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About MonkeypOX typical inverted terminal repeat conserved housekeeping genes  typical inverted terminal repeat

Bioinformatics | poxviridae, orthopoxvirus
o 197kb enveloped dsDNA with 33% GC, 190 coding sequences
o challenges for reconstructing genome:

m long (~ 6.5kb) inverted tandem repeat, hard to resolve into individual copies

m low GCresults in long poly-A/T homopolymeric tracts
m local tandem repeats scattering
m potential within-host diversity within/between lesions
o slow evolutionary rate: 47 bp per year (TC > TT or GA > AA by APO

BEC3 protein?)

First identification | (animal) crab-eating macaques, 1958; (human) Congo, 1970

Ectromelia virus

Main clades | Congo Basin & West African
(CB) (WA)

Vaccinia virus

Monkeypox virus

g L _ Camelpox virus
v [ ]
r ‘* Taterapox virus
¥

Variola virus

Cowpox virus (strain GRI-90)

smallpox vaccine
1980

causing smallpox

https://www.gov.uk/government/news/monkeypox-cases-confirmed-in-england-latest-updates



Historical outbreak

e 2003 USA | animals transported

Number of confirmed monkeypox cases, worldwide, 1970 - 2020

u West Africa

from central Africa

Imported

. Central African ‘

o 34 cases w/ rash > raised lesion
> pustule for 2-3 wks |
o 3 cases w/o symptoms were '
vaccinated | ‘
o no confirmed HHT | i ||i |
. . a a I 1) "
o clinical symptom: fever + rash + LAP . " -
e 2017 Nigeria | west African clade going abroad Rach —
o 183 cases w/ 9 deaths — =
o Israel: 1 casein 2018 ] ! |
. ‘ »  Lymphadenopath
o UK:4 casesin 2019 & 3 cases in 2021 s g ]
s ~ b4 ; Myalgia |
o Singapore: 1 case in 2019 - Gt |
é Fatigue I
2022/05/06 UK spreading in Europe i | 1
Conjunctivitis | 1]
Sensitivity to Ilght_:|
Vomiting or nausea_:
0 Zb 4IO 6IO 8|O 1(|)0

Proportion (%)

Monkeypox: Epidemiology, preparedness and response for African outbreak contexts. OpenWHO.
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Monkeypoxin
Africa: the science
the world ignored

Africanresearchers have been warning

about monkeypox outbreaks for years.

As vaccines are deployed globally, they

worry they will be left behind.

Monkeypox cases rising in Africa

1970-

79

1980-
89

1990-
99

2000-

2009-
19

Decade Confirmed Confirmed
cases caused cases caused
by the viral by the viral
strain that strain that
emerged in emerged in
Central Africa West Africa
38 9
355 1
520 0
92 47
10,027
suspected*

85 195
18,788

suspected*
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Abstract / Introductory paragraph o

The largest monkeypox virus (MPXV) outbreak described so far in non-endemic countries was identified in May
2022, Here, shotgun metagenomics allowed the rapid reconstruction and phylogenomic characterization of the
first MPXV outbreak genome sequences, showing that this MPXV belongs to clade 3 and that the outbreak most
likely has a single origin. Although 2022 MPXV (lineage B.1) clustered with 2018-2019 cases linked to an endemic
country, it segregates in a divergent phylogenetic branch, likely reflecting continuous accelerated evolution. An in-
depth mutational analysis suggests the action of host APOBEC3 in viral evolution as well as signs of potential
MPXV human adaptation in ongoing microevolution. Our findings also indicate that genome sequencing may
provide resolution to track the spread and transmission of this presumably slow-evolving dsDNA virus.
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most self-limited N

Symptoms Typical

Py Febrile stage | 1-3d 5-21 days 1-4 days 2-4 weeks Days to weeks
o fever, headache, fatigue
o LAP . .
Incubation Febrile
o enanthem appears toward the end Seied S Recovery

e | Skin eruption stage |>5d

o 1-3d after fever

o rash over face or extremities: widespread
o blood detected only at the beginning

o producing antibodies

e Mortality | 0-11%, higher in children &
pregnanted women & immunosuppressed

‘8 AEE INE R

FEVER INTENSE MUSCLE BACK PAIN
HEADACHE ACHES

e Complications

o bacterial infection of eyes (4%) | ‘ | Mgy ) P
or skin (20%) /Q) @ o \l
X / el N G I

dehydration due to diarrhea/vomit (7%)

