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MONKEYPOX [UIdJ-NN=

As of July 26, 19,188 confirmed
or probable monkeypox cases

" { e 5 have been identified in 76
® ® e &, o countries, including 3,591
—_— - 0y | Syl in the US.

Q | /@;\)/ O{?O%Oi P e b, o g2 |

| : P LN & Sl Global Cases

2 2 o AR T oy o o y

(PR - SN E \ 19,188
@ US Cases

r " 3,591

@ Has historically @ Has not historically
reported monkeypox  reported monkeypox

WHO declared Public Health
WWW_Cd C. g OV/M on keypcx Emergency of International Concern
(PHEIC) on July 23, 2022.




Global monkeypox outbreak (vay-Aug,2022)

* July 23, 2022, WHO
declared monkeypox
outbreak a Public
Health Emergency of
International
Concern (PHEIC)

e July, 2022: 16,000
cases and 5 deaths,

Number -
of cases 75 countries
0 _’ *  May-Aug, 2022 (< 4
250 months): over
00
?,000 48,000 cases, and 13
- 2,000
| pyee deaths.
= 4,000
. 5,000

Fig. 1| Geographical distribution of confirmed and suspected monkeypox cases during the outbreak between
May and August 2022. Data presented as of 5 August 2022 were obtained from Global.health. Diagram generated with
Datawrapper.

Lum FM et al. Nat Rev Immunol 2022 Oct;22:597-613.
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Confnrmed cases of Monkeypox
from 1 Ja 22, as of 28 Sep 22
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History of monkeypox outbreaks

1970-1979 1980-1989 1990-1999

Central African Republic: 8
Sierra Leone: 1
! Nigeria: 3 l
Céte d'lvoire: 1
) s Cameroon: 1

Liberia: 4 Cote d'lvoire: 1~ Cameroon: 1
Gabon: 4
DRC: 38

Fig 2. Number of confirmed, probable, and/or possibl keypox cases between 1970-1979. Fig 3. Number of confirmed, probable, and/or possible monkeypox cases between 1980-1989. Fig 4. Number of confirmed, probable, and/or possible monkeypox cases between 1990-1999.
United
Kingdom: 4

United States: Israel: 1
47
South Nigeria: 181 ‘
Sudan:19 Sierra Leone: 2 Cameroon: 3
Liberia: 6 — <— Central African Republic: 61 {Slngapore: 1
Congo: 73 —— Congo: 24 —
DRC: 10.027* DRC: 18.788*
Fig 5. Number of confirmed, probable, and/or possible monkeypox cases between 2000-2009. [6,18,46,58,69] * Fig 6. Number of confirmed, probable, and/or possible monkeypox cases between 2010-2019. [7,8,15,18,29,30,32,33,35,47-49,55~

Bunge EM, et al. PLoS Negl Trop Dis 2022; 16(2): e0010141.



Taxonomy and Classification of Monkeypox

within Poxviridae Lineage

Poxviridae

e msEBERER(Poxviridae) -

[

‘ Chordopoxvirinae ‘

—-] Avipoxvirus
—  Capripoxvirus |
—  Centapoxvirus

—{ Cervidpoxvirus

—  Leporipoxvirus

—f Macropopoxvirus

|
—  Molluscipoxvirus |
—‘( Mustelpoxvirus |

—{ Oryzopoxvirus

|
—{ ~ Orthopoxvirus )—
|

—I Parapoxvirus

—{ Pteropopoxvirus

—{ Salmonpoxvirus

—{ Sciuripoxvirus

- Suipoxvirus

Variola virus

|

Vaccinia virus

|

Skunkpox virus

Akhmeta virus

Camelpox virus

~ Monkeypox virus

Cowpox virus

Ectromelia virus

Raccoonpox virus

|
|
|
|

Taterapox virus

INNNRERERRE

Volepox virus

|
|
|
|
|

—{ Vespertilionpoxvirus |

l
|
— Crocodylidpoxvirus |
|
|
|
|
|
|

—{ Yatapoxvirus

—+ Abatino macacapox virus |

' IS /m & B (Orthopoxvirus) -

Entomopoxvirinae

| Alphaentomopoxvirus }—
[ Betaentomopoxvirus }-—
| Deltaentomopoxvirus —

' Gammaentomopoxvirus ——

Outer membrane

of intracellular and

Surface extracellular virions
tubules

Outer envelope
of extracellular
virions

Lateral bodies

Pallisade Core/nucleopratein
layer complex

Figure1.Structure of Monkeypox Virus'

