHOTO LIBRARY via Getty Images)

After collecting DNA from 15 monkeypox viral samples and
reconstructing their genetic information, the researchers found
that the real mutation rate was six to 12 times higher than they
expected. (NATURE SCIENCE)



slow (3 yx0

S5t 9 S iy 5 Bxig> e 1> 45 Sl lpuwg g (oS 9295)] 5l sl 4355 51 (U lone (Sgore 4l
U955 ENDEMIC & jgun o)) Slusl glgsl o6 31 cloyiS 51 By > ik 0 ENZOOTIC ;81 51 bl
i VY oloys w03 B cuigu,l alold 45 5 cwl Multi-country Outbreak G 651 o)low 9 o0

1 Jls e B Y o b ZFF ¢ (£33.0) titws 350 bMe ST .(ZAY) Conl

10004 [ Cases -@ Countries r 40

20000 250
Tl 18000
] 16000 200
x: 1919 -
750 - ) .D‘ =30 14000
¥
v pos 12000 150
g -
wvi —e
] ~ 10000
g ” ] g 8000 100
2 500 20 2
g =
= m 6000
= v
c
5 4000 50
O
2000
250 10
0 0
1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
{ == Central African clade (N) West African clade (N)
0 [ 209 0

1 I 1 1
May 9 May 16 May 23 May 30 June 6 ) )
PLOS Neglected Tropical Diseases |

www .thelancet.com/finfection Published online June 8, 2022  https:// doi.org/10.1016/51473-3099(22)00359-0 httpS'//dOi org/lO 1371/journa| pntd 0010141 February 11. 2022



Geographical distribution of confirmed monkeypox cases worldwide, as of 01 Jun 2022

No reported cases 1-9 cases B 10-49 cases Il 50-99 cases Il >=100 cases



MonKkeypox: Daily confirmed cases, by date of confirmation Our World
7-day rolling average. Cases are shown by the date on which they were confirmed by 3 test.
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Source: Data produced by the 'Global health' team — available at github.comglobaldothealth/monkeypox CCBY



In the UK, which accounts for
around a third of cases in the
current global outbreak, 99%
of cases have been reported in
men and mostly in networks of
men who have sex with men.

COMPARE THE MAPS COMPARE THE MAPS
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SMALLPOX

CHICKENPOX

The

Weather
Channel

Virus
Symptoms

Appearance
of symptoms

How long
iliness lasts

Fatality

Vaccine
suggested

Monkeypox

Monkeypox virus

Fever; Pus-filled boils
first appearing on face

1—10% of cases,
depends on strain

Smallpox vaccine

Chickenpox

Varicella-zoster virus

Fever with an itchy rash
first appearing on the
chest, back, and face

Chickenpox vaccine

Smallpox
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=" Smallpox and ?
S Monkeypox Vaccine, LOT: XXXXXXXXX
Live, Non-replicating

JYNNEOS
o Single-dose: 0.5 mL LJ¥YN.2021.002
= Bavarian Nordic A/S

W U.S. Govt. Lic. No. 2096

Drawing size: 18.00mm x 48.00 mm

®
IMVANEX
Suspension for injection

smallpox Vaccine (Live Modified Vaccinia Virus Ankara)

Subcutaneous use

o
‘e
Bavarian Nvoroic @

20 single dose vials

efficiently in human cells.

Administered as two subcutanecus injections four weeks
apart.

The immune respaonse takes 2 weeks after the second dose
for maximal development.

Licensed by the FDA for use in the prevention of smallpox or
monkeypox in people ages 18 years and older. Use in

younger populations requires submission of a single patient
Expanded Access Investigational New Drug (IND) application.

The effectiveness of [YNNEOS against monkeypox is
supported by animal studies.

There are no data on the efficacy of [YMMEOS for PEF or PrEp
from the current outbreak. Although this is also true for
ACAMZ000, there is evidence that the related Dryvax vaccine
worked well during the smallpox eradication period. Public
health officials have concern about the lack of efficacy data
for [YMMEQS, especially because it requires two doses 23
days apart.

Adverse reactions include injection site reactions such as
pain, swelling, and redness.

Feople with a severe allergy to any component of the vaccine
(gentamicin, ciprofloxacin, egg protein) should not receive
this vaccine.

Safe for administration to people with HIV and atopic
dermatitis.

While there are no data in people who are pregnant or
breastfeeding, animal data do not show evidence of
reproductive harm; pregnancy and breastfeeding are not
contraindications.

NEOS* ACAMZD00

» [YNMEOS contains a live virus that does not replicate « ACAMZ000 is a live Vaccinia wirus vaccine that

is replication competent.

Administered as one percutanecus dose vid
multiple punciure technigue with a bifurcated
needle.

The immune response takes 4 weeks for
maximum development.

Following a successful inoculation, a lesion
(known as a "take”) will develop at the site of
the vaccination; the lesion may take up to &
weeks or more to heal.

Licensed by the FDA for use against smallpox;
allowed for use against maonkeypox under an
Expanded Access IND, which requires
informed consent along with submission of
additional forms.

The effectiveness of ACAM2000 is supported
by human clinical trizls and animal studies.

There are no data on the efficacy of
ACAMZ2000 for PEP or PrEP from the current
outbreak.

Adverse reactions include injection site pain,
swelling, and redness; fever; rash; lymph
node swelling; and complications from
inadvertent inoculation.

FPeople with severe allergy to any component
of the vaccine should not receive it. In
addition, people with severely weakened
immune systems should not receive this
vaccine.
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CONTACT TRACING

Close physical contact with infected person or materials
Exposure investigation 5-21 days prior to symptoms
Backward contact tracing of suspected individuals
Retrospective case finding; serology

Contacts should be monitored daily

Asymptomatic contacts can continue routine activities but
should not donate blood, cells, tissue, organs, breast milk
or semen

If contact develops rash must be isolated.

Post-exposure vaccination within 4 days in some endemic

countries



ONE HEALTH APPROACH

» epidemiology and natural history of
monkeypox

* risk factors for zoonotic and human-to-
human transmission

* Estimation of post-vaccination immunity

* lIdentification of the animal reservoir and
secondary hosts of monkeypox virus

* Comparison of circulating viral strains
between human and animal populations

 discrimination capacities of the tests

* improve the performance of serological
tests for diagnostic purpose

* identify areas at increased risk of
monkeypox outbreaks

ONE HEALTH

Human health and animal health are interdependent.
Atthe same time, both depend on the environment.

Diet Social
‘90 determinants
e s, oo
Note: The

associated factors
Population  are not exhaustive,
movements theyare examples,
as there are many
elements to
consider.

Security

bw@
Antibiotics and

other antimicrobials

Climate
change
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vectors
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Reducing the risk of zoonotic transmission

Over time, most human infections have resulted
from a primary, animal-to-human transmission.
Unprotected contact with wild animals, especially
those that are sick or dead, including their meat,
blood and other parts must be avoided.
Additionally, all foods containing animal meat or
parts must be thoroughly cooked before eating.

Preventing monkeypox through restrictions
on animal trade

Some countries have put in place regulations
restricting importation of rodents and non-human
primates. Captive animals that are potentially
iInfected with monkeypox should be isolated from
other animals and placed into immediate
guarantine. Any animals that might have come
into contact with an infected animal should be
guarantined, handled with standard precautions
and observed for monkeypox symptoms for 30
days.







