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Monkeypox before 2022 - Africa =~~~
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Monkeypox before 2022 — UK & elsewhere

Articles W

Clinical features and management of human monkeypox:

@®
a retrospective observational study in the UK
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The Detection of Monkeypox in Humans
in the Western Hemisphere
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Clade llb MPXV affecting mostly GBMSM in 2022

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

16 May 2022 7-day rolling average

Four more cases of monkeypox indentified by UKHSA 1,000

The UK Health Security Agency (UKHSA) has detected 4 additional cases of
monkeypox, 3 in London and one linked case in the North East of England.

The 4 new cases do not have known connections with the previous 800

confirmed cases announced on 14 May and the case announced on 7 May.

Investigations are underway to establish links between the latest 4 cases,
who all appear to have been infected in London. All 4 of these cases self- 600
identify as gay, bisexual or other men who have sex with men (MSM).
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» UKHSA technical briefings

UK Health

Security
Agency

Devolved administrations Confirmed cases

Research and analysis England 320
- - - L]
Investigation into monkeypox outbreakin Northern Ireland 2
- - L ]
L ]
England: technical briefing 1 ccotiang »
Updated 23 September 2022
Wales 3
Total 336
Applies to England
A high proportion of England cases were known to be London residents (81%, 224 of
Contents The UK Health Security Agency (UKHSA) is working with the NHS and the public health 276 with reported home address), see Table 3. Where gender information was available,
Potential levels of the outbreak  agencies of the 4 nations to investigate the monkeypox outbreak in the past few weeks. 311 (99% of 314) confirmed cases were male, with 3 confirmed female cases. The
in England This briefing is produced to share data useful to other public health investigators and median age of confirmed cases in the UK was 38 years old (interguartile range 32 to
Summary academic partners undertaking related work. It includes early evidence and preliminary 44).
Part 1. Research and evidence analyses which may be subject to change.

gaps priarkisation One hundred and fifty-two cases participated in more detailed questionnaires,

implemented from 26 May 2022, and used retrospectively. In this data, 151 of the 152
men interviewed identified as gay, bisexual and other men who have sex with men
(GEMSM), or reported same sex contact, and the remaining individual declined to

The outbreak can be considered to fallinto one of 4 potential levels of transmission. disclose this information. Recent foreign travel, within 21 days prior to symptom onset,
was reported by 75 cases (22%), with 59 of these reporting travel within Europe.

Part 2. Epidemiology update

Part 3. Genomics

rata Tansmissondynamies— Potential levels of the outbreak in England

Sources and acknowledgments




UKHSA

R&D priorities

Research topic

Surveillance

Transmission dynamics

Biological characterisation and
wirclogy

Clinical characterisation

‘accine response and
immunclogy

Therapeutics

Diagnostics and evaluation

Evaluation of other
interventions

Behavioural and other social
sCiences

Longer term consequences of
infection

Other

Pricrity evidence gaps

Levels of undiagnosed disease
Trends and growth

Level of asymptomatic infection
Wastewater surveillance

Transmission risk to contacts
Modes of transmissicn

Genome sequencing and in-host variation
Wiral dynamics

Wirus characterisation, including biclogical
significance of mutations

Clinical presentation and cutcomes. Groups at risk
of worse autcomes w2 -3 June 2022

Immune response to infection and vaccines
Imrmunclogical correlates of protection
Post-implementation effectiveness

WHO monkeypox research: What are the
knowledge gaps and priority research

questions?
Post-exposure Prophylasis with Tecovirimat
Early treatrment and risk of transmission
Impact on disease protection

Best site to test

Horme sampling and testing
Ewaluation of Lateral Flow Devices
Development of serology test

Effectiveness of contact tracing

Public perception of risk

Public understanding of disease

Help seeking behaviour

Vaccine acceptability

Adherence to selfisolation

Media coverage, behaviour and stigmatisation

il 2 August 2022 13:00 - 18:00 UTC Time

fire there longerterm conseguences of infection®

WHO Monkeypox Research - What study
designs can be used to address the remaining
knowledge...

Reverse zoonosis risk



When did outbreaks affecting
GBMSM begin?