Kaler J, Hussain A, Flores G, et al. Cureus 2022 July 03; 14(7): e26531.
USCDCpublichealthimagelibrary.Availableat:https://phil.cdc.gov/details.aspx?pid=22664
VitrosensBiotechnology.Availableat:https://vitrosens.com/what-is-monkeypox-virus/



Monkeypox cases by Virus Clade

Table 2. Number of Cases per Clade’.

Decade Central African Clade (N) West African Clade (N) Total Cases
1970-1979 38 9 47
1980-1989 355 1 356
1990-1999 520 0 520
2000-2009 92 confirmed 47 139

10,027 suspected” 10,027
2009-2019 85 confirmed 195 280

18,788 suspected” 18,788

" The five cases from Cameroon are not included in this table, as clade was not reported in any of the articles and
WHO reported that Cameroon is the only country in which both clades have been detected [12].

* Suspected cases are from the Democratic Republic of the Congo, as number of suspected cases rather than

confirmed cases were primarily reported. Suspected cases for other countries are not reported since testing of

suspected cases was generally undertaken.

Bunge EM, et al. PLoS Negl Trop Dis 2022; 16(2): e0010141.



Case Fatality Rate of Monkeypox

Table 3. Pooled case fatality rate in confirmed, probable, and/or possible monkeypox cases.

Countries/Clade Case Fatality Rate 95% CI"

All countries® 78/892 = 8.7% 7.0%- 10.8%
Central African clade’ 68/640 = 10.6% 8.4%-13.3%
West African clade” 9/247 = 3.6% 1.7%- 6.8%
West African clade, African countries only 9/195 = 4.6% 2.1%- 8.6%

! Exact binomial method (Clopper-Pearson).

% The five cases from Cameroon are included in the “all countries” case fatality rate (CFR) calculation, but not in the
calculation of CFR by clade, since WHO reported that Cameroon is the only country in which both clades have been
detected [12]. The CFR without the inclusion of Cameroon is also 8.7% (77/887).

> Central African clade includes the following countries: Central African Republic, Democratic Republic of the
Congo, Republic of the Congo, and South Sudan.

* West African clade includes the following countries: Cote d’Ivoire, Liberia, Nigeria, Sierra Leone, Israel, Singapore,
United Kingdom, and United States.

Bunge EM, et al. PLoS Negl Trop Dis 2022; 16(2): e0010141.



Monekypox outbreak 2022

CONGO BASN CLADE
fia OLDER
/\r |’-/N LADE
(o
RECENT ““
§ WEST AFRICAN CLADE
g
B.1 LINEAGE A1LINEAGE AI11LINEAGE A.2 LINEAGE hMPXV-1A
v

Figure 1. “Where does MPXV come from?” a graphical representation.

5195775&7 Y RE—DZ()AEBME _23Z()E
EP’*_/\i(II)F%@Tﬁllaﬁﬂllbﬂﬁ? X
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Tiecco G. Viruses 2022; 14: 94.

1000 [ Cases —@ Countries — 40
750 — 30
3]
§ A
v 2
5 500+ 20 =
T 3.
) (]
E wv
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250+ — 10
i ]| | i

T T
May 9 May 16 May 23 May 30 June 6

Figure: Rapid expansion of the 2022 monkeypox outbreak
Cumulative number of confirmed cases (by confirmation date) since the first reported
case in the 2022 outbreak, and cumulative number of countries reporting confirmed

cases.

Kraemer MUG. Lancet Infect Dis 2022 Jul;22(7):941-2.
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Atypical

features

1. Presentation with
only a few lesions

2. Genital, perineal
and/or perianal
areas

3. Different
(asynchronous)
stages of
development

4. Appearance of

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.jfma-online.com

Case Report

The first imported case of monkeypox in
Taiwan
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KEYWORDS Abstract he first imported case of monkeypox in Taiwan was diagnosed in an Asian man with

Monkeypox; HIV-1 infection and asymptomatic COVID-19, returning from Germany. Atypical presentations .

