
Welcome!

Please check your audio and video settings

• Mute your microphone

• Let us know of any technical problems via the chat

• Webinar presentations will be shared with 
participants following the meeting

Before we begin:

The webinar will start at 15:00 CEST
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12th ECDC/EACS webinar on the monkeypox outbreak

27 September 2022



▪ ECDC epidemiological update on monkeypox
(Joana Haussig, ECDC)

▪ Final results from ECDC/Grindr/Hornet MXP vaccine acceptance survey
(Juliana Reyes, ECDC)

▪ HIV and Sexually Transmitted Infections Among Persons with Monkeypox — Eight U.S. Jurisdictions, May 17–July 
22, 2022 (Link to paper)
(Katie Curran, US CDC)

▪ Findings on the Monkeypox Exposure Mitigation Strategies Employed by Men Who Have Sex with Men and 
Transgender Women in the United States (Link to paper)
(Randolph Hubach, Purdue University)

▪ Debate/Review of literature. Is monkeypox a new, emerging sexually transmitted disease? 
Motion: this house believes that Monkeypox should be designated a sexually transmitted infection

▪ Proposer: Alexandra Calmy

▪ Opposer: Chloe Orkin

▪ Is monkeypox a new, emerging sexually transmitted disease? A rapid review of the literature (Link to paper)
(Nicola Luigi Bragazzi, York University, Toronto, Canada)

▪ Discussion
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Agenda 27 September

https://www.cdc.gov/mmwr/volumes/71/wr/mm7136a1.htm?s_cid=mm7136a1_w&ACSTrackingID=USCDC_1046-DM89568&ACSTrackingLabel=HIV%20and%20Sexually%20Transmitted%20Infections%20Among%20Persons%20with%20Monkeypox%20%E2%80%93%20Eight%20U.S.%20Jurisdictions%2C%20May%2017%20%E2%80%93%20July%2022%2C%202022%20&deliveryName=USCDC_1046-DM89568
https://link.springer.com/article/10.1007/s10508-022-02423-3
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jmv.28145


Epidemiological update on monkeypox 

Joana Haussig 

Monkeypox PHE Co-Technical Group Lead

ECDC/EACS webinar, 27 September 2022



• EU/EEA countries: 19 827 confirmed cases from 29 countries.
• Spain (7 083), France (3 897), Germany (3 570), Netherlands (1 221), 

Portugal (845), Italy (837), Belgium (757), Austria (304), Sweden (186), 
Denmark (183), Ireland (178), Poland (173), Norway (89), Hungary (77), 
Greece (69), Czechia (66), Luxembourg (55), Slovenia (46), Romania 
(39), Finland (33), Malta (33), Croatia (29), Slovakia (14), Iceland (12), 
Estonia (11), Bulgaria (6), Cyprus (5), Lithuania (5) and Latvia (4). 

• Deaths have been reported from: Spain (3), Belgium (1), and Czechia (1).

• Western Balkans and Turkey: 47 confirmed cases 

• Serbia (31), Bosnia and Herzegovina (3), Montenegro (2) and Turkey 
(11).

Epidemiological update: EU/EEA, Western Balkans and 
Turkey, as of 20 September 2022







Epidemiological summary 

• MPX cases continue to be primarily reported among men who have 
sex with men (MSM) aged between 18–50 years.

• Highest cumulative notification rates in Spain, Luxembourg, and 
Portugal.

• Excluding data from the last three weeks (may be incomplete), the 
7-day notification rate during week 35 (29 Aug to 4 Sep) was the 
highest in Spain, Ireland, and France. 

• During this week, decreases in notification rates were reported by 
20 countries, with the largest decrease in Cyprus, Estonia, and 
Luxembourg. 

• Increases in notification rates were reported by four countries 
(Bulgaria, Finland, Slovakia, and Slovenia).
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Epidemiological summary 

• Reported case numbers have been decreasing over the past weeks 
in the EU/EEA. 

• Feedback provided by some EU countries suggests that this is likely 
a factual decrease in case numbers. 

• EU/EEA countries suggested reasons for this may be:
• Behavioural changes (in the most affected group of MSM) due to RCCE 

(Risk Communication and Community Engagement);

• The natural immunity acquired in the last months by part of the population 
at risk (dense social/sexual networks among MSM).

The number of vaccinations is probably still too low to have had a significant impact on the reported case numbers.



Planned ECDC work

• Continued activities
• Surveillance and production of weekly situation updates for EU/EEA

• Surveillance and production of weekly Joint Bulletin with WHO/Europe 

• Targeted webinars jointly organised with WHO/Europe, EACS, etc.

