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Nomenclature, offense and stigma 

Consensus–
“Congo basin” (“Central African”) à Clade one (I) 
• (higher mortality/severity)

“West African” à Clade two (II)
• Subclades IIa, IIb (circulating in 2022 global outbreak)

Renaming 28 Nov 2022, WHO recommended using the 
name “mpox” as a new name for monkeypox 

Pre-exposure prophylaxis / PEP vs ‘primary 
preventative measure’

Stigma - at-risk groups

https://www.who.int/publications/m/item/communications-and-community-engagement-interim-guidance-on-using-inclusive-language-in-understanding--
preventing-and-addressing-stigma-and-discrimination-related-to-monkeypox

https://www.who.int/news/item/12-08-2022-monkeypox--experts-give-virus-variants-new-names

https://www.who.int/news/item/12-08-2022-monkeypox--experts-give-virus-variants-new-names
https://www.who.int/news/item/12-08-2022-monkeypox--experts-give-virus-variants-new-names
https://www.who.int/news/item/12-08-2022-monkeypox--experts-give-virus-variants-new-names


1958 – First identified in non-human 
primate 

1968- Smallpox eliminated in DRC
1970- human case report: 9mo boy 
DRC, Liberia, Sierra Leone

von Magnus P, et al, A pox-like disease in cynomolgus monkeys. Acta Pathol Microbiol Scand 1959; 46: 156–76
Foege, Millar, Henderson, Smallpox eradication in West and Central Africa, Bull WHO 1975, re-print 1998

Understanding 
the past

The key factors 
appeared to be a 
surveillance 
system that 
quickly 
identified the 
infected areas 
and control
activities that 
focused on rapid 
vaccination of 
family and 
village contacts 
of cases



1970-

Smallpox vaccination (3-19 years prior) 85% effective at preventing monkeypox in household setting (contacts) 
(Clade I) Jezek et al, Human monkeypox: a study of 2,510 contacts of 214 patients J. Infect. Dis. 1986
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1980-84, Zaire (DRC) 214 cases; 2510 contacts (74% vaccinated)
(‘co-primary’ if illness within 1 week) 

Illness / infection less common in vaccinated 1.5% vs 12.3% 
household contacts



Dimie OGOINA, Niger Delta University, Nigeria IAS, Montreal, 2022

• All in rainforest area
• >80% = children, M = F

• Source of infection:  Wild animals 70% (rest person to person, esp adults)
• 80% small villages (<1000pp)
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Bunge EM et al, PloS Neglected Trop Diseases, 2022



Bunge EM et al, PloS Neglected Trop Diseases, 2022

1970-80 1980-90 1990-00
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Natural reservoir?

• 2003 shipment of African rodents to USA 
• 33 animals PCR positive; 22 culture positive
• 71 human cases –related to prairie dogs (not imported rodents), many unwell ? 

Amplifying hosts

• 1964 Outbreak at Rotterdam Zoo – (anteaters, orangutan, Gorilla, chimpanzees, Asian 
gibbon, Sth American squirrel monkeys, African owl-faced monkeys, Sth American common 
marmoset).

• MPOX antibodies and virus detection in so many distinct species suggest that the natural 
lifecycle is a complex interaction of reservoir hosts and incidental species

• The role of insects in the natural lifecycle of MPXV ? worth evaluating. 



2017- outbreak in Nigeria has 
>500 suspected cases and >200 
confirmed cases and a case 
fatality ratio of around 3%. 

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 27, No. 4, April 2021
Vivancos R, community transmission of monkeypox in the UK, April to May 2022 Eurosurveillance. 2022;27(22)
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2022 - Multi-country outbreak of monkeypox
Global risk: ‘moderate’

https://worldhealthorg.shinyapps.io/mpx_global/#33_Case_profile_(overall)
‘IHR’ = international health regulation; 
‘’PHEIC = public health emergency of international concern

In the past 7 
days, 13 countries reported 
an increase in weekly cases, 

with highest increase 
in Mexico.

71 countries reported no new 
cases in past 21 days.