Taiwan; included asynchronous skin lesions, anogenital lesions and prominent inguinal lymphadenopa- I es I O n S befo re t h e
West African clade thy. Whole genomic sequence alignment indicate that the Taiwan strain clustered together

with human monkeypox virus West African clade B.1, currently circulating in Europe. Prompt
diagnosis and infection control measures are crucial to mitigate the spread of monkeypox.
Copyright © 2022, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

onset of fever and
other
constitutional
symptoms
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The Taiwan monkeypox strain

SEQUENCE ID ON8132561.2

Percent Identity
3 B 5
99.6 |98.2 | 96.5
98.2

Monkeypox_virus_strain (clinical material)_TWN_ON918656
ON694339.1_Monkeypox_virus_isolate_Germany -

ON813251.1 Monkeypox_virus_isolate_Germany . (West Africa clade)
DQO011153.1_Monkeypox_virus_strain_USA
JX878417.1_Monkeypox_virus_isolate_DRC (Congo clade)

Divergence
D AW N -

Figure 2 Direct whole genome sequencing on the vesicular fluid sample by Oxford Nanopore MinlON apparatus obtained 197,315
base pairs sequence. The results indicate that viral sequence shares high similarity with the “West African” monkeypox virus clade,
including the European (Germany) and American lineages, rather than the “Central African” or Congo clade. The Taiwan mon-
keypox strain (MPXV/human/Taiwan/110-231642/2022) was submitted to GISAID (accession no. ON918656.1).

Huang ST, Lee SS et al. ] Formos Med Assoc 2022 Sep 26;50929-6646(22)00324-2.



Monkeypox Transmission

( respiratory — large droplets \

»  broken skin
. @
Gy — *  mucous membrgnes or mucosa
° close » direct contact with body fluids or
contact, lesion materials
Vesiculo-papularrash. = droplets, » contaminated bedding or blankets
skin lesions prolonged face-to-face contact, and

AJRM®202

Muscle aches

Mangabey

C ercocebus atys

congenital

Animals African Fever

* probably sex /
i— \
sex?
m Intracellular mature virus _ Severe headache
g 2N .
spillover g Extracellular enveloped virus L
' ' Rash
= X

I EEENENI

rope squirrel

O
Gambian (African rodents) / , -
F . 3 "_" -
pouched e dorneitic % Lymphadenopathy
rat prairie animals? /
Cricetomys d ‘J y
gambianus og AA4 L —

Fatigue

MPXV infected host cell

Cynomys A
g spillover ij h\
E;Z EE/le :_=.M E%ZFD ¥ EEE@J s E%ﬁ"n A JE}} E% SUBIGRIS - Gong Q et al. Virologica Sinica 2022; 37:477-482.
(QD ABANER - AAE  HIE EE - BEMERN BM‘]) Farahat et al. Ann Clin Microbiol Antimicrob (2022) 21:26



Human-to-Human Transmission
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Respiratory Droplets Contaminated Surfaces/Objects Mucocutaneous Lesions
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http://www.cdc.gov.tw/

|

Common (Nonspecific) Symptoms Complications
e  Fever e  Bacterial Superinfection
e  Headache e  Corneal Infection/Permanent
e  Myalgia Scarring
e  Backache e  Bronchopneumonia
e Enanthem e  Lymphadenopathy e  Sepsis and Septic Shock
/ \ \ Enanthem are the first lesions to develop on the e Chills e Cellulitis
‘ tongue andin the mouth. ° Exhaustion e  Respiratory Distress
Enanth gu 2%
/ e  Rashes e  Encephalitis
B ' e  Mouth and throat ulcers e Dehydration
/\ N < / Macules
‘ Flat lesions that begin on the face and spreads to
Macules arms, legs and then hands, feet. Last for~ 1-2 days. ‘
@® : \ N —+4 \ \ I 7 i 4L, \
MR Eik TERERTEARDL - {BRIEBRELH - I
Papules REERE - RE/EE - 1T B

Flat lesions progress to becomingraised. Papules
last for~ 1-2 days.