Human Monkeypox Virus outbreak among Men who have Sex with Men in Amsterdam
and Rotterdam, the Netherlands: no evidence for undetected transmission prior to May

2022 in a retrospective study

Authors: Henry J. de Vries'™ (http://orcid.org/0000-0001-9784-547X), Hannelore M.
Gﬁtzs‘”', Sylvia Bruistenl, Annemieck A. van der Eijk?, Maria Prins'"* Bas B. Oude
Munnink-", Matthijs R.A. ‘Welkcrs"g* Marcel Jungesg, Richard Mulcnl{amp?, Brenda M.

Wcsterhuis"‘), Leonard Schuelc.'r, Arjen Stnml‘g, Marjan Bntcr"', Elske Huurucnhurgm,
Table 1: Test results for human Monkey Pox Virus of 401 samples from men who had sex with men

Daphne Muldcrs"r, Mariken van den Luhhcn', Marion lﬁ'.n:mn[lll:nans"r e
visiting the Amsterdam and Rotterdam Centres for Sexual Health, February — May 2022,

sample type sample period location e tost resumlbi total
. . . . negative positive als
medRxiv preprint doi: https://doi.org/10.1101/2022.11.19.22282179

Prep ps:// g/ / anorectal samples of men without February 14 - May 9 | Amsterdam 129 0 129
(anorectal) symptoms (1) April 1 - May 18 Rotterdam 64 0 &4

anorectal samples of men with (anorectal) | February 14 - May 9 | Amsterdam 40 0 40

symptoms (1) April 1 - May 18 Rotterdam 29 1 30

- February 14 - May 9 | Amsterdam 79 0 78

itive ulcer samples (2

pos ples (2) April 1- May 18 Rotterdam 4 0 4

negative ulcer samples (3) February 14 - May 9 | Amsterdam A8 1 AT

April 1- May 18 Rotterdam 8 0 8

Totals 399 2 401

(1) Rotterdam: any symptom, Amsterdam : anorectal symptoms (proctitis and/or skin lesions)
(2) Ulcer samples positive for either Herpes Simplex Virus, (Amsterdam & Rotterdam); T. palfidum, or C. frachomatis.

(Amsterdam)
(3) Ulcer samples negative for either Herpes Simplex Virus, (Amsterdam & Rotterdam); T. pallidum, and C.

trachomatis. (Amsterdam)



Has the virus ‘evolved’?

Initial observations about putative APOBEC3 deaminase editing driving short-
term evolution of MPXV since 2017

I Monkeypox I Evolution

naturemedicine

Explore content ~  About the journal ~  Publish with us ~

arambaut U ARTIC Network 94" May 30 May 30

117

Initial observations about putative APOBEC3 deaminase editing May 30

driving short-term evolution of MPXV since 2017.

This document is an initial report on the observation of an abundance of specific mutations in the 2022
MPXV outbreak and related virus genomes that can be ascribed to the action of APOBEC?3 host
enzymes. It should be considered work in progress and we plan to add additional analysis and
interpretation. We also welcome discussion in the thread below. The analyses here are made possible
by the groups and researchers who have shared MPXV genome sequence data (Table 1).

Aine O'Toole & Andrew Rambaut
Institute of Evolutionary Biology
University of Edinburgh
Edinburgh, UK
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nature > nature medicine > brief communications > article

Brief Communication | Open Access | Published: 24 June 2022

Phylogenomic characterization and signs of
microevolution in the 2022 multi-country outbreak of
monkeypox virus

Niincio, |sabel Lopes de Carvalho, Ana Pelerito, Rita Cordeiro & Jodo Paulo Gomes

Abstract

The largest monkeypox virus (MPXV) outbreak described so far in non-endemic countries
was identified in May 2022 (refs. 12245.9), In this study, 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 MPXYV (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 double-
stranded DNA virus.
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Monkeypox Virus Infection in Humans across 16 Countries
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Journal of Infection 85 (2022) 134-363 Clinical presentation and virological assessment of confirmed human J.P. Thorqhi”, S. Barkati, S. Walmsley, ). Rockstroh, A. Antinori, L.B. Harrison, R. Palich, A. Nori, |. Reeves,
M.S. Habibi, V. Apea, C. Boesecke, L. Vandekerckhove, M. Yakubovsky, E. Sendagorta, ).L. Blanco, E. Florence,
D. Moschese, F.M. Maltez, A. Goorhuis, V. Pourcher, P. Migaud, 5. Noe, C. Pintado, F. Maggi, A.-B.E. Hansen,
C. Hoffmann, J.I. Lezama, C. Mussini, A.M. Cattelan, K. Makofane, D. Tan, 5. Nozza, J. Nemeth, M.B. Klein,
and C.M. Orkin, for the SHARE-net Clinical Group*

