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Sexual transmission of monkeypox virus

> What did we know before 20227
> What have we found out so far?

> What do we need to know?



Monkeypox, worldwide 2022 ,,
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> 102 countries

Hresene  — 571,163 cases
—_— — 15 deaths

1]

20w > >1,000 cases
B 100199 .
— 9 countries
— 87% of all cases

B 200+
> <10 cases
— 54 countries
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WHAT DID WE KNOW BEFORE 20227?
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w 7112 May
, Nigeria UK
First human Sexu_ally imported
MPX2 transmitted?3 cases
@ 1980 @
Smallpox 2018 UK
vaccine Imported
stopped cases,
«Human-to-human transmission is rare... close contact gr(?['n/ 4 “...monkeypox was not
with skin lesions... large respiratory droplets during scrotum initially suspected because the
prolonged face-to-face contact or contaminated objects»* first lesions appeared in the groin...”

MPX, monkeypox; 1. Simpson K, et al. Vaccine 2020; 2. Breman JG, et al. Bull WHO 1980; 3. Ogoina D, et al. Clin Infect Dis 2020; 4. Vaughan A, et al. Eurosurveill 2018 6
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Monkeypox outbreak, Nigeria 2017-19

Clinical epidemiology 2

> Sexual transmission likely
— %, young men
— 2/3 with genital lesions
— HIV infection

Interviews with patients

> 1% had sex within MPX incubation
period

> High-risk behaviours?
> Men self-identified as heterosexual
> Challenging to investigate

MPX, monkeypox 1. Ogoina D, et al. Clin Infect Dis 2020; 2. Yinka-Ogunleye A, et al. 2022; 3. Ogoina D, et al. Int J STD AIDS 2022

Legal barriers to the exercise of rights
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MULTI-COUNTRY OUTBREAK 2022



2022 multi-country outbreak timeline w
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17th first
7/12th cases
UK Italy,
imported Portugal,
cases Spain® PHEIC
14th UK MPX in New case
4 MSM semen, definition®
cases? PCR?23
‘ - culture?

MPX, monkeypox; PHEIC, Public Health Emergency of International Concern; 1. Girometti N, et al. Lancet Infect Dis 2022; 2. Antinori A et al.,
Duque Perez M, et al., Inigo Martinez, et al. Eurosurveill 2022; 3. Peres-Meistro A, Eurosurveill 2022; 4. Lapa D, Lancet Infect Dis 2022; 4. World
Health Organization 9



Multi-country outbreak

> (Gay, bisexual and other men
who have sex with men

> Earliest onset, April 2022

> No links with formerly endemic
countries

> Amplifying events in Europe

https://www.healththoroughfare.com/disease-medicine/the-gran-canaria-

pride-festival-has-been-linked-to-multiple-monkeypox-cases/47335
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g Built with nextstrain/monkeypox. Maintained by MNextstrain team. Enabled by data from GenBank. S NIVERSITAT
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Showing 795 of 795 genomes sampled between Oct 2017 and Aug 2022,

Phylogeny
Lineage
- [ B4
Al B15
MPXV e o ore
B s B17
Clade I B 511 B18
B 512 B 22
Bl B1s
Clade lla
Clade llg
5x10*
substitutions per site >
2018 2019 2020 021 022

Date

Consequences of virus evolution for sexual transmission not known

MPXV, monkeypox virus; hMPXV, human monkeypox virus; Happi C, et al. PLOS Biol 2022 1



Characteristics at presentation with
monkeypox, case series >50 patients’ 2

Sex
partners 3m
median 5-8

GBMSM Age median
93-100% 35-41 years

No HIV, on STI at Genital
PrEP presentation lesions
75-95% 25-76% 53-94%

GBMSM, gay, bisexual and other men who have sex with men; PrEP, pre-exposure prophylaxis
1. Summarised information where reported

Hospitalised
1-13%

2. Six studies included: Girometti N, et al. Lancet Infect Dis 2022; Thornhill JP, et al. New Engl J Med 2022; Patel A, et al. BMJ 202;

Tarin-Vicente EJ, et al. 2022; Catala A, et al. Brd Dermatol; Inigo Martinez J, et al. Eurosurveill 2022
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Ongoing transmission patterns, UK