7~ Ife - MEREAMNESA -
RiE - BEIERBESE) - iE RS

HE—E-REBELHIREERL  BE
BRSNS EEMIN - LD
EErERR -

- P EREHIREERITZ (macules)
E#(papules) - 7K (vesicles) - i#

o

Vesicles
Raised lesions becomefilled with clear fluid,
becomingvesicles. Vesicles last for~ 1-2 days.

Pustules
Lesion become filled with opaquefluid. Sharply
raised, round, firm to touch. ~5-7 days duration.

. _ - fa(pustules)PEEREAE - AR
Pustules begin to crust. Pitted scars, areas of hypo- N s
and hyperpigmentation may remain once allthe HEREX RE- Kl (cru St) s BERSPFHEUE

scabshave fallen off. (a6 - BEEE - PR )

(Bh - DU - ETHER) %‘Z:F e

SERFELIAZ21IXR - BIEERER
10% - AZEEZECIREBANEE -

RERRBNERNELEBRSEE -
7 SR Bl FE Al B8 M AR SR ~ FisK
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FIGURE 7: Stages of the Vesiculo-pustular Rash in Monkeypox Patients

Kaler J, Hussain A, Flores G, et al. Cureus 2022 July 03; 14(7): e26531.
SEEREEH B www.cde.gov.tw
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Monkeypox rash

STAGE: Macules Papules Vesicles Pustules Scabs

Darker skin

pigmentation Clinicians should be

aware of how lesions
may present on the
spectrum of skin
pigmentation

Lighter skin
pigmentation

DAY:

Figure 3. Stages of skin presentation and progression of monkeypox rash. .
Titanji BK. Open Forum Infect Dis . 2022 Jun 23;9(7):0fac310.



Monkeypox 2022: Clinical manifestations

Reported 528 infections diagnosed between April 27 and June 24, 2022in 16 countries.

Overall, 98% of the persons with infection were gay or bisexual men, 75% were White, and
41% had human immunodeficiency virus infection;

Median age was 38 years.

Transmission was suspected to have occurred through sexual activity in 95% of the persons
with infection.

95% of the persons presented with a rash (with 64% having <10 lesions),
73% had anogenital lesions, and 41% had mucosal lesions (with 54 a single genital lesion).

Common systemic features preceding the rash included fever (62%) lethar gy (41%), myalgia
(31%), and headache (27%); lymphadenopathy was also common (reported in 56%).

Concomitant sexually transmitted infections were reported in 109 of 377 persons (29%) who
were tested.

Among the 23 persons with a clear exposure history, the median incubation period was 7 days
(range 3to ZOF

Thornhill JP et al. NEJM 2022;387(8):679-91



All Persons

Characteristic (N=528)
[Median age (range) —yr 38 (18-68) ]
Sex or gender — no. (%)
| make 527 (>99) |
Female 0
Trans or nonbinary 1 (<1)
Sexual orientation — no. (%)t
Heterosexual 9 (2)
[ Homosexual 509 (96) ]
Bisexual 10 (2)
Race or ethnic group — no. (%)
White 398 (75)
Black 25 (5)
Mixed race 19 (4)
Latinx 66 (12)
Other or unknown 20 (4)
[ HIV positive — no. (%) 218 (41) |
HIV negative or status unknown — no. (%) 310 (59)
Use of preexposure prophylaxis against HIV — no./total no. (%) 176/310 (57)
[Foreign travel in month before diagnosis — no. (%) 147 (28) ]

Continent of travel — no./total no. (%)

[ Europe

132/147 (90)]

North America

Australasia

Africa and Middle East
Central and South America

Not stated

9/147 (6)
0/147
2/147 (1)
2/147 (1)
2/147 (1)

All Persons
Characteristic (N=528)
Known to have undergone STI screening — no. (%) 377 (71)
Microbiologically confirmed concomitant STI present — no./total no. screened (%) 109/377 (29)
Gonorrhea 32/377 (8)
Chlamydia 20/377 ()
Syphilis 33/377 (9)
Herpes simplex virus infection 3/377 (1)
Lymphogranuloma venereum 2/377 (1)
Chlamydia and gonorrhea 5/377 (1)
Other or not stated 14/377 (4)
HIV test taken — no./total no. with previously unknown or negative HIV status (%) 122/310 (39)
New HIV infection diagnosis — no./total no. (%) 3/122 (2)
Sexual history not known — no./total no. (%) 122/528 (23)
Median no. of sex partners in previous 3 months (IQR) 5 (3-15)
“Chemsex” reported in the previous month — no. (%) 106 (20)
Reported attendance at a sex-on-site event in the previous month — no. (%) 169 (32)