• Implementation of structured/routine data collection on MPX 
vaccinations from September 2022 (6-months project)

• Update of outputs, as required
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Thank you!



DRAFT DRAFT

HIV and Sexually Transmitted Infections Among 
Persons With Monkeypox — Eight U.S. Jurisdictions, 
May 17–July 22, 2022

September 27, 2022
Katie Curran
CDC Monkeypox Response
CDC Division of HIV Prevention 



HIV and Sexually Transmitted Infections Among Persons With 
Monkeypox — Eight U.S. Jurisdictions, May 17–July 22, 2022

▪ 8 health departments matched probable and confirmed cases of 
monkeypox diagnosed through July 22, 2022, and occurring among 
persons aged 18 years and older, to local HIV and STI surveillance data 

▪ Used STI surveillance data to assess chlamydia, gonorrhea, and syphilis 
diagnoses.

▪ Compared monkeypox signs, symptoms, and outcomes with HIV infection 
status.

https://www.cdc.gov/mmwr/volumes/71/wr/mm7136a1.htm

https://www.cdc.gov/mmwr/volumes/71/wr/mm7136a1.htm




Monkeypox hospitalization and HIV prevention and care 
characteristics, by HIV infection status — Eight U.S. Jurisdictions, 
May 17–July 22, 2022

Characteristic
No. (%) of persons 
with monkeypox§

No. (%) of persons 
without diagnosed 

HIV infection

No. (%) of persons 
with diagnosed HIV 

infection
Total 1,969 1,214 755
Hospitalized for monkeypox 68 (5) 26 (3) 42 (8)
Duration of hospitalization, median, days (range) 3 (0–10) 3 (0–10) 2 (0–7)
HIV prevention and care characteristic

Received HIV care in preceding yr NA NA 713 (94)
Suppressed HIV viral load NA NA 618 (82)

Recent CD4 count cells/μL, median (IQR) NA NA 639 (452–831)
CD4 count <350 cells/μL NA NA 91 (12)
CD4 count <200 cells/μL NA NA 25 (3)
Yrs since HIV diagnosis, median (IQR) NA NA 10 (6–15)

HIV diagnosis since May 1, 2022 NA NA 19 (3)
Current HIV PrEP use NA 115 (67) NA



Signs and symptoms of monkeypox by HIV infection status —
Eight U.S. Jurisdictions, May 17–July 22, 2022



Conclusions
▪ People with HIV or STIs are disproportionately represented among people 

with monkeypox.
▪ Leverage systems that deliver HIV and STI care for monkeypox prevention 

efforts, including prioritizing people with HIV and STIs for monkeypox 
vaccination.

▪ Consider screening for HIV and other STIs for people evaluated for 
monkeypox; offer HIV care and pre-exposure prophylaxis.

▪ Need ongoing monitoring of monkeypox outcomes by HIV status.



Monkeypox Exposure Mitigation Strategies 
Employed by Men Who Have Sex with Men and 

Transgender Women in the United States

Randolph D. Hubach, PhD, MPH

Purdue University

Christopher Owens, PhD, MPH

Texas A&M University



Background

• As of August 26, 2022
• Over 47,000 cases of monkeypox globally

• Over 17,000 cases in the US

• US CDC has recommended those at risk to avoid behaviors that 
increase monkeypox exposure
• Abstaining from risk exposure until two weeks of second dose of vaccine

• Avoiding kissing

• Limiting the number of sex partners

• Wearing clothes or fetish gear (e.g., leather or latex) during sex to limit skin-
to-skin contact



Study Purpose

• Examine US MSM and transgender women’s behavioral changes and 
employed exposure mitigation strategies



Methods

• Data collection period: August 6-22, 2022

• MSM and transgender women (N=703)

• Grindr, sexual networking or hookup app for MSM

• Inclusion criteria:
• Age 18 years or older

• Assigned male at birth

• Gay, bisexual, or another man who has sex with man, or transgender woman 
who has sex with men













Take Home Messages

• MSM and transgender women  employ a variety of exposure 
mitigation strategies currently endorsed by the US CDC

• Health messaging
• Stigma and equity 

• Discussing monkeypox as an STI—pros and cons

• Fewer respondents took actions to decrease spread via fomites



Thank You
Randolph Hubach, PhD, MPH rhubach@purdue.edu @rdhubach

Christopher Owens, PhD, MPH chrisowens@tamu.edu @chrisowensphd

mailto:rhubach@purdue.edu
mailto:chrisowens@tamu.edu


Is monkeypox a new, emerging sexually transmitted 
disease? 
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▪ Debate/Review of literature. Is monkeypox a new, emerging sexually transmitted 
disease? 