2 September 2022

Growth rate, 2022-08-25

Nowcast, 2022-08-25
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Figure 4. Age and gender distribution of confirmed and highly probable monkeypox
cases by lab result date in England as of 26 August 2022

75+

65-741

(5]
o
&
=

s
o
o
b &

Age Group

]
o
w
=
i

16-244

0-151

Pt
et
&
£

Gender

w0 Wl

1134

1000

500

0 500 1000
Persons

https://www.gov.uk/government/publications/monkeypox-outbreak-technical-briefings/investigation-into-

monkeypox-outbreak-in-england-technical-briefing-7
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Pustules, umbilication -> necrosis
Confluent pustules, mucosal
Pearly vesicles, palmar skin
Papules, pustules, trunk

Perianal pustules

Perioral mucosal pustule

Primary inoculation, cheek
Tonsillar ulcer

Penile lesions and oedema

Figure 1: Clinical presentation of monkeypox

Tarin-Vicente EJ, et al. Lancet 2022; pictures taken by EJ Tarin-Vicente and M Ubals 15
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Evolution of monkeypox lesions
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Figure 1: Evolution of
cutaneous lesions in
an individual with
Human Monkeypox
infection first
presented with several
penile lesions. A
shows penile lesians,
B1-B2 show evolution
of penile lesions after
diagnosis. PCR status
is indicated where

available.
- - Bl: Day 6 B2: Day 13
PCR positive : Y
Day -5 Day 1-2 Day 5
ﬂbaxuaF development of additional  Confirmed Monkeypox - genital lesions and
Ff. wact, MSM genitial lesions orcpharyngeal swabs PCR pasitive
'-a':lnii?w'lﬁfﬂ . { ¥ : I ) :
| L .
, +
| . |
Day O Day 3

Days 6-13

Single genital lesion  Tyoqpad with 2.4 MU IM penicillin for o i R
Hoime solalion, gradual improvamant.

suspecled Syphilis. 5TD PCR
panel negative

Thornhill JP, et al. New Engl J Med 2022
Image timeline collection: https://www.nejm.org/doi/suppl/10.1056/NEJM0a2207323/suppl_file/nejmoa2207323 appendix.pdf
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Paucisymptomatic cases

UNIVERSITAT

One lesion on left hand, one on chest

Evolution of single pustule on right hand, over one month

Photos: with permission of the patient and Chelsea and Westminster Hospital NHS Trust, via Dr. Rachael Jones %29



Monkeypox case definitions updated

> updated suspected case
definition includes known
contacts with prodromal signs
or symptoms

> suspected and probable case
definitions have been updated
to capture additional clinical
characteristics such as
mucosal, genital and single
lesions

https://www.who.int/publications/i/item/WHO-MPX-Surveillance-2022.3

Chloe Orkin @profchloeorkin - 21h

1/¢ | new @WHO case definitions are out!

| worked on the wording with @WHO

They now specify: single & multiple anogenital lesions and mucosal
presentations: oral, anal, conjunctival, urethral, penile, vaginal, proctitis.
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Surveillance, case investigation and contact tracing for Monkeypox: In...

The overall goal of surveillance, case investigation and contact tracing
in this context is to break chains of human to human transmission and...
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Research questions about monkeypox

sexual transmission

eNumber of contacts
eDuration of exposure
eContact frequency
eSite of inoculum
*Dose of inoculum  Exposure Host

*Transmissibility Ppathogen Environment
e Adaptation to sexual transmission
eClade
eVirulence factors
ePersistence

eAge, gender

e Concomitant STls, including HIV
eHost immune responses
eSexual practices

eSocial, sexual networks

eSocial and economic determinants
e\/enue, including large gatherings,
sex-on-premises, household
eStigma, discrimination

Low N, Bachmann L, Ogoina D, Macdonald R, Quilter L, Ipecki AM, Cevik M. unpublished 20



Type of sex and site of lesions

Fig. 2. Genital and perioral lesions on Patient 2.