Thornhill JP et al. NEJM 2022;387(8):679-91



Table 3. Diagnosis and Clinical Characteristics of Monkeypox in the Case Series.*

Table 3. Diagnosis and Clinical Characteristics of Monkeypox in the Case Series.*

Characteristic

Suspected route of transmission — no. (%)

Sexual close contact

Nonsexual close contact
Other or unknown

Household contact

Contact with person known to have monkeypox — no. (%)

Reported clinical features — no. (%)

Rash or skin lesions
Fever

Lymphadenopathy

Pharyngitis

Headache

Lethargy or exhaustion
Myalgia

Low mood

Proctitis or anorectal pain

Site of positive monkeypox viral PCR — no. (%)

Skin or anogenital lesion
Nose or throat swab
Blood

Urine

Semen

Site of skin lesions — no. (%)

Description of rash — no./total no. with rash reported (%)

Vesiculopustular
Macular

Single ulcer
Multiple ulcers

Other

All Persons
Characteristic (N=528)
Site of skin lesions — no. (%)

[ Anogenital area 383 (73)
Face 134 (25)
Trunk or limbs 292 (55)
Palms or soles 51 (10)

291/500 (58)

19/500 (4)

95/500 (19)

(

(
54/500 (11)
(
41/500 (8)

Thornhill JP et al. NEJM 2022;387(8):679-91
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eye protection (face shield or
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Titanji BK. Open Forum Infect Dis . 2022 Jun 23;9(7):0fac310.
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Treatment

Supportive

brincidofovir

. tecovirimat

Vaccinia Immune
Globulin (VIG)

Vaccine for post-exposure
contacts

Live vaccine - ACAM2000
Live non-replicating - JYNNEOS

Titanji BK. Open Forum Infect
Dis . 2022 Jun23;9(7):ofac310.

Symptom/Complication

Respiratory
distress/Bronchopneumonia

Sepsis

Gastrointestinal/mouth and throat
ulcers

Fever

Superinfection skin

Inflammation/Lymphadenopathy
Corneal infection

Skin scarring/Cellulitis/Skin
lesions

Supportive Treatment

Oral/intravenous antibiotics for prophylaxis, nebulizer treatments, non-invasive ventilation (ex. CPAP)

Oral/intravenous antibiotics, supplemental oxygen, corticosteroids, insulin

Oral/intravenous antiemetic and antidiarrheal medications, oral/intravenous rehydration

Antipyretic medications, external cooling

Oral/intravenous antibiotics, incision, and drainage, advanced wound management (ex. negative
pressure wound therapy

Oral/intravenous anti-inflammatory/analgesic medications

Ophthalmic antibiotics/antivirals and corticosteroids

Application of moist occlusive dressings to promote re-epithelization

TABLE 1: Symptoms/Complications and Potential Supportive Treatment

Kaler J, Hussain A, Flores G, et al. Cureus 2022 July; 14(7): e26531. & & &R S &l B4 15 www.cdc.gov.tw
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http://www.cdc.gov.tw/

Jee T PRI & % 371 Tecovirimat (TPOXX)

« Tecovirimat inhibits systemic spread of
variola virus (the virus that causes
smallpox) by preventing the
formation of a secondary viral
envelope.

* In the absence of this envelope, viral
particles remain inside the cell in
which they are produced and cannot
spread to and infect other cells

—_  Attachment
and entry

DNA replication
Late genes

IMV: Intracellular Immature Virus
IEV: Intracellular Enveloped Virus
EEV: Extracellular Enveloped Virus

TPOXX TEREGI A TR LEREBRESEAE(VP37) - LUDHEITE

TPOXX: Inhibits the viral envelope SIFREE  REREER  AORBEEFIEG ME
fo”gaﬂonanispreadO“heVif“S HE . BRRAMANEBER/DVI3IATU LENZE - AL
Hruby D.E., Byrd C.M. 6. Less is More: = -

Y B 00 £5600mgB12/N\F—R - HEHL4X -

Poxvirus Proteolysis. Microbe. 1(2):70-5.