Motion: this house believes that Monkeypox should be designated a sexually transmitted infection

▪ Proposer: Alexandra Calmy

▪ Opposer: Chloe Orkin

▪ Is monkeypox a new, emerging sexually transmitted disease? A rapid review of the 
literature (Link to paper)

(Nicola Luigi Bragazzi, York University, Toronto, Canada)

▪ Discussion
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https://onlinelibrary.wiley.com/doi/epdf/10.1002/jmv.28145


Webinar ECDC (29 September 2022)

Alexandra Calmy
HIV/AIDS Unit
Division of Infectious Diseases
Geneva University Hospitals

Is monkeypox a new, emerging sexually
transmissible disease? 

The Yes motion: This House believes that monkeypox should be designated as a sexually transmitted infection



Reason 1 Epidemiology (1)

Webinar ECDC (29 September 2022)

1. By far, the main route of human-to human transmission in the recent outbreak is sexually acquired

https://www.cidrap.umn.edu/news-perspective/2022/09/commentary-no-question-monkeypox-sti
Thornhill et al, New Eng J Med 2022:387(8):679-691

By far, the main route of human-to-human transmission in the recent outbreak is sexually acquired
More than 90% of cases in the recent outbreak have been acquired during sexual contact 
among men who have sex with men (MSM) with changing partners

https://www.cidrap.umn.edu/news-perspective/2022/09/commentary-no-question-monkeypox-sti


Reason 1 Epidemiology (2)

Webinar ECDC (29 September 2022)

1. Transmission during sexual contacts seems to be very effective. Former outbreaks in Africa
where non-sexual transmission was the main route, were never so widespread as the current
outbreak. 

2. Most severe cases (proctitis) are related to receptive anal intercourse reflecting primary
genital, anal and oral mucosal lesions at the inoculation site.

3. Vaccination is being offered to individuals with recent STIs, and "changing partners" –
thus recognizing the pattern of transmission.

https://www.cidrap.umn.edu/news-perspective/2022/09/commentary-no-question-monkeypox-sti
Thornhill et al, New Eng J Med 2022:387(8):679-691

https://www.cidrap.umn.edu/news-perspective/2022/09/commentary-no-question-monkeypox-sti


Reason 1 Epidemiology – what

Webinar ECDC (29 September 2022)

1. Calling into question the STI definition ("an infection passed from one person to another
person through sexual contact"): many other so-called classical STIs are acquired through
close body contact and do not need penetrative sex (chlamydia, HPV, HSV, syphilis)

2. Sexually transmitted diseases refer to infections acquired during a sexual relationship – more 
complex than a solely anatomical fluid transfer.

3. STI doesn’t mean "only" sexually transmissible. 

4. Monkeypox virus has been detected in human male semen with low CT values. Isolation of viable 
MPX virus from anal and urethral swabs.

Antinori A et al, Euro Survellance 2022;27(22):2200421; Moschese D et al, Euro Surveillance 2022; 27 (26);2200675;
https://www.womenshealth.gov/a-z-topics/sexually-transmitted-infections

https://www.womenshealth.gov/a-z-topics/sexually-transmitted-infections


Epidemiology

Reason 2 Best care, best prevention, best screening strategies

Webinar ECDC (29 September 2022)

1. MSM should be advised that certain sexual practices and lifestyles put them at very high risk of MPX 
- as well as the opposite: modified sexual exposures can be protective.

2. Most (if not all) international recommendations have long advised the screening of patients with
newly diagnosed STIs for other STIs. 

3. CDC now recommends STI screening of all persons evaluated for monkeypox, thus
implicitly recognizing monkeypox as an STI (MMWR. Vol 71, 36).

4. Among those with a known HIV status: 41% were living with HIV (Thornhill et al, New Eng J Med 2022)



Epidemiology

Reason 2 Best care, best prevention, best screening strategies

Webinar ECDC (29 September 2022)

Reason 3 Public health

1. Integrating monkeypox in concept and management strategies for STDs is critical in 
the public health response. 

2. Who cares? Today, many cases are already screened, diagnosed and treated in sexual health or 
HIV clinics. HIV as a model for an integrative and community approach and should be balanced
with the  balance for the risk of stigmatization when care is provided in a dedicated environment.