Total 85,449; 89 deaths

https://worldhealthorg.shinyapps.io/mpx_global/
https://worldhealthorg.shinyapps.io/mpx_global/
https://worldhealthorg.shinyapps.io/mpx_global/


Local epidemiology –

AUSTRALIA- 144 cases 
70 Victoria, 52 NSW, 5 WA, 3 QLD, 3 ACT, 2 SA

VICTORIA- 70 cases 

All local transmission in metro Melbourne
100% male; Median age 37 (22-61)

23/11/22 most recent (overseas acquired)

8 hospitalised, 5 tecovirimat

No deaths



Population risk - 2022

MSM
high-risk sexual behaviour as a potential risk factor. 
Some reported having multiple or anonymous sexual partners in the previous 2 weeks, attending 
sex-on-premises venues (eg, saunas or bathhouses) or group-sex sessions, and using recreational
drugs during sex. 
Concomitant sexually transmitted infections reported in 16–29% tested in the published cohorts, with 
gonorrhoea, chlamydia, and syphilis being the most common infections. 
33–42% with MPOX are on pre-exposure prophylaxis to prevent acquiring HIV (ie, sexually active 
HIV-negative adults), 
36-42% are people living with HIV (36–42%)



Australia - Surveillance data – case definition 
Confirmed = lab definitive evidence only 

detection (or isolation) of MPOX virus/sequences from clinical specimens by nucleic acid 
amplification testing (NAAT) OR next generation sequencing (NGS) OR culture

Probable = laboratory suggestive evidence (clinical specimens) detection-
• 1. Orthopoxvirus by NAAT OR 2. Orthopoxvirus by electron microscopy in absence of exposure to other 

orthopoxvirus
AND clinical evidence = compatible rash /lesion(s)1,2,3,4 on any part of body with or without 
one or more: • lymphadenopathy • fever (>38°C) or history of fever • headache • myalgia • 
arthralgia • back pain • fatigue

Suspected case4 requires clinical evidence5 (as per probable) AND 
epidemiological evidence

1. An epidemiological link to a confirmed or probable case of monkeypox virus infection 21 
days before symptom onset 

OR 2. Overseas travel in the 21 days before symptom onset 

OR 3. Sexual contact and/or other physical intimate contact with a gay, bisexual or other 
MSM in 21 days before symptom onset 

OR 4. Sexual contact and/or other physical intimate contact with individuals at social events 
associated with monkeypox activity6 in the 21 days before symptom onset

https://www.health.gov.au/sites/default/files/documents/2022/08/monkeypox-virus-infection-surveillance-case-definition.pdf

Notes 1. Lesions typically begin to develop simultaneously and 
evolve together on any given part of body, and may be 
generalised or localised, discrete or confluent. Evolution of lesions 
progress through 4 stages macular, papular, vesicular, to pustular 
then scabbing over. 
2. For which the following causes of acute rash do not explain the 
clinical features: chickenpox, shingles, measles, herpes simplex, or 
bacterial skin infections. 
3. Some cases may present with proctitis (painful inflammation of 
the rectum) in the absence of an externally visible rash or lesion(s)
4. Seek advice from the responsible authorising pathologist and 
the clinician regarding testing for monkeypox virus and other 
alternative causes.
5. A high or medium risk contact of a confirmed or probable case 
only requires one or more clinical feature(s) (i.e. does not require 
rash or lesion(s), if another symptom present) to be a suspected 
case. 
6. This includes events previously associated with monkeypox
activity internationally such as sex-on-premises venues, raves, 
festivals and other mass gatherings where there is likely to be 
prolonged close contact, or meeting new sexual partners through 
a dating or hook-up “app”.



Epidemiology in Africa during 2022-23
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What do we know about the clinical presentation of 
MPXV? 
Previous reports Clade I –
Jezek et al, Zaire (DRC), JID 1987, n=282

Previous reports Clade II –
Yinka-Obunleye, Nigeria, Lancet ID 2019, n=122

Recent reports –Since May 2022
sexual health clinics, n=100-650

WHO – ‘detailed case data’ (confirmed cases), 
n=81,319, representing 95.2% of all aggregated cases 
reported https://worldhealthorg.shinyapps.io/mpx_global/#1_Overview

https://worldhealthorg.shinyapps.io/mpx_global/


•M 96.6% (73000/75600), median 34y (IQR 29-41)
• M between 18-44 yo 79.2% of cases.
• 84.1% (26532/31545) MSM. 6.7% bisexual M.

•3.4% (2600/75600) F:
• Region of the Americas (2081/2600; 80%),
• European Region (434/2600; 17%)
• Heterosexual (909/1024; 89%)
• Exposure setting household (49/108; 45%), form of 

transmission sexual encounters (230/580; 40%)

•57 F pregnant or recently pregnant.

•802/79072 (1.0%) 0-17yo, 221 (0.3%) aged 0-4:
• 0-17 from Region of the Americas (648 /802; 81%); 

0-17, 1 have reported exposure in a school setting.