monkeypox virus cases in Spain: a prospective observational cohort study|

C lists available at Sci Direct

A Evolution of Cutaneous Lesions

Journal of Infection

journal homepage: www.elsevier.com/locate/jinf

J Heskin et al.
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Clinical descriptions:
UK inpatients

* Approximately 180 hospitalized for medical need

* Over 60 received tecovirimat in hospital

* No deaths

e Lots of pain and analgesic use

* Lots of secondary bacterial infections and antibiotic use

* Mostly genital & anorectal complications

* Also, oropharyngeal disease, eye disease and encephalitis

» Persistent, complex infection in HIV immunosuppression
(rare in UK)

156 pat ient case-series comin g soon T2 weighted magneti resonance!  cavly i left mesorecturm,acjacent

ISARIC CCP study: 106 recruited to date Images: Patel A et al. BMJ 2022; 378
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W hy d I d Ca Se n u m b e rS Impact of Monkeypox Outbreak on Select Behaviors

Updated August 22, 2022 Print

d ‘ ( r‘ a ; ‘ .; g Gay, bisexual, and other men who have sex with men are taking steps to protect themselves and their

partners from monkeypox.
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MVA (Imvanex) vaccine effectiveness

Press release

UKHSA finds vaccination offers strong
protection against monkeypox

GBMSM, 4 July to 3 November 2022

363 monkeypox cases in this period

8 had been vaccinated at least 14 days before

32 had been vaccinated between 0 to 13 days before
The rest (323) were not vaccinated

Est. VE of 78%, 14 or more days after one dose

Africa Has Not Received a Single Dose of
Monkeypox Vaccine — Even Though Virus is
Endemic and Often More Deadly

Medicines & Vaccines  25/08/2022 + Paul Adepaju

e OO S

WHO African Regional Director, Dr Matshidiso Moeti

Another COVID rerun: WHO and Africa CDC officials lament the complete lack of access to

monkeypox vaccines on the continent where the virus is endemic - as well as often more




Studies of antiviral treatments are ongoing

Tecovirimat — FDA, EMA and MHRA exceptional approvals for smallpox & monkeypox based on animal rule

UK inpatients: pan-European MOSAIC observational study, linked to ISARIC CCP

5 i 4 TR ‘med cases
@s,umﬂwmwMﬁ,m STOMP About the Study Participating Research Sites Nll)l]k_(_ ypox: Daily confirmed cases

7-day rolling average

Na
oF S Think you
& = might have
B
Monkeypox? b
Help us find a treatment for monkeypox

PLATINUM is a UK-wide clinical trial testing an antiviral drug called tecovirimat, which might help people with monkeypox get better more quickly and
could shorten the time that they are infectious. 300
PLATINUM is recruiting participants throughout the UK, and most people with monkeypox are eligible to join.

200

100

United States
e : , . s . United Kingdom
May 7,2022 Jun 19,2022 Jul9,2022 Jul 29,2022 Sep7,2022 Nov 10, 2022

* WHO CORE PROTOCOL — proposed adaptive RCT of treatments

* Central African Republic (Clade |) Tecovirimat Extended Access Protocol Observational study — recruiting
* PALMOO7 tecovirimat RCT in the Democratic Republic of the Congo (clade 1) - recruiting
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Virus contamination of |
S p e C |f| C e nVI rO n m e ntS Air and surface sampling for monkeypox virus in a UK

hospital: an observational study
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Viral Dynamics in Patients with Monkeypox Infection: A
Prospective Cohort Study in Spain
SSRN preprint

36 Pages . Posted: 14 Oct 2022

Clara Suner
Hospital Universitari Germans Trias i Pujol - Skin Neglected Diseases and Sexually Transmitted Infections Section

Maria Ubals

Hospital Universitari Germans Trias i Pujol - Skin Neglected Diseases and Sexually Transmitted Infections Section

More...