3. Communication to prevent acquisition or transmission of monkeypox also relies on changes in sexual behaviour.





Epidemiology

Reason 2 Best care, best prevention, best screening strategies

Webinar ECDC (29 September 2022)

Reason 3 Public health

Reason 4 Because the Swiss government told us so



15 years after the 'Swiss Statement'

Because the Swiss government told us so, 15 years after the transformative 'Swiss Statement'



For all these reasons…

We defend the statement that
monkeypox should be
designated as a sexually
transmissible disease
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Remerciements

Stefano Musumeci, Dominique Braun, 
Benjamin Hampel, Jan Fehr, Laurence 
Toutous-Trellu, Maxime Hentzien, Olivier 
Segeral, Rosemary Sudan
Chloe Orkin and Sanjay Bhagani
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“This house believes that hMPXV infection should vie 

designated as a Sexually Transmitted Infection’

Prof Chloe Orkin

Queen Mary University of London



I have no 
disclosures 

related to 
monkeypox
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Global2

N=528

West 

London1

N=54

South London3

N=197

Spain4

N=181

Suspected sexual 

transmission

95% 96% 96% 97%

Number of partners 

(median)

5 ➢>5% N/R 6.5

Transmission during multi-country outbreak 

1.Girometti N , Lancet Infect Dis 2022 Sep;22(9):1321-1328; 2. Thornhill J N Engl J Med 2022; 387:679-691;3.  Patel A; BMJ 2022 378; :e072410; 4. Tarin-Vicente E, Lancet 2022 Aug 27;400(10353):661-669



Clinical 
Presentation 

multi-country 
outbreak
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▪ 95% of the persons presented with a rash 

▪ Where: 

▪ 73% had anogenital lesions, 55% trunk, 

arms, or legs the face (25%); and the palms 

and soles (10%). 

Thornhill J N Engl J Med 2022; 387:679-69



**New** 
mucosal 

presentations
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▪ 41% had mucosal lesions

▪ Anorectal mucosa

▪ Oropharyngeal symptoms

▪ Conjunctival mucosa

▪ Penile oedema and urethritis reported by other 

groups (BMJ Patel group) 

Thornhill J N Engl J Med 2022; 387:679-69; Patel A; BMJ 2022 378; :e072410; Tarin-Vicente E, Lancet 2022 Aug 27;400(10353):661-669



Figure 23: Bodily Skin lesions in individuals with Human Monkeypox infection.

A1: Day 3,

PCR positive

Thornhill J N Engl J Med 2022; 387:679-69



Semen
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▪ Found in 29/32 of samples tested 

Thornhill J N Engl J Med 2022; 387:679-69



Semen
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▪ Found in 29/32 of samples tested 

Thornhill J N Engl J Med 2022; 387:679-69



Semen
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▪ Found in 1 case in PWH

▪ Replication competent 



Semen
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▪ Found in 1 case in PWH

▪ Replication competent 

ENGLISH PROVERB: 

ONE SWALLOW DOES NOT MAKE A SUMMER



Semen
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▪ Found in 29/32 of samples tested 

Tarin-Vicente E, Lancet 2022 Aug 27;400(10353):661-669



Semen
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▪ Found in 29/32 of samples tested 

Tarin-Vicente E, Lancet 2022 Aug 27;400(10353):661-669

Transmission during sex during skin-to-skin contact is the key factor

Order of magnitude always 500-1000 x more VL in lesion n skin than pharynx. 



Michael Marks and Oriol Mitja
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TOO EARLY TO SAY IF MPOX IS TRANSMITTED IN SEMEN



Please help: 
Global 

Healthcare 
provider Survey
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▪ Aim : to make our working lives better by 

creating an evidence base to rpesent to 

policy makers on our experiences in MPOX 

outbreaks following on from COVID

▪ We need more respondents from EUROPE

▪ Especially Spain, Portugal, Germany 

Switzerland , Sweden 

▪ PLEASE HELP US by sharing with your own 

colleagues and your networks and fill it out 

yourselves! It has been translated!

▪ https://www.smartsurvey.co.uk/s/MPX-

HCW/



Thank you
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Is monkeypox a sexually
transmitted disease?

Dr. Nicola Luigi Bragazzi

Laboratory for Industrial and Applied Mathematics (LIAM), Department 
of Mathematics and Statistics, York University

Toronto, ON, Canada



Historically, it reminds of other questions …





«If you can’t solve a problem, generalize it»

• The specific problem

• Is monkeypox an STD/STI?

• The general problem

• What is an STD/STI?

