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Learning Objectives 
• Recognize the presentation of mpox
• Review how to diagnose mpox
• Develop familiarity with treatment options for mpox
• Compare the different vaccination options and prevention strategies for mpox
• Examine what has been learned since the start of the outbreak
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  Poxvirus
 Orthopoxvirus
 Like smallpox! (but not)

  There are many other Orthopoxviruses
 Variola (Smallpox)
 Vaccinia
 Cowpox

  Two virus clades 
 Clade 1 ~10% case fatality rate
 Clade 2a ~1% case fatality rate
 Clade 2b ~ 0.2% case fatality rate



Mpox Transmission
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Not Easily Transmitted

1. Direct contact with infected 
lesions or body fluids

2. Contaminated fomites
3. Bite and/or scratch
4. Ingestion of animal products

Animal to Human 



Mpox Transmission
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Not Easily Transmitted

1. Direct contact with infected 
lesions or body fluids

2. Contaminated fomites
3. Exposure to respiratory 

secretions

Human to Human 



Infection Prevention and Control of Mpox
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 Gown
 Gloves
 Eye protection 
 NIOSH-approved particulate 

respirator equipped with N95 
filters or higher

Personal Protective Equipment 
(PPE)

https://www.cdc.gov/poxvirus/mpox/clinicians/infection-control-healthcare.html



Transmission to Healthcare Workers is Rare
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 313 people
 Low use of recommended PPE
 23% used all PPE

 12% received PEP (MVA 
vaccine)

 Monitored for 21 days

None acquired MPX

Personal Protective Equipment 
(PPE)

Marshall et al MMWR 2022;71(38);1216-1219 Carvahlo et al Emerg Infect Dis 2022; 28(11) WHO Monkeypox Outbreak Global Trends, WHO.int, Zachary, K. , Philpotts, L. & Shenoy, E. (2023). Mpox exposure and 
transmission in healthcare settings during the 2022 global outbreak. Current Opinion in Infectious Diseases, 36 (4), 257-262. doi: 10.1097/QCO.0000000000000933.

• Sharps injury was the most common route 
of acquisition among cases reported



Can I get Mpox ….?
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Bus or Subway Grocery Store Clothing Store

Gym Salon Classroom



Mpox Transmission In The Real World 
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Mpox Transmission 
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• Anatomic association 
between sexual practices and 
lesion location

• Proctitis 5x higher 
among those 
engaging in receptive 
intercourse then those 
not

Sexual Transmission



Mpox Transmission 
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30,555 US 
Cases

(7/5/23)

884 Women
3%

745 Age <20 
2.4%

As Numbers Increased, We Saw a Slow Expansion of the Epidemiology



Mpox Pre-Symptomatic Transmission
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Mpox Classic Presentation
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  Fevers
  Chills
  Headache
  Malaise 
  Myalgias 
 Lymphadenopathy 

Prodrome
•  Days 1 to 3 (Before day 5)

• Rash
• Firm, deep-seated, well-

circumscribed, sometimes 
umbilicated lesions

• Starts on face and spreads 
to extremities, including 
palms & soles

• Progresses through several 
synchronized stages

• Can be painful
• Can last up to 4 weeks

Rash



Mpox Classic Presentation
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Incubation  
5-21 days

Prodromal
Symptoms

Enanthem
Macules  
1-2 days

Papules  
1-2 days

Vesicles  
1-2 days

Pustules  
5-7 days

Scabs  7-
14 days

Scabs fall
off



Mpox Classic Presentation

21

Incubation  
5-21 days

Prodromal
Symptoms

Enanthem
Macules  
1-2 days

Papules  
1-2 days

Vesicles  
1-2 days

Pustules  
5-7 days

Scabs  7-
14 days

Scabs fall
off

• Fevers
• Chills
• Headache
• Malaise
• Myalgias
• Lymphadenopathy
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Infectious Period
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Mpox Current Images
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• We want to thank our patients 
for providing us permission to 
share their stories and images

• Some of the images on the 
next few slides will be graphic



Mpox Presentations
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• Genital lesions
• Proctitis 
• Urethritis 
• Pharyngitis 
• Ocular disease
• Lymphadenopathy 
• Bacterial superinfection
• Persistent/Progressive disease
• Encephalitis

