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…there are some days when you 
don’t feel like being the gay in the 
room. Right? But I don’t have that 
option because it’s the right thing 

to do.

Dr. Demetre Daskalakis

https://www.poz.com/blog/cdcs-daskalakis-monkeypox-stigma-gay-room

https://twitter.com/dr_demetre


Outbreak



When and Where
§ HMPXV first discovered in lab 

monkeys in 1958, the primary carriers 
of monkeypox today are rodents. 
§ New name coming! (Orthopox 4?)

§ Endemic in Western and Central Africa 
1970-2017

§ We had HMPXV in US in 2003
§ 71 people infected from pet prairie dogs 

who got it from a pet rat from Ghana

Emergence of Monkeypox — West and Central Africa, 1970–2017 | MMWR (cdc.gov)

Why have 
we not 

learned?

https://www.cdc.gov/mmwr/volumes/67/wr/mm6710a5.htm


2022 U.S. Map & Case Count | Monkeypox | Poxvirus | CDC

Where

World

2022 outbreak detected in 110 countries with 53446 confirmed 
and 3163 suspected cases (as of 2022-09-06).

Since 2022-09-02, 497 new confirmed cases have been reported

Monkeypox 2022 global epidemiology; Report 2022-09-06

https://www.cdc.gov/poxvirus/monkeypox/response/2022/us-map.html
https://www.monkeypox.global.health/


2022 U.S. Map & Case Count | Monkeypox | Poxvirus | CDC

U.S. Cases California

19,962 3,897

Where

U.S.

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


2022 U.S. Map & Case Count | Monkeypox | Poxvirus | CDC

When
World

U.S.

S.D.

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


2022 U.S. Map & Case Count | Monkeypox | Poxvirus | CDC

Who

U.S. 

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


Who: U.S.

2022 U.S. Map & Case Count | Monkeypox | Poxvirus | CDC

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


Who: U.S.



Who

S.D.



2022 Monkeypox Outbreak: Global Trends (shinyapps.io)

Who

World

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


Who

S.D.



2003 Midwest monkeypox outbreak - Wikipedia

Update: Multistate Outbreak of Monkeypox --- Illinois, Indiana, 
Kansas, Missouri, Ohio, and Wisconsin, 2003 (cdc.gov)

2003

https://en.wikipedia.org/wiki/2003_Midwest_monkeypox_outbreak
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5227a5.htm


2003 Midwest monkeypox outbreak - Wikipedia

Update: Multistate Outbreak of Monkeypox --- Illinois, Indiana, 
Kansas, Missouri, Ohio, and Wisconsin, 2003 (cdc.gov)

2003

What is the 
difference now?

https://en.wikipedia.org/wiki/2003_Midwest_monkeypox_outbreak
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5227a5.htm


Why do we not learn? Shigella



Why do we not 
learn?

Hepatitis A
◦ Unstably 

housed
◦ MSM

SanDiegoHepatitisAOutbreak-2017-18-AfterActionReport.pdf (sandiegocounty.gov)

https://www.sandiegocounty.gov/content/dam/sdc/cosd/SanDiegoHepatitisAOutbreak-2017-18-AfterActionReport.pdf


blog.sandiego.org/2012/07/this-weekend-in-san-diego/177942_10151065991116056_1662390907_o/

It’s 2022. Is 
stigma real for 

sexual and 
gender 

minorities?





Take Away’s
§ Infectious diseases spread in vulnerable communities.

§ Already stigmatized
§ Already hidden (must disclose to get services)
§ Close knit for survival

§ Stigma is real
§ Internal and External

§ Devote resources to communities that are being hit.

§ Be prepared, not surprised

§ Sustain public health resources for vulnerable communities 
§ even when there isn’t a public health emergency

Sometimes you 
gotta be the 
‘gay in the 

room’.



Virology



HMPXV Virology
Enveloped double-stranded DNA virus that belongs to the Orthopoxvirus genus 
of the Poxviridae family. 

Two distinct genetic clades: 
◦ Central African (Congo Basin) clade 1
◦ West African clade 3.

Clade 3 causes a less severe disease than Clade 1. (for now)

Isolates from the 2022 outbreak shared 40 mutations that distinguish it from its 
closest variant.

Increased transmissibility?



Fig. 1: Phylogenetic analysis of 
MPXV viral sequences associated 
with the 2022 worldwide 
outbreak. | Nature Medicine

Clade 3

https://www.nature.com/articles/s41591-022-01907-y/figures/1


181 participants in Spain
§ 99% PCR of skin swab positive
§ 70% PCR of throat swab positive
§ 78% PCR of anal swab positive

Tarín-Vicente et al, Lancet 2022



Transmission



Transmission

Strathdee et al, PLoS Med under revision. 2022



MSM



Disease



HMPXV Infection
The time from exposure to onset of symptoms from 5 to 21 days.

Replicates at the inoculation site then spreads to regional lymph nodes. 

Following a period of initial viremia, the virus spreads to other body organs.