• Let’s ask an expert …



Mr President Bill Clinton, have
you had sex with Monica?

• «It depends on what your definition of sex 
is»

• Bill Clinton, the 42° President of the US



Looking at some definitions

• STD/STI is “an infection passed from one person to another as a result of a sexual act. This definition
includes sequelae passed from an infected mother to a child (congenital infection)” (Gross & Tyring, 
2011).

• STDs can “pass from one person to another through vaginal, oral, and anal sex. They also can spread 
through intimate physical contact like heavy petting, though this is not very common” (CDC).

• STD/STI is “an infection that can be transmitted from one person to another through sexual contact 
(exchange of semen, vaginal fluid, blood or other fluids) including oral sex” (PHAC).

• STD/STI can be defined as “a disease caused by infection with certain bacteria, viruses, or other 
microorganisms that can be passed from one person to another through blood, semen, vaginal fluids, 
or other body fluids, during oral, anal, or genital sex with an infected partner. These diseases can also 
be spread through sharing needles, blood transfusions, breastfeeding, or from an infected mother to 
an infant during pregnancy and childbirth” (NCI).

• STDs/STIs “are a vast group of infectious diseases transmitted mainly through sexual contact and 
widespread all over the world” (Suligoi et al., 2020).

• STDs/STIs can “be transmitted through sexual contact, including vaginal, anal and oral sex. Some STIs 
can also be transmitted from mother-to-child during pregnancy, childbirth and breastfeeding” (WHO).



Looking at some definitions

• STDs/STIs “are generally acquired by sexual contact. The bacteria, viruses or parasites 
that cause STDs may pass from person to person in blood, semen, or vaginal and other 
bodily fluids. Sometimes these infections can be transmitted nonsexually, such as from 
mothers to their infants during pregnancy or childbirth, or through blood transfusions or 
shared needles” (the Mayo Clinic).

• STDs/STIs can be defined as “any of various diseases or infections that can be 
transmitted by direct sexual contact including some (as syphilis, gonorrhea, chlamydia, 
and genital herpes) chiefly spread by sexual means and others (as hepatitis B and AIDS) 
often contracted by nonsexual means” (the Merriam-Webster Dictionary)

• STD/STI is “an illness that can be passed from one person to another by sexual activity” 
(the Cambridge Dictionary)

• STD/STI is “any one of various diseases that you can get by having sex with a person who 
has the disease” (the Britannica Dictionary)

• STDs/STIs are “infections that are spread by sexual activity, especially vaginal 
intercourse, anal sex, and oral sex” (Wikipedia).



Looking at some definitions

• STD/STI is “an infection passed from one person to another as a result of a sexual act. This definition
includes sequelae passed from an infected mother to a child (congenital infection)” (Gross & Tyring, 
2011).

• STDs can “pass from one person to another through vaginal, oral, and anal sex. They also can spread 
through intimate physical contact like heavy petting, though this is not very common” (CDC).

• STD/STI is “an infection that can be transmitted from one person to another through sexual contact 
(exchange of semen, vaginal fluid, blood or other fluids) including oral sex” (PHAC).

• STD/STI can be defined as “a disease caused by infection with certain bacteria, viruses, or other 
microorganisms that can be passed from one person to another through blood, semen, vaginal fluids, 
or other body fluids, during oral, anal, or genital sex with an infected partner. These diseases can also 
be spread through sharing needles, blood transfusions, breastfeeding, or from an infected mother to an 
infant during pregnancy and childbirth” (NCI).

• STDs/STIs “are a vast group of infectious diseases transmitted mainly through sexual contact and 
widespread all over the world”.

• STDs/STIs can “be transmitted through sexual contact, including vaginal, anal and oral sex. Some STIs 
can also be transmitted from mother-to-child during pregnancy, childbirth and breastfeeding” (WHO).

Penetrative sex



Looking at some definitions

• STD/STI is “an infection passed from one person to another as a result of a 
sexual act. This definition includes sequelae passed from an infected
mother to a child (congenital infection)” (Gross & Tyring, 2011).

• In the legal jargon, «sexual act» is NOT a synonym for «sexual contact»
• «Sexual act» is defined as “cunnilingus, fellatio, analingus, anal or vaginal 

intercourse, or the penetration of any object into the genital or anal 
opening of another person’s body”

• “Sexual contact” is defined as “touching the sexual organ, anus, breast, 
groin, or buttocks of any person; touching another person with ones own 
sexual organ, anus, breast, groin, or buttocks; or ejaculating, emitting, or 
placing semen, urine, or feces upon any part of another person”



Looking at some definitions

• STD/STI is “an infection passed from one person to another as a result of a sexual act. This definition
includes sequelae passed from an infected mother to a child (congenital infection)” (Gross & Tyring, 
2011).