Presentations 
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• Genital lesions
• Proctitis 
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• Pharyngitis 
• Ocular disease
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• Bacterial superinfection
• Persistent/Progressive disease
• Encephalitis

Presentations 
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Monkeypox Can Be
a Severe Disease

Higher Complications With
 Lower CD4 Count 
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• Genital lesions
• Proctitis 
• Urethritis 
• Pharyngitis 
• Ocular disease
• Lymphadenopathy 
• Bacterial superinfection
• Persistent/Progressive disease
• Encephalitis

Presentations 

https://www.cdc.gov/mmwr/volumes/71/wr/pdfs/mm7138e1-H.pdf



Mpox Current Presentations
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• Prodrome 
• May or may not be present
• May occur after rash or other symptoms
• Non-skin lesions (i.e. proctitis) may be the presenting symptom

• Rash
• Rash remains common but is presenting atypically
• Starting in genital/perianal areas and mucous membrane 

involvement is common 
• Scattered or diffuse lesions OR localized to a specific body site
• Lesions in different stages of progression seen side-by-side

A high index of suspicion is needed



Differential Diagnosis for Mpox
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• Syphilis

• Varicella

• Herpes simplex virus

• Molluscum contagiosum

• Other pox viruses

• Disseminated fungal infections

• Disseminated gonococcal infection

• Enterovirus infection (Hand, Foot, and  
Mouth Disease (HFMD)

• Herpes simplex virus

• Syphilis

• Chancroid

• Lymphogranuloma venereum (LGV)

Proctitis

• Gonorrhea

• Chlamydia (including LGV)

• Herpes simplex virus

• Syphilis



Co-Infection with Other STIs
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• 38% with co-existing 
HIV

• 41% had an STI in the 
past year

Curran KG, Eberly K, Russell OO, et al. HIV and Sexually Transmitted Infections Among Persons with Monkeypox — Eight U.S. Jurisdictions, May 17–July 22, 2022. MMWR Morb Mortal Wkly Rep 2022;71:1141–
1147. DOI: http://dx.doi.org/10.15585/mmwr.mm7136a1.



Diagnosis of Mpox
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• Seminal fluid
• Rectal swabs
• Urethral swabs
• Respiratory secretions
• Blood

Mpox DNA Identified In

Allan-Blitz, Lao-Tzu MD1; Klausner, Jeffrey D. MD, MPH2. Current Evidence Demonstrates Monkeypox is a Sexually Transmitted Infection. Sexually Transmitted Diseases: September 12, 2022 - Volume - Issue - 
10.1097/OLQ.0000000000001705 doi: 10.1097/OLQ.0000000000001705, https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.36.2200675?emailalert=true#html_fulltext



Mpox Testing and Transmission

52Palich R, Burrel S, Monsel G, et al. Viral loads in clinical samples of men with monkeypox virus infection: a French case series. Lancet 
Infect Dis. 2023;23(1):74-80. doi:10.1016/S1473-3099(22)00586-2



Diagnosis of Mpox

53Suñer, Clara and Ubals, Maria and Tarín-Vicente, Eloy José and Mendoza, Adrià and Alemany, Andrea and Hernández-Rodríguez, Águeda and Casañ, Cristina and Descalzo, Vicente and Ouchi, Dan and Marc, Aurelien and Rivero, Ángel and Coll, Pep and Oller, Xènia and Cabrera, José Miguel and Vall-Mayans, Martí and Dolores Folgueira, 
María and Meléndez, María de los Ángeles and Agud-Dios, Manuel and Gil-Cruz, Elena and de León, Alexia Paris and Ramirez, Aída and Buhiichyk, Vira and Galván-Casas, Cristina and Paredes, Roger and Prat, Nuria and Sala Farre, Maria-Rosa and Bonet-Simó, Josep Maria and Farré, Magí and Ortiz-Romero, Pablo L. and Clotet, 
Bonaventura and Guedj, Jeremie and Cardona, Pere-Joan and Blanco, Ignacio and Marks, Michael and Mitja, Oriol and Group, The Movie Group, Viral Dynamics in Patients with Monkeypox Infection: A Prospective Cohort Study in Spain. Available at SSRN: https://ssrn.com/abstract=4248017 or http://dx.doi.org/10.2139/ssrn.4248017