O
‘ f S
S : o ,
o abscess with airway obstruction T5% e e Msssonll
o bronchopneumonia of cases LYMPHNODES ~ LESIONS
@,

encephalitis/sepsis (<1%)

World Health Organization Health topics/Monkeypox



Symptoms | rash (=T

can be itchy or painful / thick yellowish vesicle / umbilicated or hemorrhagic lesion / abscess

Macule Papule Vesicle Pustule Crust
PE2 7KK =38! &




r2022 UK Outbreak %Health :::::ec;;n:ga:g:n into monkeypox outbreak in
Security England: technical briefing 1
Agency crascaa
e Characteristics of the confirmed population
o London residents (81%, 224/276)
o Male (99% 311/314)
o 38vy/o (IQR 32-44)
o GBMSM (99%,151/152)
o Recent fForeign travel within 21 d prior to symptom onset (22%,
75/336); mostly within Europe (79%, 59/75)
e Rapid sexual health questionnaires

(55%, 45/82 cases with known/suspected GBMSM sexual transmission till 05/25) (symptom onset 04/08-05/20)

O

O O O O O

cisgender men, gay (89%, 40/45), bisexual (9%, 4/45)
NO foreign travel (69%, 31/45)

Sex during incubation period (98%), group sex (44%, 20/45)

Sexually transmitted infection history (60%, 27/45)
> 10 sexual partners in previous 3 m (44%, 20/ 45)
Sexual activity other than place of residence

m othercities (30%, 13/45)

m abroard (20%, 9/45)

m with men who aren’t UK residents (24%, 11/45)

o canes

median reporting

| (n =265, missing 55/320)

2022/05/06-06/08 ‘
confirmed cases

Devolved administrations Confirmed cases

England

Northern Ireland
Scotland

Wales

Total

Region of residence
East of England

East Midlands
London

North East

North West

South East

South West

West Midlands
Yorkshire and Humber
Unknown*

Total

delay=10d

320
2
n
3
336

Total confirmed

44 320-44 =274

320




Who are at risk from 2022 Monkeypox?
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Atypical presentations
in 2022 Monkeypox have been noted

* Skin lesions: may be limited over genital and/or perineal area, rather
than face and/or widespread

* Skin lesions may appear before obvious fever and lymphadenopathy

S S,

: <3 “1} 5

IMAGES IN CLINICAL MEDICINE
Monkeypox Genital Lesions
Rita Patrocinio-Jesus, M.D., D.T.M.H., and Francesca Peruzzu, M.D. ;

June 15, 2022
DOI: 10.1056/NEJMicm2206893
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MAJOR ARTICLE

Age Distribution for T Cell Reactivity to Vaccinia
Virus in a Healthy Population

Szu-Min Hsieh, Sung-Ching Pan, Shey-Ying Chen, Pei-Fang Huang, and Shan-Chwen Chang

Division of Infectious Diseases, Department of Internal Medicine, National Taiwan University Hospital and College of Medicine, National Taiwan
University, Taipei

(See the editorial commentary by Bray on pages 90-1)

EDITORIAL COMMENTARY

New Data m a 200-Year Investigation

Mike Bray

Biodefense Clinical Research Branch, Office of Clinical Research, Office of the Director, National Institute of Allergy and Infectious Diseases, National Institutes
of Health, Bethesda, Maryland

(See the article by Hsieh et al. on pages 86-9)

Clinical Infectious Diseases 2004; 38:90-1
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Vaccine 24 (2006) 510-515

www.elsevier.com/locate/vaccine

Clinical and immunological responses to undiluted and diluted smallpox -~
vaccine with vaccinia virus of Lister strain

Szu-Min Hsieh?, Shey-Ying Chen?, Gwo-Chang Sheu®, Min-Nan Hung?,
Wen-Hsiang Chou®, Shan-Chwen Chang **, Kwo-Hsiung Hsu® /
2 Division of Infectious Diseases, Department of Internal Medicine, National Taiwan University Hospital and College of Medicine, K

National Taiwan University, No. 7 Chung-Shan South Road, Taipei 100, Taiwan, ROC &.:_
Y Center for Disease Control, Department of Health, Taiwan

Vaccinia-specific immune responses after vaccination with diluted or undiluted smallpox vaccine of Lister starin in vaccinia-naive and non-naive subjects

Subjects Vaccine Magnitudes of increase in T cell Rate of significant antibody
responses: median (range) responses (%)*
CD4+ CD8+
Undiluted (n =20) 52(3.1-17.5) 4.8 (3.0-16.8) 100
Vaccinia-naive 1:5 diluted (n=37) 4.7((2.7-213) 5.1(3.2-15.3) 100
1:10 diluted (n=40) 50(28-184) 47(2.8-254) 100
Undiluted (n =35) 2.8 (1.8-10.3) 3.1(2.1-10.5) 100
Previously vaccinated 1:10 diluted (n=35) 30(2.0-11.5) 29 (1.7-10.6) 100
1:30 diluted (n=52) 2.7(1.6-12.8) 34(18-11.9) 100

* We defined the significant antibody response to vaccination as a positive seroconversion or a >4-fold elevation of titer of vaccinia-specific antibody.