• STDs can “pass from one person to another through vaginal, oral, and anal sex. They also can spread 
through intimate physical contact like heavy petting, though this is not very common” (CDC).

• STD/STI is “an infection that can be transmitted from one person to another through sexual contact 
(exchange of semen, vaginal fluid, blood or other fluids) including oral sex” (PHAC).

• STD/STI can be defined as “a disease caused by infection with certain bacteria, viruses, or other 
microorganisms that can be passed from one person to another through blood, semen, vaginal fluids, 
or other body fluids, during oral, anal, or genital sex with an infected partner. These diseases can also 
be spread through sharing needles, blood transfusions, breastfeeding, or from an infected mother to an 
infant during pregnancy and childbirth” (NCI).

• STDs/STIs “are a vast group of infectious diseases transmitted mainly through sexual contact and 
widespread all over the world”.

• STDs/STIs can “be transmitted through sexual contact, including vaginal, anal and oral sex. Some STIs 
can also be transmitted from mother-to-child during pregnancy, childbirth and breastfeeding” (WHO).

Sexual practicesSexual vs intimate physical contact



Looking at some definitions

• STD/STI is “an infection passed from one person to another as a result of a sexual act. This
definition includes sequelae passed from an infected mother to a child (congenital infection)” 
(Gross & Tyring, 2011).

• STDs can “pass from one person to another through vaginal, oral, and anal sex. They also can 
spread through intimate physical contact like heavy petting, though this is not very common” 
(CDC).

• STD/STI can be defined as “a disease caused by infection with certain bacteria, viruses, or other 
microorganisms that can be passed from one person to another through blood, semen, vaginal 
fluids, or other body fluids, during oral, anal, or genital sex with an infected partner. These 
diseases can also be spread through sharing needles, blood transfusions, breastfeeding, or from an 
infected mother to an infant during pregnancy and childbirth” (NCI).

• STDs/STIs “are a vast group of infectious diseases transmitted mainly through sexual contact 
and widespread all over the world” (Suligoi et al.).

• STDs/STIs can “be transmitted through sexual contact, including vaginal, anal and oral sex. Some 
STIs can also be transmitted from mother-to-child during pregnancy, childbirth and breastfeeding” 
(WHO).

Heterogeneity Dominant transmission route



Looking at some definitions

• Sex / sexual act / sexual contact / intimate physical contact / sexual
activity?

• By / through / during?  

• Mainly / chiefly?

• A consensus on what precisely an STI should be seems to be lacking …





What is an STD/STI?

• Is STEI a separate category of STD/STI?

• Shigella flexneri and Shigella-like organisms

• Campylobacter jejuni and Campylobacter-like organisms

• Salmonella 

• Hepatitis (A, B, C)

• Giardia lamblia

• Entamoeba dispar

• Is STBBI a separate category of STD/STI?

• HIV

• Hepatitis B

• Hepatitis C

• Syphilis



What is an STD/STI?

• Is «sexually transmitted respiratory infection» (STRI) a new emerging category?



And what is a STID?

• Janet Byron Anderson has proposed the introduction of the concept 
of «sexually transmissible infectious disease» (STID)

• But … virtually any infectious disease is a STID!

• So, maybe, we do NOT need this concept

• What would we need?



An operational definition of STI

• An operational definition “specifies concrete, replicable procedures 
designed to represent a construct” (Wikipedia) 

• According to the American psychologist S.S. Stevens, “an operation is 
the performance which we execute in order to make known a 
concept“

• Handsfield’s thought experiment

• Let’s close our eyes and suppose everybody has become asexual or is
under strict sexual lockdown

• How (much) different would be the epidemiology of infectious
diseases in a world without sex?



An operational definition of STI

• For some infections, like influenza, it would change nothing

• They still would continue spreading

• For other infections, it would change a lot

• They would decrease and some would even disappear



An operational definition of STI

• This operational definition has 2 advantages/benefits:

• It is clear and unambiguous, and it differentiates between an STI and a 
non-STI

• It provides public health authorities with precise indications on the 
«implementation of integrated packages of interventions» and how to 
measure their effectiveness

• For example, suppose you are implementing an integrated package of i) 
regulations of blood products, ii) harm reduction programs for drug users, 
and iii) campaigns to increase awareness of sexual health



An operational definition of STI

• You may believe this definition is not different from previous ones like 
STDs/STIs “are a vast group of infectious diseases transmitted mainly 
through sexual contact and widespread all over the world” (Suligoi et 
al., 2020).