Time to Clearance 

Viral Loads



Diagnosis of Mpox
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• PCR from lesion swab
• Local labs
• Commercial labs
• Public health labs

Currently Approved For Diagnosis 
• IgM and IgG ELISA assays to 

Orthopoxvirus virus

• IgM – ~5 days post rash onset
• IgG – ~8 days post rash onset

• Cross reacts with Vaccinia virus 
after receiving smallpox 
vaccination

• Not easily commercially available

Serology



Is Current Testing Enough?
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• Retrospectively screened 224 
samples collected for 
gonorrhea and chlamydia 
testing 

• Monkeypox virus (MPXV) PCR 
assay

• 4 positives
• 3 of 4 never developed 

any symptoms
• All 3 had positive 

serology
• 2 of 3 had culturable virus

De Baetselier I, Van Dijck C, Kenyon C, et al. Retrospective detection of asymptomatic monkeypox virus infections among male sexual health clinic attendees in 
Belgium [published online ahead of print, 2022 Aug 12]. Nat Med. 2022;10.1038/s41591-022-02004-w. doi:10.1038/s41591-022-02004-w



Treatment of Mpox
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• Supportive care
• Most patients fully 

recover
• Symptomatic treatment

• Antibody therapy
• Vaccinia Immunoglobulin 

(VIGIV)
• Antiviral medications

• Cidofovir
• Brincidofovir
• Trifluridine (eye disease)
• Tecovirimat (EA-IND)
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June 27 – CDC Dear Colleague Letter
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Treatment of Mpox
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• Supportive care
• Most patients fully 

recover
• Symptomatic treatment

• Antibody therapy
• Vaccinia 

Immunoglobulin (VIGIV)
• Antiviral medications

• Cidofovir
• Brincidofovir
• Trifluridine (eye 

disease)
• Tecovirimat (EA-IND)

• Medical Countermeasures
• - Severe disease
• - Involvement of 

anatomic areas which 
might result in serious 
sequelae 

• - At risk of severe 
disease



Vaccinia Immunoglobulin (VIGIV)
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 Supportive care
 Most patients fully recover
 Symptomatic treatment

 Antibody therapy
 Vaccinia Immunoglobulin (VIGIV)

 Antiviral medications
 Cidofovir
 Brincidofovir
 Trifluridine (eye disease)
 Tecovirimat (EA-IND)
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Treatment of Mpox
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• First three patients were treated with 
oral brincidofovir ~7 after onset of rash

• All three patients developed elevated 
alanine transaminase and none 
completed the course of treatment



Trifluridine
 Supportive care
 Most patients fully recover
 Symptomatic treatment

 Antibody therapy
 Vaccinia Immunoglobulin (VIGIV)

 Antiviral medications
 Cidofovir
 Brincidofovir
 Trifluridine (eye disease)
 Tecovirimat (EA-IND)
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64Russo AT, Grosenbach DW, Chinsangaram J, Honeychurch KM, Long PG, Lovejoy C, Maiti B, Meara I, Hruby DE. An overview of tecovirimat for smallpox treatment and expanded anti-orthopoxvirus 
applications. Expert Rev Anti Infect Ther. 2021 Mar;19(3):331-344. doi: 10.1080/14787210.2020.1819791. Epub 2020 Sep 15. PMID: 32882158.



Tecovirimat
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Grosenbach DW, Honeychurch K, Rose EA, Chinsangaram J, Frimm A, Maiti B, Lovejoy C, Meara I, Long P, Hruby DE. Oral Tecovirimat for 
the Treatment of Smallpox. N Engl J Med. 2018 Jul 5;379(1):44-53. doi: 10.1056/NEJMoa1705688. PMID: 29972742; PMCID: PMC6086581.