Duration of symptoms is typically 2 to 4 week.

The 2022 outbreak and the pathobiology of the monkeypox virus - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0896841122000634?via%3Dihub


Disease process
https://worldhealthorg.shinyapps.io/m
px_global/



Disease process

https://www.nejm.org/doi/full/10.1056/NEJMoa2207323

Another reason 
not touch a 

rash



Disease process

https://www.nejm.org/doi/full/10.1056/NEJMoa2207323



Disease process

https://www.nejm.org/doi/full/10.1056/NEJMoa2207323



Fatality Rate
Countries/Clade Case Fatality Rate 95% CI1

All countries2 78/892 = 8.7% 7.0%– 10.8%

Clade 13 68/640 = 10.6% 8.4%– 13.3%

Clade 34 9/247 = 3.6% 1.7%– 6.8%

Clade 3, African countries only 9/195 = 4.6% 2.1%– 8.6%

www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/

Clade 3, non-Africa Countries
1. Spain, male 40 yo “brain inflammation”
2. Spain male 31 yo “brain inflammation”
3. Brazil male 41 yo lymphoma on treatment (immunocompromised)
4. India male 22 yo “brain inflammation”
5. Ghana – no information
6. Texas– “immunosuppressed” (?)

seekingalpha.com/news/3877939-texas-reports-
first-us-death-linked-to-monkeypox

pbs.org/newshour/health/spain-and-brazil-report-monkeypox-deaths

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/table/pntd.0010141.t003/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/table/pntd.0010141.t003/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/table/pntd.0010141.t003/?report=objectonly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/table/pntd.0010141.t003/?report=objectonly
https://seekingalpha.com/news/3877939-texas-reports-first-us-death-linked-to-monkeypox


Potential Treatments
Vaccinia Immune Globulin, Cidofovir, Brincidofovir, and Tecrovirimat



Brincidofovir
Brincidofovir FDA approved to treat smallpox

Prodrug of Cidofovir (conjugated with a lipid molecule)

Inhibits viral DNA polymerase and acyclic nucleotide incorporating into viral DNA chain

Safety and efficacy data are lacking for HMPXV

Brincidofovir is not available through the US CDC eIND

Treatment Information for Healthcare Professionals | Monkeypox | Poxvirus | CDC

https://www.cdc.gov/poxvirus/monkeypox/clinicians/treatment.html


Clinical features and management of human monkeypox: The Lancet Infectious Diseases

Brincidofovir

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00228-6/fulltext?hss_channel=fbp-374651963469


Tecovirimat
Tecovirimat is a promising treatment for HMPXV disease

◦ Indicated for the treatment of human smallpox disease
◦ Works by inhibiting viral p37 protein (highly conserved in orthopoxviruses) and blocks its 

interaction with cellular Rab9 GTPase and TIP47, preventing the formation of egress-
competent enveloped virions

◦ Safety and efficacy data are lacking for HMPXV

Tecovirimat is being used through CDC EA-IND and community demand for 
treatment is high



https://jamanetwork.com/journals/jama/fullarticle/2795743

Compassionate Use of Tecovirimat for 
the Treatment of Monkeypox Infection

https://jamanetwork.com/journals/jama/fullarticle/2795743


https://jamanetwork.com/journals/jama/fullarticle/2795743

Compassionate Use of Tecovirimat for 
the Treatment of Monkeypox Infection

Some previous smallpox vaccinated and some with Jynneos vaccinated

https://jamanetwork.com/journals/jama/fullarticle/2795743


https://jamanetwork.com/journals/jama/fullarticle/2795743

Compassionate Use of Tecovirimat for 
the Treatment of Monkeypox Infection

Many with HIV

https://jamanetwork.com/journals/jama/fullarticle/2795743


https://jamanetwork.com/journals/jama/fullarticle/2795743

Compassionate Use of Tecovirimat for 
the Treatment of Monkeypox Infection

Almost all with genital or peri-anal lesions. Wide range of number of lesions

https://jamanetwork.com/journals/jama/fullarticle/2795743


Prevention



Will vaccines work?
Since HMPXV is closely related to smallpox, the smallpox vaccine works

Smallpox eradicated in 1980, and most worldwide vaccination campaigns wound down in 1970s

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8870502/

HMPXV CasesWhy did 
this 

happen?



Prevention
One FDA approved vaccine for HMPXV:
• JYNNEOS – live, non-replicating virus. Rec - 2 

subcutaneous injections 4 weeks apart. 
• PrEP and PEP

Although 20 million doses of Jynneos were stored in 
the SNS  <10 years ago, all but 2,400 doses had 
expired by 2022.
• Sufficient vaccine for 1,200 people
• To date, almost 20,000 MPX cases in the US alone
• Additional Jynneos vaccine (other sources) allocated
• Emergency Use Authorization for Intradermal use (1/5th

standard dose)

Strategic National Stockpile



U.S.