Systemic reactions within 15 days after vaccination with diluted or undiluted smallpox vaccine in vaccinia-naive and previously vaccinated subjects

Subjects Vaccine Age (years) Fever Headache Muscle aches Fatigue LAP Rash?
Undiluted (n =20) 4(20%) |  10(50%) 8 (40%) 11(55%)  13(65%) | 0
Vaccinia-naive 1:5 diluted (n=37) 4(11%) |  10Q27%) 10 (27%) 18(49%)  25(68%) | 0
(n=97) 1:10 diluted (n =40) 8(20%) |  12(30%) 17 (43%) 1538%)  21(53%) | 1 3%)
P-value® 0.50 0.19 034 039 037 049
. ~ 2440 (n=20) | 1(5%) 4(20%) 3(15%) 5(25%)  4(20%) O
el 41-65(n=15) | 0 2 (13%) 1(7%) 427%)  2(13%) O
. : L - 2440 (n=19) | 1(5%) 3(16%) 5(26%) 737%)  3(16%) O
f“"_vi‘,’)‘;s)ly vaeipated b1 0wt (=15 41-65 (n=16) | 1(6%) 1(6%) 1(6%) 3(19%)  4(25%) O
TR SO, 2440 (n=30) | 2(7%) 7(23%) 12 (40%) 15(50%)  10(33%) 1 (3%)
e 41-65 (1=22) | 1(5%) 1(5%) 4(18%) 4(18%)  5(23%) 2 (9%)
P-value® 0.80 0.79 0.08 0.57 040 0.3

4 Rash at sites other than vaccination sites.
b P-values are the results of comparison between the undiluted, 1:10 diluted and 1:30 diluted groups (by x*-test).



’ Prevention

n

1796 1805 1945 1955 1956 1967 1979 1980
invented by  introduced to SE2rRIERE EE2RERM FESEERE WHO: =28 L1#E WHO declared
Edward Jenner southern China (B3] 205 fEFEE intensified the eradication

Vaccine Licensed for | Licensedfor | Considerations | Vaccine Licensed for | Licensedfor | Considerations | eradication of smallpox
(Manufacturer) | smallpox monkeypox (Manufacturer) | smallpox monkeypox programme

(country, type, | (country, type, (country, type, | (country, type,

date) ——— date) date) o . .
(n;vn-siu :u: tl)mvanex :stoﬁi.gf,uu MA :\c.nmzo USA - Approved | USA - EIND for | Approved for ° 2M G | use the same vaccinia virus vaccine

avarian as been supply Emergent PEP in adul . :

Nordic) authorised Canada, full MA[ITGUETroTen™ | BioSolutions) :;;"1; _“; strains employed for 1 G vaccine or
3rd generation | under (2019) formulation, 2nd generation 1 H = 1Fi

- asisnar i years of age. clon‘al.wrus varl_ants plaque-purified from

circumstances use in the Earlier tradltlonal vaccine StOCk

(Cza?'l]ii)a: Full BZ":?L:)‘:.U“ produ.ction by rd .

A 013} g sanofiPasteor | @ | 3" G | more attenuated smallpox vaccine|

USA: Full MA weeks apart ?f:;::e o strains

(2019) — : :

Vaccinia, Various No Regular
L:::Bl I ::;;2 - Full MA No Appvro“led for various strains® countries potency testing ® Precaution use for re licatin va ccine
(,‘ nogice) ) use in infants from national Various recommended P 9
™ and chidren || production | national o immunedeficiencies
( ) (all ages) as 1st generation production . . th
s opigsrl sl | s immunosuppression therapy
(all ages) various atopic dermatitis

US: Jynneos

EU: Imvanex

countries

O
O
o  children
o  pregnant /breastfeeding women

Vaccines and immunization for Monkeypox- interim guidance (2022/06/14). WHO.
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