Tecovirimat

66

• One patient was treated with tecovirimat and 
experienced no adverse effects, and had a 
shorter duration of viral shedding and illness

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00228-6/fulltext



Tecovirimat
 549 patients (174 with intake and 

outcome)
 Received Tecovirimat May – Aug 2022
 12 adverse events (3.5%)

 Headache (3)
 Nausea (2)
 Visual disturbance (2)
 Weakness (2)
 Psychiatric disturbance (1)
 None labeled as “serious”

67O’Laughlin K, Tobolowsky FA, Elmor R, et al. Clinical Use of Tecovirimat (Tpoxx) for Treatment of Monkeypox Under an Investigational New Drug Protocol — United States, May–August 2022. MMWR Morb 
Mortal Wkly Rep. ePub: 9 September 2022. DOI: http://dx.doi.org/10.15585/mmwr.mm7137e1.

http://dx.doi.org/10.15585/mmwr.mm7137e1


Does Tecovirimat Work?
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Cohort Studies



Does Tecovirimat Work?
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• No evidence for a large effect of 
tecovirimat in shortening healing time 
and viral clearance. 

Mazzotta V, Cozzi-Lepri A, Lanini S, Mondi A, Carletti F, Tavelli A, Gagliardini R, Vita S, Pinnetti C, Aguglia C, Colavita F, Faccendini P, Matusali G, Faraglia F, Beccacece A, Paulicelli J, Girardi E, Nicastri E, 
Vaia F, Maggi F, Antinori A. Effect of tecovirimat on healing time and viral clearance by emulation of a target trial in patients hospitalized for mpox. J Med Virol. 2023 Jun;95(6):e28868. doi: 10.1002/jmv.28868. 
PMID: 37306318.



Does Tecovirimat Generate Resistance? 

70Todd G. Smith, Crystal M. Gigante, Nhien T. Wynn, Audrey Matheny, Whitni Davidson, Yong Yang, Rene Edgar Condori, Kyle O’Connell, Lynsey Kovar, Tracie L. Williams, Yon C. Yu, Brett W. Petersen, Nicolle 
Baird, David Lowe, Yu Li, Panayampalli S. Satheshkumar, Christina L. Hutson  doi: https://doi.org/10.1101/2023.05.16.23289856



Does Tecovirimat Generate Resistance? 

71Smith, Todd G, Crystal M Gigante, Nhien T Wynn, Audrey Matheny, Whitni Davidson, Yong Yang, Rene Edgar Condori, et al. 2023. “Resistance to Anti-Orthopoxviral Drug Tecovirimat 
(TPOXX&lt;Sup&gt;®&lt;/Sup&gt;) during the 2022 Mpox Outbreak in the US.” MedRxiv, January (January), 2023.05.16.23289856. https://doi.org/10.1101/2023.05.16.23289856.

• MPXV F13L gene
• Single amino acid changes are 

known to cause resistance 
• 50 isolates from 26 patients were 

found to have a resistant phenotype
• Severely immunocompromised 

patients 
• Multiple courses of TPOXX

• F13 mutations identified by routine 
surveillance have remained 
sensitive



Why We Need a Clinical Trial
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• We don’t know if tecovirimat (TPOXX) works to treat Mpox
• There are no human data to confirm that TPOXX is effective in 

treating Mpox 
• Better understanding the potential for Mpox to develop resistance to 

TPOXX
• Patients deserve treatments that work

• If TPOXX is not effective, we need to search for a new treatment
• If TPOXX is effective, we need to ensure all people with Mpox 

have access to TPOXX



Ongoing Clinical Trial

73



How Can I Access Medical
Countermeasures?
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https://www.cdc.gov/poxvirus/mpox/clinicians/treatment.html

• Tecovirimat
• Clinical Trial
• CDC EA-IND

• VIGIV
• CDC EA-IND

• Brincidofovir
• FDA E-IND

• For more information: 
• https://www.cdc.gov/poxvirus/m

pox/clinicians/treatment.html



Behavioral Change to Prevent Mpox
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https://www.cdc.gov/poxvirus/monkeypox/pdf/MPX_Social_Gatherings_Safer_Sex-508.pdf



Behavioral Change to Prevent Mpox
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• ~50% 
• Decreased their number of 

partners
• Decreased one-time sexual 

encounters
• Decreased sex with 

partners met on apps or sex 
venues

• Decreased group sex
• 42% - Decreased going to sex 

venues/events
• 35% - Decreased going to social 

events with close contact (dance 
parties / raves)



Vaccination to Prevent Mpox?
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• ACAM2000
• Live vaccinia virus
• Lesion at the inoculation site
• 1 injection 
• Booster every 3 years
• FDA approved for >12 months