• But: mainly / chiefly et similia are unclear, ambiguous concepts that 
are not even defined, let alone operationally defined

• Is there a “subjective” threshold for being mainly / chiefly 
transmitted?



An operational definition of STI

• Moreover, the usage of “mainly” (et similia) is ethically concerning

• Hepatitis A is NOT mainly sexually transmitted in the general 
population

• This definition fails to capture sexually-driven outbreaks of hepatitis A 
in the MSM community unless it explicitly specifies that HAV can be 
mainly sexually transmitted in some specific populations

• With the risk of stigmatizing certain communities



An operational definition of STI

• STIs/STDs are «a vast, highly heterogenous group of infections caused by 
any infectious agent (bacteria, viruses, parasites, or other microorganisms), 
that can be passed from one person to another during an intimate/sexual 
encounter, through a variety of sexual exposures, in terms of sexual 
activities and practices, such as penetrative and non-penetrative sexual 
acts, direct and indirect sexual contact, exchange of any bodily fluid 
(including semen, vaginal fluid, blood, and saliva/spit), and/or the usage of 
sex toys/aids. STIs/STDs also include the outcome of such activities, and 
can be vertically transmitted (i.e., from a mother to a child) during 
pregnancy, childbirth, and/or breastfeeding. STIs/STDs can also be 
nonsexually transmitted, but public health biomedical and behavioral 
interventions targeting sexual transmission route are expected to 
significantly impact the transmission dynamics of the infectious agent” 



An operational definition of STI

• The new operational definition of STI does NOT have this risk

• Besides being clear, it is really inclusive

• It includes any sexual exposure (in terms of sexual activity, sexual act, or 
sexual practice) you may think of, in any sexual and gender community, 
regardless of your sexual orientation and/or gender identity, and in any 
setting/environment 

• It is broad enough to include also STIs for which sexual transmission route 
can be observed in some settings only (and not in others), but not so broad 
to include virtually anything





Poxviruses as sexually transmitted pathogens

• “Evidence about vaccine‐strain vaccinia viruses as sexually transmitted 
pathogens is scarce and anecdotal, with a few cases of genital lesions, including 
vaginal, vulvar, and, less frequently, perianal vaccinia infections, in women 
apparently healthy or with underlying conditions (like atopic dermatitis), 
reporting having sex with male civilian or military smallpox vaccinees, or cases of 
genital and perianal rash in men having sex with male civilian smallpox vaccinees.

• It can be hypothesized that “sexual intercourse provides the intimate contact 
required for heteroinoculation.”

• Of note, the cases reported in the MSM community include the first described 
instance of tertiary vaccinia transmission through sexual contact.

• Interestingly, the secondary vaccinia case reported a history of psoriasis and a 
possible history of eczema (atopic dermatitis), whilst the tertiary vaccinia case 
recalled a history of eczema: both exhibited systemic symptoms, requiring 
systemic symptoms, requiring hospitalization and vaccinia immune globulin 
intravenous administration”. (Bragazzi et al., 2022)



Viruses and the seminal fluid

• Salam and Horby (2017) performed a literature review and found that 
at least 27 viruses, belonging to a broad range of virus families (from 
adenoviruses to anelloviruses, arenaviruses, bunyaviruses, filoviruses, 
flaviviruses, hepadnaviruses, herpesviruses, paramyxoviruses, 
parvoviruses, polyomaviruses, retroviruses, and togaviruses), can be 
found in human semen, even though for most of these viruses 
clear‐cut data concerning sexual transmission are lacking.

• This “highlights our knowledge gaps regarding” the presence, “the 
persistence”, and the viability in terms of survival and replication “of 
viruses in genital fluids, especially semen”



Viruses and the seminal fluid



Viruses and the seminal fluid

• “Seeding to the male reproductive tract may frequently occur in the 
context of viremia because the blood– testes/deferens/epididymis barriers 
are imperfect barriers to viruses, especially in the presence of systemic or 
local inflammation”: the “imperfect nature” of the blood‐testis barrier

• “Virus may persist even if incapable of replicating within the male 
reproductive tract because the testes are immunologically privileged (4); 
that is, within the testes, the immune response is restricted to enable the 
survival of sperm, which are immunogenic”: the testes as an 
“immunologically privileged site” (the “sanctuary site theory”)

• “Virus may also be transmitted to semen as a result of survival and 
replication within the accessory glands”.