https://www.siga.com/wp-content/themes/sigahba/TPOXX-Fact-Sheet.pdf
Grosenbach DW, et al. Oral tecovirimat for the treatment of smallpox. N Engl J Med 2018;379:44-53.



https://www.siga.com/wp-content/themes/sigahba/TPOXX-Fact-Sheet.pdf

Tecovirimat (TPOXX): Efficacy and Safety studies

Antiviral Treatment (FDA Approved)

VACCINE

INCUBATION (ASYMPTOMATIC STAGE)

DAY 1 DAY 4 DAY 14 DAY 17 DAY 20 1 Grosenbach DW, et al. Oral tecovirimat for

the treatment of smallpox. N Engl J Med

2018;379:44-53.

SENTINEL
CASES IDENTIFIED

» A placebo-controlled human pharmacokinetic and safety study was performed in 449 adult volunteers, of which 359 received TPOXX.
« Human dosing at 600 mg twice daily for 14 days was selected for testing, and provided exposures in excess of animal exposures.

* No concerning adverse events was observed, 6 subjects (2%) had their treatment discontinued due to adverse reactions.

« A dedicated drug-drug interaction study determined that drug interactions exist for co-administration of repaglinide and midazolam.

* Results of the animal studies and the pivotal human safety study were published in The New England Journal of Medicine in July
2018

https://www.siga.com/wp-content/themes/sigahba/TPOXX-Fact-Sheet.pdf
Grosenbach DW, et al. Oral tecovirimat for the treatment of smallpox. N Engl J Med 2018;379:44-53.
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NDC 50072-200-42 lu

TPOXX®

[fecovirimat) Capsules, 200 mg

Extheapsule contains tecovirimat
mﬂmwral equivalent to 200 mg
imat

Reonly

42Capsules

-

Tecovirimat dose

x1: ABREED

40 pPRZRERARFEEIS

FRRsePRAREY) -

fegE s BEHE
40 nFrEFRM 120 Afr FHMR 600 mg E0mRIFEEE
120 A BALE #H=% 600 mg BH=X3 BEE
2 RERM AR AE AR
1 m BEYE - R
j . g . = . 15 1 58 TPOXX BEAS e BR £ <
o Oarfgﬁﬁ—k 20 ;qu;; LRBR | o /J\/D\ig?TF%ﬁ_FPOXXHEE:,H%ﬁﬁﬁ Vq?éitf@%i
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2.CidofovirfBrincidofovir
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From:

1. Gilead Sciences. Available at: https://web.stanford.edu/group/virus/orthomyxo/2000/ortho/cidofovir. html#
2. Drrugs.com. Available at: https:/www.drugs.com/tembexa.html
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3.Vaccinia Immune Globulin Intravenous (VIGIV)

EHHXERBOFVIFH EIXER -
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I3 2% (investigational new drug,
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From: US ARMY MEDICAL MATERIEL AGENCY. Available at: https:/www.amlc.army.mil/USAMMA/Logistics/Distribution-Operations-Center-

Vaccine/Vaccine-Information/Smallpox-Vaccine/
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Prevention and Treatment of Human Poxvirus

Table 1
Candidate of vaccines and antiviral drugs for prevention and treatment of human poxvirus.
Categories Names Features Anti-poxvirus Reference
Vaccines ACAM 2000 Second-generation vaccine Smallpox virus, MPXV Brown and Leggat
(2016)
IMVAMUNE Third-generation vaccine Smallpox virus, MPXV Petersen et al. (2019a)
Antiviral Tecovirimat (ST-246) Small molecule virus inhibitor Smallpox virus, MPXV, and cowpox Yang et al. (2005),
drugs virus. Thakur et al. (2022)

Cidofovir

Brincidofovir 289 derivative
(CMX001)

Nioch-14

Ribavirin, Tiazofurin

C-CA3-ADO, C3-NPC A
HPMA, Adenosine N1 oxide (ANO)

Viral DNA polymerase inhibitors

Nucleoside analogues inhibitor

Inosine monophosphate dehydrogenase
inhibitors

S-adenosylhomocysteine hydrolase inhibitors
DNA polymerase inhibitors

MPXV

MPXV and vaccinia virus
All of poxviruses

All of poxviruses
All of poxviruses

Magee et al. (2008)
Magee et al. (2005)
Delaune and Iseni
(2020)