• JYNNEOS
• Non-replicating virus
• 2 injections, 4 weeks apart 
• Maximum immunity 14 days after second dose
• FDA approved age >=18

• EUA for age <18

Vaccinations Current Vaccines



Vaccination to Prevent Mpox?
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• Should be given ASAP after 
exposure:

• Within 4 days to prevent disease
• 4 to 14 days to reduce symptoms
• Note: Vaccinia immune globulin 

(IND) available for patient's ineligible 
for vaccination for PEP 

• Clinical and research lab 
workers 

• Public health response team 
members

• Epidemiological Risk Groups

Pre-Exposure Prophylaxis Pre-Exposure Prophylaxis



Does Vaccination Prevent Mpox?
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How effective is vaccination?

• ~85% effective in 
preventing monkeypox

Fine PE, Jezek Z, Grab B, Dixon H. The transmission potential of monkeypox virus in human populations. Int J Epidemiol. 1988 
Sep;17(3):643-50. doi: 10.1093/ije/17.3.643. PMID: 2850277.



Vaccine Effectiveness
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• Case-control study
• Using the Cosmos database
• Cases - 2193 

• Mpox diagnosis code
• Positive orthopox or Mpox virus lab result

• Controls - 8319
• Incident HIV infection
• Taking PrEP (new order or refill)

Deputy NP, Deckert J, Chard AN, et al. Vaccine Effectiveness of JYNNEOS against Mpox Disease in the United States [published 
online ahead of print, 2023 May 18]. N Engl J Med. 2023;10.1056/NEJMoa2215201. doi:10.1056/NEJMoa2215201



Vaccine Effectiveness
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https://www.cdc.gov/poxvirus/mpox/clinicians/treatment.html

• Adjusted vaccine 
effectiveness

• 2 doses – 66%
• 1 dose – 36%



Vaccine Effectiveness
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Re-infection and Post Vaccination Infection
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Re-infection and Post Vaccination Infection
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• Less severe
• Fewer confluent lesions
• Diminished mucosal 

involvement
• Reduced analgesia 

requirement
• Fewer admissions

Hazra, Aniruddha and Zucker, Jason and Bell, Elizabeth and Flores, John and Gordon, Leanna and Lemaignien, Adrien and Jamard, Simon and Nozza, Silvia and Nori, Achyuta and Pérez-Barragán, Edgar and Rodríguez-Aldama, Juan Carlos and 
Blanco, Jose and Alemany, Andrea and Delaugerre, Constance and Turner, Daniel and Orkin, Chloe and Group, SHARE NET Writing, Mpox in People with Past Infection or Complete Vaccination Course: A Global Case Series. Available at  
http://dx.doi.org/10.2139/ssrn.4491622
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https://www.cdc.gov/poxvirus/monkeypox/response/2022/mpx-trends.html



Summary
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https://www.cdc.gov/poxvirus/mpox/clinicians/treatment.html

• The current Mpox outbreak spread rapidly and can be serious
• Cases are still occurring

• It is not presenting classically but is presenting commonly with 
genitourinary, rectal, and pharyngeal complaints

• Commonly looks like other sexually transmitted infections
• Can present concurrently with other STIs so make sure to get 

complete STI testing
• We have supportive care and clinical trial options for all patients 
• We have EA-IND treatment options for patients with severe disease
• More studies are needed to better understand the treatment 

options, and long-term outcomes of this disease
• Have a low threshold to think about Mpox in your patients
• This disease can be stigmatizing and severe, patients are 

grateful for our support
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AETC Program National Centers and HIV Curriculum
• National Coordinating Resource Center – serves as the central web –based repository 

for AETC Program training and capacity building resources; its website includes a free 
virtual library with training and technical assistance materials, a program directory, and a 
calendar of trainings and other events. Learn more: https://aidsetc.org/ 

• National Clinical Consultation Center – provides free, peer-to-peer, expert advice for 
health professionals on HIV prevention, care, and treatment and related topics. Learn 
more: https://nccc/ucsf.edu 

• National HIV Curriculum – provides ongoing, up –to-date HIV training and information 
for health professionals through a free, web –based curriculum; also provides free CME 
credits, CNE contact hours, CE contact hours, and maintenance of certification credits. 
Learn more: www.hiv.uw.edu 
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