San Diego



Tuesday 5:00pm

Tuesday 6:00pm



Impact of Monkeypox Outbreak on Select Behaviors | Monkeypox | Poxvirus | CDC

American Men’s Internet Survey, 2022 Monkeypox 
Supplemental Survey. https://emoryamis.org/

https://www.cdc.gov/poxvirus/monkeypox/response/2022/amis-select-behaviors.html
https://emoryamis.org/


Research



NIH Multisite 22-0020 
DoSES Clinical Trial

- Dose Reduction Strategies of the Jynneos Vaccine

• To evaluate dose sparing strategies to extend the limited 
vaccine supply

• To compare immune responses between current licensed 
dose and dose sparing vaccine strategies

Stigma is Real



A Randomized, Placebo-Controlled, Double-Blinded Trial of 
the Safety and Efficacy of Tecovirimat for the Treatment of 
Persons with Human Monkeypox Virus Disease

Study of Tecovirimat for Human Monkeypox Virus (STOMP)
SPONSOR: NIH/AIDS CLINICAL TRIALS GROUP

A5418



Other tecovirimat studies for HMPXV
PALM-007: randomized, double-blind, controlled trial of tecovirimat for HMPXV to be conducted 
in the Democratic Republic of Congo (n=450)

◦ Patients hospitalized for duration of treatment; different clade than current epidemic

PLATINUM: a randomized, double-blind controlled trial of tecovirimat for HMPXV to be 
conducted in the UK (n=500)

◦ Conducted remotely

Canadian trial (details unknown)

WHO/ANRS trial: 6 yrs and old; platform trial; time to complete resolution

All trials are evaluating same dose of tecovirimat, sampling of various compartments for HMPXV
◦ Unique features of A5418 rectal sampling, cross-over to tecovirimat for progression or severe pain, 2:1 

allocation ratio, enrollment of presumptive HMPXV, earlier in course of disease, structure pain 
assessment



Study Summary
Design and Sample 
size

2:1 Randomized, Blinded, Placebo-controlled (n=530)
Intensively sampled subset (n=100)

Open label for children, persons with pregnancy or severe disease, severe immune 
suppression or severe skin disease (n≅250)

Study Population Symptomatic HMPXV infection (greater than 3 kg)

Design Superiority

10 Outcome Time to clinical resolution

Duration 57 days

Enrollment period 8 weeks

Agent Weight based oral Tecovirimat



Hypothesis

10 Objective

and endpoint

Tecovirimat will lead to faster clinical resolution of 
HMPXV disease compared to placebo.

To compare time to clinical resolution 
between people with HMPXV randomized to 

tecovirimat or placebo.

Clinical resolution is when all skin lesions are 
scabbed over, desquamated, or healed and all 

visible mucosal lesions healed

Step 1: daily self skin checks and photographs
Step 2: participant reports clinical resolution

Step 3: video visit to confirm clinical resolution
Step 4: confirmation at in person visit



A5418 
Population 
Eligibility

Outpatients (> 3  kg ) with: 

• Confirmed or presumptive disease (oral, rectal, or skin 
lesion)
• Laboratory-confirmed infection preferred
• Presumptive diagnosis with compatible skin or mucosal 

lesions or proctitis in cisgender men or transgender 
women with sexual contact with 1 or more cismen or 
transwomen in 14 days prior to symptom onset or people 
with exposure to another person with known HMPXV.

• Onset of symptoms of HMPXV infection ≤14 days prior to 
randomization,

• At least one active, (not yet scabbed) skin lesion, mouth 
lesion or proctitis with or without visible ulcers

Randomization restricted to those 18 years or older without one of the following 
conditions

Those with severe disease (ocular involvement, hospitalization, deep lesions 
requiring surgical intervention, potentially disfiguring lesions on the face), 
pregnant and breastfeeding people, and those with severe immunodeficiency, 
severe inflammatory skin conditions, children are in open-label cohort.



d1 d57d8

Study Diary every day thru Day 29
Lesion self-assessment, Pain Scale, Eq-5d-5L

Tecovirimat or Placebo

Exam, Swabs, Blood

Daily reminder for diaries

d15 d22

Schedule of Evaluations

d29

STI Screen

Tecovirimat
Arms A+B

Arm C

Modified schedule for those 
<18 years of age

Randomized arm can move to 
open label tecovirimat for 
disease progression or severe 
pain (day 5 or later) 



Phase 2 Randomized, Open-Label Multisite 
Trial o Evaluate the immunogenicity of Dose 
Reduction Strategies of the MVA-BN Vaccine



Phase 2 Randomized, Open-Label Multisite 
Trial o Evaluate the immunogenicity of Dose 
Reduction Strategies of the MVA-BN Vaccine





Developmental Grants (ucsd.edu)

https://prepare.ucsd.edu/cores/developmental-grants.html


Getting to zero

Vaccination

Harm reduction

Previous infections

Rodent reservoirs likely 
mean no eradication



Is it safe to 
come out?

Any 
questions?



Resources and Information 
WEBSITE & EDUCATIONAL MATERIALS

TELEBRIEFINGS

NEWS ARTICLES