•48.1% (16,940/35,252) HIV+; (skewed to those w 
positive HIV results).

•1219 cases reported to be health workers.
most infected in community and further investigation is 

ongoing to determine whether remaining infection was due to 
occupational exposure.

•Sexual encounter was most common reported 
transmission, 14,934 of 21,741 (68.7%) of all 
reported transmission events.

•Settings - most common party setting with sexual 
contacts, with 3,434 of 5,191 (66.2%) of all likely 
exposure categories.

WHO data - demographics ‘of all cases w 
available data’



WHO data - Among cases reporting at least one symptom, most 
common symptom is any rash in 79%.

Identifying true denominators is 
difficult 
- lack of negative reporting.

- symptom definitions that 
may vary between countries’ 
reporting systems.

Here any rash refers to one or 
more rash symptoms 
(systemic, oral, genital, or 
unknown location), 
and any 
lymphadenopathy refers to 
either general or local 
lymphadenopathy.



Clinical presentation - What do we know? 
Previously reported characteristics Characteristics of recent cases

Transmission related to intimate contact, MSM

Prodrome less prominent/may be absent
Rash may predate systemic symptoms and may 
be ‘atypical’
Genital lesions common

Multiple stage at same time, Non-pustular

Complications related to pain - rectal/penile 
lesions

Pain – proctitis, urinary retention, urethritis
Secondary infections
Encephalitis

Asymptomatic infection, ? Importance



Clinical presentations and differentials

Discrete rash on the thorax caused by monkeypox (Nigeria; A) 
and varicella (Spain; B); 

a generalised monkeypox rash (Democratic Republic of the 
Congo; C) and a blistering rash caused by dermatitis 
herpetiformis (Spain; D); 

localised monkeypox lesions causing penile oedema (Spain; 
E) and impetigo associated with scabies (Malawi; F);

localised perianal rash caused by monkeypox (Spain; G) and 
molluscum contagiosum (Spain, H); 

a solitary monkeypox genital ulcer (Spain; I) and a primary 
syphilis chancre (Spain; J); 

lip lesion caused by monkeypox (Spain; K) and herpes 
simplex (Spain; L); hand lesions caused by monkeypox 
(Spain; M) and Orf virus infection
(Spain; N); 

monkeypox lesions on the tongue (Spain; O) and aphthous 
ulcer on the labial mucosa (Spain; P).

Mitja et al, Monkeypox, Lancet 2023:401:60

varicella Dermatitis 
herpetiformis

Impetigo 
assoc. with 
scabies

Molluscum  
contagiosum

Primary 
chancre HSV

Orf Apthous
ulcer



2017 – Nigerian outbreak 

• Genital rash and rash without fever

• Spread beyond rainforest to urban 
areas

• Men>F
• Older (no longer children)

• Many cases unconfirmed

• ? 4-6 generations of transmission
In light of the outbreak/increasing cases 
in the region, the potential for epidemic 
and more widespread transmission was 
also hypothesized

Dimie OGOINA, Niger Delta University, Nigeria IAS, Montreal, 2022



Published 
cohorts

Jezek et al, Zaire (DRC), 
JID 1987, n=282

Clade 1

Yinka-Obunleye, Nigeria, 
Lancet ID 2019, n=122

Clade 2

2022 Thornhill, multi- country, 
(NEJM); n=528, 

Girometti, UK (AIDS), n=101
Tarin-Vicente, Spain, (Lancet), 

n=181; Patel A, UK, (BMJ)
n=196

WHO CRF (19 Sept 
2022)

n=32,125

AGE 0-4yo 50.3%
5-9yo 35.5% Age 29 Age 37-39 Age 35

M/F M 50.7% M 69% M 97-100%
MSM 92-100%

M 97%
MSM 91% 

TRANS-
MISSION ND

30% epi link
7 (58%) h/hld or 

sexual contact; 1 HCW
10 animal contact

Sexual transmission 25-
95% (if exposure known)

Sexual 
transmission 

88%

HIV ND [4/7 dec. in PLWH not 
on ART]

30-41%
>90% ART, ND

48%
(16,932/46,059)

Other STI ND NR 17-35% (gono, chlamydia, 
syphilis) NR   



Published cohorts Jezek et al, Zaire (DRC), JID 
1987, n=282

Yinka-Obunleye, 
Nigeria, Lancet ID, 

2019, n=122

2022: Thornhill, multi- country, 
(NEJM); n=528; Girometti, UK 
(AIDS), n=101; Tarin-Vicente, 

