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Epidemiology at a glance

• Orthopoxvirus (same genus as variola and vaccinia viruses) 
• Natural reservoir: unknown (rodents/non-human primates)  
• First isolated in Denmark in the ’50s from Monkeys 
• Identified in 1970 as a cause of disease in humans



Clade I
Clade IIa

Clade IIb (3) 

formerly «Central 
Africa» or  «Congo 
Basin» clade  
(>10% CFR)

Formerly « West 
Africa » (<1% CFR)
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Epidemiology at a glance

• MPXV detected in 2022 outbreak has a genetic linkage to the virus 
that caused the 2017–2018 Nigeria outbreak  potentially representing 
the continuous circulation and evolution  

• Current scenario: one introduction from a single origin with 
superspreader event(s) (i.e. sauna events for sexual encounters)

Nat Med. 2022 Aug



Epidemiology at a glance

• the 2022 MPXV diverges from the related 2017–2018 viruses by a 
mean of 50 single-nucleotide polymorphisms (roughly 6–12-fold more 
of the substitution rate expected for Orthopoxviruses) 

•  Accelerated evolution potentially due to “hyper mutation signature” 
(APOBEC3 enzymes of the host)

Nat Med. 2022 Aug



Geographic distribution



Geographic distribution

12.10.22 
• Confirmed cases: 72198 in 109 countries, 32 deaths 
• 87.9% self-identified as MSM 
• 48% HIV + 

From F.Jacquerioz, point EPI

•
Behavior Change 

•
Vaccination



Public health education that's 
gone out to the MSM and the 
LBGTQ community primarily 
affected



Transmission



Transmission from human to human

• Close contact with lesions 
• Body fluid 
• Respiratory droplets 
• Contaminated materials

SEXUALLY TRANSMISSABLE? 
 



Association with sexual activity

• Most patients diagnosed with Monkeypox reported high-risk sexual 
behavior 

• Concomitant STDs (16 to 29 %) 
• More than 40% HIV-coinfected 
HIV infection affects a person's risk for acquiring Monkeypox?

Lancet. 2022 Aug; BMJ. 2022 Jul



Association with sexual activity

• 2017-2018 outbreak in Nigeria a role of sexual contact was already 
hypothesized (retrospective review)

Ogoina et al. 2022

While there is sufficient 
evidence to link MPX 
transmission
with sexual contact and specific 
sexual behaviours, further
confirmatory studies will be 
required before HMPX could
be classified as a sexually 
transmitted disease



Clinical presentation



Clinical cutaneous and systemic presentation
• Incubation 7 days (5-21 days) 
• Prodromic symptoms 

(fever,myalgia fatigue and 
headache) (not always present) 

• Lymphoadenopathy 
• Maculopapular rash (95%) 
• Lesions develop simultaneously 

(but this is NOT what we have 
been seeing) 

• Contagiosity: from prodromal to 
last crust fall off



«Classic» vs «New» Form

Gessain et al NEJM 2022 



13.5 unprotected sexual intercourse             19.5 systemic symptoms               21.5 skin lesions



25.5 unprotected sexual intercourse                   31.5 systemic symptoms              3.6 skin lesions



Is that all?



Genital and perianal lesions

• Lesions frequently present in the anogenital region  
• Genital lesions are commonly accompanied by surrounding edema 
• Lesions in the perianal region are often associated with rectal pain or 

pain on defecation 
• Proctatis



Day 11 
Decreasing rectal pain, fever resolved 

Additional skin lesions 
Day 2 

Prescription of amoxicillin by family 
physician

Day 8 
 Hospitalisation due to rectal pain 

Exclusion of concomitant rectal STD via Multiplex-
PCR. Confirmed Monkeypox, anal and skin-PCR 

positive 

Day 0 
Fever, lymphadenopathy, fatigue, rash

Day 13 
Discharged 

Rectal pain resolved 
Ongoing skin lesions

Day - 3 
Sexual Contact 
(fisting), MSM

B2: Day 25,  
PCR positive

Figure 14: Evolution of 
clinical signs in a single 
individual with Human 
Monkeypox infection. A 
shows a CT scan of a severe 
MPX-related proctitis. B 
and C show additional skin 
lesions. PCR status is 
indicated where available. 

A: Day 8, PCR positive

B: Day 8 
PCR positive 

C: Day 11
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From Chloé Orkin, ECDC webinar, August 16th, 2022



Day 6 
Admitted as inpatient due to very severe rectal pain, 

has a few perianal lesions, and anoscopy reveals 
many vesicular lesions in the anal canal   

Day 2 
 Confirmed Monkeypox, perianal lesion- 
PCR positive. More severe rectal pain, 

initially treated as outpatient 

Day 0 
Fever, lymphadenopathy,  

one lesion (perianal) 

Day 8 
Developed 10 cutaneous 
lesions on limbs, face and 

scalp

Day -6  
Sexual 

Contact, MSM 
Condomless 

Figure 6: Anal/perianal 
and  cutaneous lesions in 
an individual with Human 
Monkeypox infection first 
presented with fever and 
one perianal lesion. 
A shows Anal/perianal 
lesions. B1-B3 show 
cutaneous lesions of the 
scalp arm and leg 
respectively.  