Delaune and Iseni
(2020)

Baker et al. (2003)

Baker et al. (2003)
Baker et al. (2003)

Gong Q et al. Virologica Sinica 2022; 37:477-482.
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Table 1: Use of vaccines for primary preventive (pre-exposure) vaccination (PPV) for prevention of

monkeypox: WHO interim recommendations (19 August 2022)

Population group

General population

WHO recommendations for Monkeypox vaccine

Interim recommendations

for vaccination

Not recommended

Individuals at high risk of exposure, importantly but not Recommended
exclusively gay, bisexual and other men who have sex with Vaccines to be used:
men (MSM) or individuals with multiple sexual partners ¢ ACAM2000

e [LC16

e MVA-BN
Health workers at risk of exposure, research laboratory Recommended
personnel,* clinical laboratory personnel performing Vaccines to be used:
diagnostic testing for orthopoxviruses,** and designated e ACAMZ2000
response team members at risk for occupational exposure to e LC16
monkeypox e MVA-BN
Individuals for whom replicating vaccine is not recommended | Recommended
because of young age (children), pregnancy, immune Vaccines to be used:
deficiencies, immunosuppression therapies*** or atopic e |[Cl6
dermatitis**** e MVA-BN

Vaccines and immunization for monkeypox: Interim guidance, 24 August 2022




=~ RICERG s bhig[20]
HF—X CERE LY =X
JZ B 4 Dryvax ¢ ACAM2000 LCI16 MVA-BN (JYNNEOS)
B Tz 53 £ Gaithersburg H oA KM 128 Bavarian Nordic
I A Lister %4 ACAMI1000 ARy Modified Vaccinia
FALIR A Lister f4 Ankara-BN (MVA-BN)
Heema JE @T gl i ] Ji i a] e A w2
gl (Live, non- rephcating)
replicating)
FERERIRERE K7 NREE ] 7 NREE 52 N REfE—H] K2 T RERE R FE b
75 FUEARF A 28 K
A% AL 7 Y PG 18 2 64t FEPIHEELN A 2 THIT 18 B EE R
Bl & 2 KAE  RAeEEt (HA) a2 K e
By (=) Blzs (EED)

Chao PJ et al. Taiwan Epidemiol Bulletin 2022 Sep 6; 38(17):219-227.



7w . ACAM2000

BACAM2000
mERERENARIEES

HA# =B FDAZERRBRRTEEARE (NERE R
EXTERBEZAE)
HRENERRA - BEICREIBPLIFBTEEER -

STRATEGIC NATIONAL STOCKPILE USE ONLY
—— Smallpox (Vaccinia) Vaccine, Live

ACAM2000°

‘Rx Only". For percutaneous inoculation with Bifurcated Needle only. Do not administer
s DY injection. Live Vaccinia virus derived from cloning Dryvax® (Wyeth Laboratories,
=== NYCBH Strain) and grown in Vero cells. For full prescribing and product information, see

ACAM2000" Package Insert.

o Contains trace amounts of antibiotics (Neomycin and Polymyxin B).

S=== A Medication Guide for ACAM2000" is available in electronic format, and is to be

O —

= provided to each potential vaccinee.

© —

om—
O Approximate dose: 2.5 plL Lot No. XXXXXXX

Potency: 1-5x108 PFU/mL Expiration Date: DDMMMYYYY

Store at -25 to -15°C (-13 to 5°F) until distributed for use. Upon distribution, product
may be stored at 2-8°C (36-46"F) for up to 18 months. Do not use after expiration date.
Store reconstituted vaccine at 2-8°C (36-46°F). Use within 30 days of reconstitution date.

Manufactured by:
Emergent Product Development Gaithersburg Inc.