* 1,486 longitudinal samples from 74 participants

e 97% male, 51% PLWH

e Viral clearance: Skin 25d, pharynx 16d, rectal 14d,
semen 11d, blood 5d

 MPXV DNA not detectable in skin lesions by day 41
(34-50) in 90%

e MPXV VL: skin > rectum > blood > pharynx > semen

 Marked decrease in VL all samples over time

* Viable virus from all sample types except blood, but
only from samples collected within 15 days of the
onset of symptoms with high DNA levels
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Asymptomatic infection?

Brief Communication | Open Access | Published: 12 August 2022 Letters | October 2022

Retrospective detection of asymptomatic monkeypox Detection of Monkeypox Virus in Anorectal

virus infections among male sexual health clinic .

attendees in Belgium Swabs From Asymptomatic Men Who Have Sex
Irith De Baetselier =, Christophe Van Dijck &, Chris Kenyon, Jasmine Coppens, Johan Michiels, Tessa Wlth Men In a Sexua I Iy Transm Itted InfeCtlon

de Block, Hilde Smet, Sandra Coppens, Fien Vanroye, Joachim Jakob Bugert, Philipp Girl, Sabine Zange, Screening Prog ram in pa ris’ Fra nc FREE

Laurens Liesenborghs, Isabel Brosius, Johan van Griensven, Philippe Selhorst, Eric Florence, Dorien Van

den Bossche, Kevin K. Arién, Antonio Mauro Rezende, Koen Vercauteren 1 & Marjan Van Esbroeck facatnelkansiEerelEnamnbiNe B atsinelEachelart M D IMevemiZzaid s ppiewallautnors +

for the ITM Monkeypox study group Author, Article, and Disclosure Information

Nature Medicine 28, 2288-2292 (2022) | Cite this article https:/doi.org/10.7326/M22-2183

3 cases of 224 tested asymptomatic at testing 200 samples - 13 asymptomatic men had
& were asymptomatic before and following positive test results and only 2 of them later
(3-5w) presented to the clinic with symptoms.

* Challenges of identifying subtle disease
e Pathogenic infection vs. transient carriage?
* Implications of asymptomatic infection



Monkeypox and People Living with HIV

* PLWH are common in clade llb outbreak ‘outpatient’ cohorts
e e.g. Thornhill et al NEJM (90% European): 41% PLWH; CD4 680, 95% VL<50

* Hospitalised cohorts — more severe disease
* 156 UK hospitalized cases (unpublished): 30% PLWH; CD4 510, 85% VL<50
* Nine CD4 <350; three CD4 <200 (52, 141, 163)
* All recovered from acute illness, including 10 with immunosuppression

* Few complex MPXV infections in UK PLWH — seen in untreated
advanced HIV late in outbreak

* Nigeria 2017-2018: 122 cases, 7 deaths (6%) including 4 in PLWH

Yinka-Ogunleye A et al. LancetID. 19 (8), P872-879, AUG 01 2019



'@ b | # Centers for Disease Confrol and Prevention
e CDC 24/7; Saving Lives, Protecting People™

Morbidity and Mortality Weekly Report (MMWR)

cpcC

Severe Monkeypox in Hospitalized Patients — United States, August 10-
October 10, 2022

Weekly ! November 4, 2022 / 71(44),1412-1417

* Description of 57 patients (95% male) hospitalized Aug 10 — Oct 10
82% (47) were PLWH

72% (31 of 43) with known CD4 count had CD4 <50

68% patients were non-Hispanic Black; 23% homeless

17 (30%) patients went to ICU

12 (21%) have died
* MPX cause of death or contributing factor in five of these death
* MPX unrelated to death in one case
e Six remain under investigation
* Progressive severe MPX +/- superinfections described

Tecovirimat, cidofovir, IV anti-vaccinia immunoglobulin



Research response so far

* Not bad at all

* Could have done better e.g., more rapid drug trials

* More infections to come in GBMSM?

e 2022 outbreaks have increased interest

* Africa should be focus of efforts MPX publications on PubMed

e Research questions & priorities may differ e

* More social science research needed

* Not a ‘gay disease’, not an ‘African disease’
* A global health problem requiring global efforts L ——— 0
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British HIV Association
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