A: Day 6

B1: Day 6 B2: Day 6

B3: Day 6
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Day 6

Day 19



Pharyngeal lesions

From Chloé Orkin, ECDC webinar, August 16th, 2022

Figure 8: Evolution of 
pharyngeal lesions in an 
individual with Human 
Monkeypox infection. 

A2: Day 3,  
PCR positive

A3: Day 21,  
PCR negative



STDs co-infection/Bacterial superinfection

• 56/178 (31.5%) participants had a concomitant sexually transmitted 
infections  

• Bacterial superinfection may delay duration symptoms and complicate 
the clinical picture



Asymptomatic infection

• 13/200(6.5%) were asymptomatic et positive for PCR Monkeypox 
virus in a Sexual health clinic in France (Ferré et al.) 

• The potential for transmission from an individual with asymptomatic 
infection is uncertain





How do we treat monkeypox?

• Supportive care (pain relief medication, early detection and treatment 
of superinfection, empirical STDs treatment) 

• PEP immunisation (up to D4?) 
• Antiviral therapy (Tecovirimat, Cidofovir/Brincidofovir)



29 July – 2 August · Montreal & virtual aids2022.org #AIDS2022

How do we treat monkeypox? 
Girometti, WAIDS2022

ANTIVIRALS
• Mostly reserved to treat severe cases (incl. individuals requiring hospitalization, with functional 

disabilities, severe pain, or at risk of severe disease - children < 8 years, pregnant women or immuno-
suppressed patients) 

• TECOVIRIMAT (viral envelope protein VP37 inhibitor)
• Effective in treating disease caused by orthopoxviruses on animal studies ¹ ² 
• In human: case reports (Ann Internal Med Lucar et al, August 16th, JAMA Desai et al, 

August 17th, 2022)
• May shorten the duration of illness and viral shedding

• CIDOFOVIR / BRINCIDOFOVIR (viral DNA polymerase inhibitors)
• effective against orthopoxviruses in in-vitro and animal studies ³ 
• Brincidofovir has been approved by CDC for the treatment of human smallpox disease in adult and pediatric patients



Compassionate use of Tecovirimat in 

1. Confirmed Monkeypox virus (MKPV) infection  

2. Patient at risk for severe disease, immunocompromised or pregnant 
woman or children pending a specialized opinion 

3. Patients with a severe disease presentation with extensive or coalescent 
lesions, leading to functional inability (throat or genital mucosal lesion, 
eyes) or uncontrollable discomfort and pain.  

4. Patients hospitalized with organ dysfunction (encephalitis, sepsis) or 
hemorrhagic lesions 

 Courtesy of A. Calmy



Many unanswered questions 

• Antivirals: To whom and when?  
• Antivirals: At the beginning? Only for severe cases?  
• Vaccination role, as cases are stagnant? 
• Role of vaccinia Immune Globulin Intravenous (VIGIV) 
• Good data needed



MOSAIC cohort - Observational study

Promoter: Oxford

Rationale of the study
As monkeypox is a rare disease and has only had sporadic cases 
reported before 2022 in Europe, there is a clear need to characterize 
the disease in countries where recent spread has been reported..

Primary objective
To describe the clinical outcome in patients with monkeypox, whether 
or not treated with tecovirimat (or other antiviral).

Measures: Time to resolution of active lesions. Defined as the first day 
that lesions are healed or scaly, with no complications up to 14 days 
post-diagnosis (or post-treatment)

Visits
Inclusion criteria: PCR positive

Clinical examination and throat smear and lesion for viral load on the 
1st day, 14 days and 28 days post-diagnosis.

Search for possible recrudescence 2 months and 6 months post-
diagnosis



MOSAIC cohort - Observational study

Promoter: Oxford

11 countries involved

The MOSAIC cohort brings together many Western European countries 
such as the United Kingdom, Belgium, Spain and Norway. The 
countries where recruitment is active are the United Kingdom, France 
and Switzerland.

7 hospitals in Switzerland

With 35 patients included as of 24.10.2022, Switzerland was the first 
country involved in the cohort to recruit patients. The sites with the 
most participants are Geneva (12), Lausanne (11) and Zürich (8).



Unity

Context and rationale of the study

Adaptation of the WHO “CORE” protocol for Switzerland and Brazil: use of antivirals for 
the treatment of monkeypox.

Tecovirimat, authorized in the USA (FDA) and in Europe (EMA) but not yet in Switzerland 
or Brazil.

Objective

Evaluating Tecovirimat in the treatment of monkeypox: efficacy and safety.

Double-blind randomized trial against placebo, in patients over 14 years of age.

The main criterion for judging the effectiveness of tecovirimat will be the time it takes 
for all visible lesions to resolve in patients who have contracted monkeypox.

Visits

Up to day 21:

- For hospitalized patients, clinical evaluation and sampling every 3 days.

- For non-hospitalized patients, clinical assessment and sampling every 7 days, with 

potential virtual visits between on-site visits.

Then follow-up at 1 and 2 months. 2-month visit possible by phone
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