Gaithersburg, MD 20879 USA, Lic. 2089 P>
Contents: 50 Vials; 0.3 mL/100 doses/vial eme[‘gen[
K Component # LBL040022-01 biosoluti
From:
1.US ARMY MEDICAL MATERIEL AGENCY. Available at: https:/www.amlc.army.mil/USAMMA/Logistics/Distribution-Operations-Center- N . o
. : . . £ Hk A o S A N
Vaccine/Vaccine-Information/Smallpox-Vaccine/ /| /= 95 ﬁ B= / l_,\

2.Drrugs.com. Available at: https:/www.drugs.com/pro/acam2000.html 31




ACAM 2000: People Who Should Not Get Vaccinated

* You should not get the ACAM2000 vaccine If:

 Weakened immune system from any cause, including HIV infection,
due to the increased risk of severe side effects.

* Pregnant or breastfeeding.

* Heart condition, skin conditions like eczema, psoriasis, or dermatitis, or
eye disease treated with topical steroids.

* A history of a severe allergic reaction after a previous dose or
component of ACAM2000 vaccine.

« Cannot safely isolate from others who live in your home who have
these same medical conditions.

e Infants under 12 months of age should not get the ACAM2000
vaccine.

U.S.CDC - www.cdc.gov



EMVA-BN(JYNNEOS/Imvamune/IMVANEX)
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Nordic)
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Indications for Monkeypox vaccine

Pre-exposure indications

Post-exposure indications*

Administration

Common side-effects

Serious adverse events

Contraindications

Replication-
competent vaccinia
virus, second-
generation
(ACAM2000)

Attenuated,
minimally
replication-
competent vaccinia
virus, third-
generation
(LC16m18, available
in Japan)

Replication-
deficient modified
vaccinia Ankara,
third-generation
(JYNNEOS)

Research laboratory personnel
working with orthopoxviruses;
clinical laboratory personnel
doing diagnostic testing for
orthopoxviruses; designated
response team members;
health care-personnel who
administer ACAM2000 or care
for patients infected with
orthopoxviruses; and not
recommended for the general
population as of June, 2022

Same as above; preferred for
those with contraindications
for replicating vaccines,
immune deficiencies,
immunosuppression, or atopic
dermatitis; not recommended
for the general population as of
June, 2022

Same as above; preferred for
those with contraindications
for replicating vaccines,
immune deficiencies,
immunosuppression, or atopic
dermatitis

Unprotected direct contact
with an active orthopoxvirus
lesion or fluid or a
contaminated item; being
within 2 m of an individual
with an active orthopoxvirus
case for 3 h or more

Same as above; preferred for
those with contraindications
for replicating vaccines,
immune deficiencies, or atopic
dermatitis; preferred for
pregnant women if modified
vaccinia virus Ankara-Bavarian
Nordic not available; licensed in
Japan for use in children

Same as above; preferred for
those with contraindications
for replicating vaccines,
immune deficiencies, or atopic
dermatitis; preferred for
pregnant women

Single
percutaneous
dose with
bifurcated needle

Single
percutaneous
dose with
bifurcated needle

Two
subcutaneous
doses, 28 days
apart

Pruritus,
lymphadenopathy,
administration site
soreness, fever,
headache, myalgia,
rash, fatigue, and
bacterial infection at

the administration site

Pruritus,
lymphadenopathy,
administration site
soreness, fever,
headache, myalgia,
rash, and fatigue

Injection site reactions,

myalgia, headache,
fatigue, nausea, and
chills

Myopericarditis and
pericarditis, encephalitis,
progressive vaccinia,
erythema multiforme
major, eczema,
vaccinatum, generalised
vaccinia, post-vaccinial
encephalitis or
encephalomyelitis,
blindness due to
autoinoculation, and fetal
death in pregnant women

None noted in clinical trials

None

Atopic dermatitist, active
exfoliative skin
conditionsT,
immunosuppressiont,
pregnancyt, age <1yeart,
breastfeeding, serious
vaccine component
allergy, underlying heart
disease, and =3 major
cardiac risk factors

Serious vaccine
component allergy

Serious vaccine
component allergy

*Post-exposure vaccination is ideally provided within 4 days of exposure to prevent infection; however, vaccination within 4-14 days of exposure can reduce disease severity if infection were to occur. fIncluding
household contacts with the condition.

Table 1: Indications, administration, side-effects, and contraindications for smallpox and monkeypox vaccination®*

Poland GA et al. Lancet Infect Dis 2022 Published Online September 15, 2022 https://doi.org/10.1016/ S1473-3099(22)00574-6




Conclusions
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= public health emergency of international concern
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