Spain, (Lancet), n=181; Patel A, 
UK, (BMJ)

n=196

WHO CRF (19 Sept 
2022)

n=32,125

PRODROME ‘pre-
eruptive’

80% fever 1-3d before 
rash

5% same day
15% >3d after

57% 36-62%
2-4d NR

Systemic features
Fever 100%

Headache (maybe before 
fever)

Fever 88%
H/ache 79%
Myalgia 63%

Fever 62-66%
Headache 27-32%

Myalgia 31-36%

Fever 57%
H/ache 31%
Myalgia 26%

Rash

100% 
Usually first on face

Genitalia 27%
Pharyngitis 52%

100%
Face 96%

Genitalia 68%
Pharyngeal 58%
Palm/sole 65%

Face 25%
Anogenital 73-93%

Oropharyngeal 6-43%
Palm/sole 10%

79%

Genital 44% 
Pharyngitis 13% 

Oral 9%

Lymphadenopathy 50-84% 69% 56-85% 29%

Deaths
11% (27/250), all children 

8m-8yo (none if smallpox 
scar)

7/122 (6%) 4/7 
dec. in PLWH 

not on ART
0 91



Asymptomatic viral shedding that can lead to 
transmission? 
Belgium May 2022, n=224 samples collected for 
gono/chlamydia testing

- PCR + 4; 3 asymptomatic D21-37 FU, 

- Serology positive

Paris 5 Jun-11 Jul, MSM testing neg. gono/C.trach, 
n=200 

- PCR + 13 (6.5%), 11/13 asymptomatic D21 FU

à expand testing to samples collected Jun 22, HIV-+MSM 
and HIV-neg MSM on HIV PrEP

- 7 + from 146 MSM (June).

- 7 + / 181 prospectively screened MSM (Jul-Sep).

14 cases: 5 (35·7%) HIV+; Median 41y (IQR 38–43).
- 2 fulfilled WHO/ECDC suspected or probable MPOX (Aug 

2022) w subtle macular skin lesions and lymphadenopathy. 
- 8 fulfilled updated WHO/ECDC updated case definitions 

Aug 25, Sept 3, ‘22, respectively, to include 
- Lymphadenopathy (2), mucosal lesions (incl proctitis-6) (no skin 

lesions)
- prodromal symptoms after contact w a person w MPOX. 

- Others - within next 7 days because developed typical febrile 
MPOX skin lesions (n=2) or proctitis (n=1) i.e. prodromal



Deaths, n=91

USA 26
Brazil, Peru 15

Nigeria 7
Ghana , Mexico 4
Cameroon, Spain 3
Argentina, Chile, Ecuador 2

Belgium, Cuba, Czechoslovakia, India, 
Mozambique, Sudan 1



Deaths, n=91
Details lacking

• India 31 Jul 22: 22yo 
M recently returned 
from UAE, adm 27/7 
fever, encephalitis, 
lymph node swelling; 
no rash; prior 
diagnosis MPX UAE 
19/7

https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html

• Peru: 41yo M HIV/TB (no 
ART – resp failure, renal 
failure, septic shock, 
confirmed MPX

• Brazil July: 41yo M 
lymphoma, septic shock

• Ecuador

• Spain (2) Jul 22: 
o 44yoM 

encephalitis
o 31yoM 

encephalitis, 
(both prev well)

• Belgium (1) Aug 22

• USA: 2 deaths – both 
severely 
immunocompromised, 1 
Texas, 1 LA county

https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html


• Respiratory or dermal route

• Animal-human or human-
human transmission

• Direct contact with infectious 
sores or lesions on mm has 
been the primary mode of 
transmission during the 202 
outbreak

• Might be facilitated by breach 
in recipient skin/mucosa incl 
microscopic abrasions during 
sex

? Role for fomites/environmental 
contamination

Mitja et al, Monkeypox, Lancet 2023:401:60

Transmission and 
pathogenesis



Treatment and 
vaccination

VACCINATION – Following exposure, those at high risk

3rd generation JYNNEOS® 

(MVA-BN: modified vaccinia Ankara vaccine-Bavarian Nordic) –
Highly-attenuated – replication deficient
Subcutaneous 
OR Intradermal – for prevention only 1/5 dose; not immunocompromised
2 dose schedule – interval ? 28d (at the moment only for 
immunocompromised)
Fewer potential AEs, can be used in 
children/pregnancy/immunocompromise/atopic dermatitis

2nd generation ACAM2000TM 

Live-attenuated, replication-competent
Percutaneous scarification w bifurcated needle
Single dose, post-vaccination wound care (prevent self-
inoculation/vulnerable contacts)
Contraindications- atopic dermatitis, children, pregnancy
Rare, serious AEs

Tecovirimat inhibits an orthopoxvirus
protein essential for dissemination
within an infected host. 

