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Monkeypox Situation Update



Situation Update-8/15/22

*For recent monkeypox case numbers see CDC Situation Summary:
https://www.cdc.gov/poxvirus/monkeypox/response/2022/index.html

https://www.cdc.gov/poxvirus/monkeypox/response/2022/index.html


Current Epidemiology 



Race/Ethnicity- Through August 4, 2022

Race/Ethnicity Percentage
Hispanic 35.2%
White 33.3%
Black 27.7%
Asian 3.3%
Multiple races 0.2%
American Indian or Alaskan 
Native 0.1%

Native Hawaiian/other 
Pacific Islander 0.1%



Gender Identity, May 17-July 22, 2022

Philpott D, Hughes CM, Alroy KA, et al. Epidemiologic and Clinical 
Characteristics of Monkeypox Cases — United States, May 17–July 
22, 2022.   MMWR Morb Mortal Wkly Rep 2022;71:1018-1022. 
DOI: http://dx.doi.org/10.15585/mmwr.mm7132e3.

http://dx.doi.org/10.15585/mmwr.mm7132e3


Exposure History, May 17-July 22, 2022

358/1178 (30%) of men (cis and trans) provided information on recent sexual 
behaviors and gender of sex partners in the 3 weeks prior to presentation

– 337 (94%) reported sex or close intimate contact with a man

– Among 291 men who reported information about their male sexual partners: 

• 80 (27%) reported one partner

• 113 (40%) reported two to four partners

• 42 (14%) reported five to nine partners, and 

• 56 (19%) reported 10 or more partners. 

– Among 86 men with more detailed sexual histories: 

• 33 (38%) reported group sex

Philpott D, Hughes CM, Alroy KA, et al. Epidemiologic and Clinical 
Characteristics of Monkeypox Cases — United States, May 17–July 
22, 2022.   MMWR Morb Mortal Wkly Rep 2022;71:1018-1022. 
DOI: http://dx.doi.org/10.15585/mmwr.mm7132e3.

http://dx.doi.org/10.15585/mmwr.mm7132e3


Other Features, May 17-July 22, 2022

▪ HIV status reported in 334 persons

– 41% reported living with HIV

▪ Hospitalization status reported in 954 persons

– 77 (8%) hospitalized

▪ Vaccination status reported in 339 persons

– 48 (14%) reported previous smallpox vaccine

• 11 (23%) with JYNNEOS 1 of 2 doses

• 11 (23%) with Pre-Exposure Prophylaxis before outbreak

• 26 (54%) did not specify

▪ No deaths reported Philpott D, Hughes CM, Alroy KA, et al. Epidemiologic and Clinical 
Characteristics of Monkeypox Cases — United States, May 17–July 
22, 2022.   MMWR Morb Mortal Wkly Rep 2022;71:1018-1022. 
DOI: http://dx.doi.org/10.15585/mmwr.mm7132e3.

http://dx.doi.org/10.15585/mmwr.mm7132e3


Clinical Presentation  



“Classic” Monkeypox

▪ Incubation period: 5–13 days on average (range 4–17 days)

▪ Prodrome: fever, malaise, headache, weakness, and lymphadenopathy that 
may be generalized or localized to several areas (e.g., neck and armpit)

▪ Rash: appears shortly after prodrome starts
– Typically lesions develop simultaneously and evolve together on any given part of the 

body

– Four stages – macular, papular, vesicular, to pustular – before scabbing over and resolving

– Well-circumscribed, deep seated with umbilication, painful

– When disseminated tend to be centrifugal: more on arms, legs, hands, feet

– Can involve palms and soles

▪ Illness duration is typically 2–4 weeks



“Classic” Rash Presentation

https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-recognition.html

Lesions observed in endemic countries

Lesions observed during 2003 U.S. monkeypox outbreak



Monkeypox 2022

▪ Pattern: scattered or localized to a body site rather than diffuse

▪ Rash often starts in mucosal areas (e.g., genital, perianal, oral mucosa) and 
may not develop simultaneously in all body areas 

– Proctitis: anorectal pain, tenesmus, and rectal bleeding; associated 
with visible perianal vesicular, pustular, or ulcerative skin lesions and 
proctitis

– Oropharyngitis: complicated by tonsillar swelling, abscess, dysphagia 

▪ “Prodromal” symptoms can be absent or follow rash onset



Rash Presentations – 2022 
Monkeypox Outbreak

From Basgoz N, Brown CM, Smole SC, et al. Case 24-2022: A 31-Year-Old Man with Perianal and 
Penile Ulcers, Rectal Pain, and Rash. Epub ahead of print. Copyright © Jun 15 2022. Massachusetts 
Medical Society. Reprinted with permission from Massachusetts Medical Society

Shared with 
permission 
from patients, 
CDC 2022



Multidomain Prevention Strategies



Harm Reduction Guidance



• August 9, 2022, FDA issued an Emergency Use 
Authorization after review of data supporting 
the use of the intradermal dose of JYNNEOS 
vaccine in the setting of the National Monkeypox 
Public Health Emergency in people >18.