Heskin J, et al. J Infect 2022

End April 2022, 2 white British
men, no travel

Patient 1 (P1) reported kissing
an unrelated individual with
crusted oral lesion 10 days
before sex with P2

P1 receptive and P2 insertive for
both anal and oro-anal sex.

Initial diagnoses herpes simplex,
varicella zoster, disseminated
gonococcal infection

21



Monkeypox viral load and transmis

1. Lesional swab Pharynx swab
251 7
5 2 :
8 15- _
g—
0
5 10- -
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5 57 n
Z
0- T
20 30 40 20 30 40
Mean cycle threshold value Mean cycle threshold value

= | esion viral load > pharynx'?

= Proctitis viral load > pharynx’

= PCR correlates with viral isolation in culture?

= Culture of virus unlikely above certain cycle
threshold, e.g., Israel 352

1. Tarin-Vicente EJ, et al. Lancet 2022; 2. Paran N, et al. Eurosurveillance 2022
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Site of inoculation, clinical presentation and
symptom severity

> Inoculation through close
Clinical Manifestations of Human Monkeypox

contact with lesions Influenced by Route of Infection

> “Transmission via primary . o s L 1o W . o, W Ot G R o,
rash (primary transmission)
removes the requirement for “Individuals who reported a complex
the virus to establish a general exposure were more likely than
disseminated infection...” persons who had noninvasive

> Anal int iaht b exposures to have experienced
nal Iereourse mig ©a pronounced systemic symptoms...

complex exposure and to have been hospitalized during
iliness...”

1. Ulaeto D, et al. Lancet Microbe 2022; 2. Reynolds MG, et al. J Infect Dis 2006 23



Persistence in bodily fluids

> Which bodily fluids?
> Which contribute to transmission?
> Experience from investigations of Zika' and Ebola viruses?

1. Paz-Bailey G, et al. New Engl J Med 2018; 2. Deen GF, et al. New Engl J Med 2015

UNIVERSITAT
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Sample positivity rate by time
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Asymptomatic monkeypox virus infection and

transmission?

n atu re m ed i Ci n e https://doi.org/10.1038/541591-022-02004-w
Accelerated Article Preview

3 of 237 no symptoms
Virus cultured from 2 of 3

Retrospective detection of asymptomatic
monkeypox virus infections among male
sexual health clinicattendeesin Belgium

Annals of Internal Medicine

Received: 8 July 2022 Irith De Baetselier, Christophe Van Dijck, Chris Kenyon, Jasmine Coppens, Johan
Tessa de Block, Hilde Smet, Sandra Coppens, Fien Vanroye, Joachim Jakob Buge
Philipp Girl, Sabine Zange, Laurens Liesenborghs, Isabel Brosius, Johan van Grie
Accelerated Article Preview Philippe Selhorst, Eric Florence, Dorien Van den Bossche, Kevin K. Arién,

Published online: 12 August 2022 Antonio Mauro Rezende, Koen Vercauteren & Marjan Van Esbroeck 0 B SE RV ATI 0 N S : B R ] E F R E SE AR CH R EP 0 RTS

Accepted: 10 August 2022

Detection of Monkeypox Virus in Anorectal Swabs From
13 of 200 no symptoms at presentation Asymptomatic Men Who Have Sex With Men in a Sexually

11 of 200 persistently asymptomatic Transmitted Infection Screening Program in Paris, France
De Baetselier |, et al. Nature Med 2022; Ferre VM, et al. Ann Int Med 2022 26
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> Smallpox vaccine, licensed for
monkeypox

— ?effectiveness, ?schedule,
?availability

> No vaccine so far in West/Central
Africa

> MSM communities driving
prevention

> [solation (recommendations)
problematic

https://www.hhs.nd.gov/public-health-information/diseases-conditions-and-immunization/monkeypox/monkeypox-vaccine

27



Conclusions

> Monkeypox virus transmission through sexual contact has been
neglected as a route of transmission

> Monkeypox virus clade llb is sustained in networks of GBMSM at
high risk of STls, with limited transmission to other groups

> New clinical features have changed surveillance case definitions
— And might change management

> Evaluate management interventions as well as vaccines and
treatments

> Research response and agenda must be international, equitable,
multidisciplinary, non-discriminatory

28
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