No Human RCT on efficacy

In non-human primate models of 
monkeypox disease, tecovirimat improves 
survival and case studies in humans show 
anecdotal improvement of symptoms and 
viral clearance

Resistance

ACCESS



Summary
Monkeypox epidemiology is changing, may have been changing for some time.

Significant knowledge gaps 

Symptomatic Infections 
generally self-limited, supportive mx, 
rx of complications antiviral therapy – in consultation with ID/sexual health physician. 
Immunocompromised may be at particular risk 

Pre-symptomatic infection ? implications for control strategies ? Role for screening

Tecovirimat vaccinia immunoglobulin may have a role in severe disease / early therapy in those at risk and are held in the national medical 
stockpile

Vaccination may modify disease course 

Research gaps-
- Natural history, endemic vs opportunistic species and why

- Vulnerability ? Immunosuppression

- Transmission (direct inoculation, other)





Sampling – PPE
Sterile dry swab from at least 2 open/active lesions 
• Vigorously rub bottom of lesion (cellular material @ base)
Throat swab (pharyngeal lesion, atypical/no rash) 
Anorectal mucosa (pain), urine

Notify laboratory 
Double bag for transport/refrigerate (4oC up to 7d)

CONSIDER- measles, VZV, syphilis, HSV, chancroid, molluscum, 
LGV +/- other STIs if appropriate

Testing PCR for viral DNA à results 24-48h
Public health labs 
Commercial assays in development, not TGA approved
Targets – DNA polymerase, env protein
Blood for serology – role in detecting asyx/past infection, cross 
reactivity (orthopoxviruses, vaccination)
Saliva

Diagnostic testing

https://www.health.gov.au/resources/publications/phln-guidance-on-monkeypox-patient-referral-
specimen-collection-and-test-requesting-for-general-practitioners-and-sexual-health-physicians

droplet, GOWN
contact, GLOVES
splash  
GOGGLES/face 
shield

+/-N95 (resp syx, 
differential, aerosol 
generating proc)

Deb Williamson, VIDRL,ASHM 
2022

https://www.health.gov.au/resources/publications/phln-guidance-on-monkeypox-patient-referral-specimen-collection-and-test-requesting-for-general-practitioners-and-sexual-health-physicians
https://www.health.gov.au/resources/publications/phln-guidance-on-monkeypox-patient-referral-specimen-collection-and-test-requesting-for-general-practitioners-and-sexual-health-physicians


Treatment– Tecovirimat, Vaccinia Ig  

High risk of severe disease – early treatment
Immunocompromised
• HIV (CD4<200/not on rx), leukaemia; lymphoma; malignancy; solid organ transplant; 

HSCT<24m OR >24m GVHDx/disease relapse; autoimmune disease with 
immunodeficiency

• Alkylating agents, antimetabolites, radiation, TNF inhibitors, high-dose steroids, 
Children, esp. <8yo
Pregnant or breastfeeding ***

Severe disease Haemorrhagic, confluent lesions, sepsis, encephalitis

Other 
Eyes/mouth (areas where risk of complicated skin and soft tissue infections is high). 
gastroenteritis with severe nausea/vomiting, diarrhea, dehydration;
pneumonia

Management of complications associated with replication-competent vaccinia 
vaccination (e.g ACAM 2000)**

Australian Human Monkeypox Treatment Guidelines <Health.gov.au/resources/publications/monkeypox-
treatment-guidelines>

https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/214518s000lbl.pdf

Vaccinia Ig

preferred treatment = Vaccinia Immunoglobulin 
(VIG)

Tecovirimat

https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/214518s000lbl.pdf


Virology

Orthopoxvirus (ds DNA virus)
same genus as variola, vaccinia, cowpox 
virus.

Brick-like virion from 200nm-250nm 
(indistinguishable from virions of 
variola/vaccinia viruses)
Genome large w about 200kb pairs



Genomics – WHO website

https://worldhealthorg.shinyapps.io/mpx_global/#5_Genomic_epidemiology