Viruses and the seminal fluid

• «Epidemiological, molecular/phylogenetical evidence of sexual
transmission and/or semen isolation have been unambiguously
demonstrated only for 12 viruses (44.4%): namely, Ebola virus, Marburg
virus, human pegivirus (also known as GB virus C), hepatitis B (HBV) and C 
(HCV) viruses, Zika virus, cytomegalovirus, Epstein‐Barr virus, herpesviruses
types 1 (HHV‐1), 2 (HHV‐2), and 8 (HHV‐8, known as Kaposi's
sarcoma‐associated herpesvirus, KHV), human T‐cell lymphoma virus-type
1 (HTLV-1), and HIV».

• «Survival in the testis and in sperm of these viruses may be related to their
structural biology and stability, specific viral epitopes, immune evasion, and 
other factors. Many viruses have been found tointeract directly with 
semen, impair its quality, or impact/disrupt spermatogenesis by causing
local inflammation» (Bragazzi et al., 2022).



Monkeypox and the seminal fluid

• Can the monkeypox virus be detected in human semen?

• Monkeypox DNA was detected in “biological samples from seminal 
fluid” (Antinori et al., 2022; Noe et al., 2022)

• More specifically, it was also detected in the seminal fluid of 29 (91%) 
of 32 people affected by monkeypox in a large case series (Thornhill 
et al., 2022)

• Lapa et al., 2022, extended the analysis to include other fluids



Monkeypox DNA and the seminal fluid

• Peiró-Mestres et 
al., 2022



Monkeypox DNA and the seminal fluid

• “Actively-replicating virus was demonstrated in 13 of 18 and 11 of 15 
PCR-positive anal and urethral swabs, respectively, collected within 7 
days from symptoms onset” (Moschese et al., 2022)



The high burden of STI/STDs in monkeypox
cases
• Direct cytopathic effect (of poxviruses) on the male sexual apparatus

• Atypical clinical symptoms and “pure” ano-genital presentation of 
monkeypox

• The high burden of STI/STDs in monkeypox cases

• Epidemiological linkage with large sex‐related parties among MSM



Monkeypox as STI and changes in sexual
behaviors









Adaptive changes in sexual behavior in the high-risk 
population in response to human monkeypox 
transmission
• This model explores and compares different intervention strategies 

targeting the high-risk population: 

• i) a scenario of control strategies, implementing a policy geared 
towards the use of condoms and/or sexual abstinence (robust control 
strategy); 

• ii) a scenario of control strategies with risk compensation behavior 
change, assuming a compensation through conducting more sexual 
encounters for adopting protective behavioral strategies (risk 
compensation strategy); and, 

• iii) a scenario of control strategies with behavior change in response 
to the doubling rate (adaptive control strategy). 





Adaptive changes in sexual behavior in the high-risk 
population in response to human monkeypox 
transmission
• The basic reproduction number of monkeypox was estimated to be 

1.464, 0.0066, and 1.461 in the high-risk, low-risk, and total 
populations, respectively, implying that members of the high-risk 
group are the major drivers of monkeypox spread in Canada, as 
confirmed by the sensitivity analysis. 

• In the first scenario, policies of imposing only condom use or only 
sexual abstinence need to achieve a minimum compliance rate of 
more than 35% to successfully stop further monkeypox transmission, 
while a combination of both can curb the disease spread if there is 
10% compliance to abstinence and 25% to condom use, suggesting a 
combination of control measures is the most efficient way to contain 
the outbreak. 





Adaptive changes in sexual behavior in the high-risk 
population in response to human monkeypox 
transmission
• In the second scenario, the only effective option to control monkeypox 

transmission is to impose sexual abstinence by at least 35%. 

• In the third scenario, the smaller the critical case doubling rate is, the 
earlier individuals in the high-risk group proactively reduce their daily 
sexual contact numbers as protective measures. 

• Also, adaptive control is more effective compared to robust control where 
the daily sexual contact number is reduced proportionally and remains 
constant thereafter. 

• In conclusion, the adaptive behavior changes among the high-risk group 
shorten the time to epidemic peak, lower the epidemic peak size, and 
facilitate the attenuation of the disease, playing a key role in controlling the 
current outbreak of monkeypox in Canada. 



Should the house of ECDC designate 
monkeypox as an STI/STD?
• Yes



Thanks a lot for your attention



Next webinar

Tuesday 11 October 15:00-16:30 (CET)
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Thank you!