• The intradermal dose allows a single vial of 
vaccine to be used for up to 5 intradermal 
doses, expanding supply of current vaccine by 
up to 5-fold.  

• 200,000 vials=200,000 doses (Subcutaneous)
• 200,000 vials= UP to 1,000,000 doses (Intradermal)

• Speed of EUA was necessary to spare doses of 
vaccine in the field to achieve an urgent match 
between supply and need for people who could 
benefit from vaccine.

https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization#monkeypox

JYNNEOS FDA Emergency Use Authorization



The JYNNEOS vaccine given at the subcutaneous dose generates 
immune responses measured in the lab, including in those with 
immunocompromising conditions, that are thought to prevent 
monkeypox.

Reviewed data show that the JYNNEOS vaccine given at the 
intradermal dose generates immune responses on lab tests 
nearly identical to subcutaneous dosing and has a similar side 
effect profile to the subcutaneous route.  Other intradermal 
vaccines have similar immune responses when compared to 
other dosing routes, including in immunocompromised.

Based on these data, that support equivalence of effect and 
similar safety profiles, intradermal dosing means that up to 5-
fold more doses are available to safely vaccinate people who 
could benefit from the  immune protection provided by the 
vaccine without sacrificing effectiveness as measured using 
similar methods.

Regardless of dose or route, vaccine 
surveillance and studies will measure 
the “real world” effectiveness and safety 
of the vaccine in the setting of an 
unprecedented monkeypox outbreak.

August 9th EUA Logic



Thank you
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Pre-exposure prevention –Vaccines  

• Infection with an orthopoxvirus or 
immunization with an orthopoxvirus
vaccine lends immunologic cross-
protection against other viruses in the 
genus.

28



Vaccines – Live inactivated virus 

• Replication deficient vaccinia virus 
strain.

• JYNNEOS licensed in the US for 
prevention of smallpox and monkeypox 
since 2019.

• Effectiveness inferred from animal 
challenge studies and immunogenicity 
studies in humans.

• 2-doses administered subcutaneously 
28 days apart. 

29Replication deficient pox virus strains – Modified vaccinia Ankara (MVA), TROVAC, ALVAC 



Vaccines – Live inactivated virus 

• Correlates of protection against 
monkeypox are not known.

• Intradermal administration of 1/5 dose 
yields comparable antibody responses 
to SC dosing.

• Limited doses globally. Vaccination 
currently mainly in high risk groups in 
Europe and N. America.

30



Vaccines – Replication competent virus 

• Replication competent vaccinia 
virus.

• ACAM2000 licensed in the US for 
prevention of smallpox.

• Higher risk for severe adverse 
reactions – progressive vaccinia, 
myocarditis, eczema vaccinatum

31



Vaccines – Special considerations 

• Post-exposure prophylaxis – ideally within 4 days of a high risk 
exposure for monkeypox.

• Inactivated vaccines safe for use in immunocompromised persons.

• Insufficient data for safety of inactivated vaccines in pregnant 
persons.

• Currently vaccines are licensed in individuals  >18 years old. JYNNEOS 
can be used in pediatric populations under EA-IND protocols. 

• Replication competent vaccines contra-indicated  for ALL 
immunocompromised persons.

32



Vaccines - Outstanding Questions 

• How effective are these vaccines against monkeypox ?

• How durable is the immunity they confer?

• Will boosters be needed? If yes how soon?

• What are the correlates of protection?

• What is the impact of different dosing strategies and routes of 
administration on efficacy?

• What is the impact of vaccination as post-exposure prophylaxis?

• What about vaccine responses in special groups – pregnancy, 
pediatric, immunocompromised individuals?

33



Antiviral treatments - Tecovirimat

• Targets a gene which encodes 
for virus membrane protein p37 
and impacts formation of extra-
cellular enveloped virus.

• Efficacy against monkeypox 
demonstrated in animal models.

• Good safety profile in human 
studies (Phase I and II).

• Paucity of randomized trials for 
efficacy in humans.

34



Antivirals - Brincidofovir and Cidofovir 

• Inhibit virus DNA synthesis. 

• Both have in-vitro antiviral activity 
against orthopox viruses.

• Animal models support efficacy 
against orthopox virus infection.

• Data in humans limited to case 
reports, true efficacy remain 
uncertain.

• Unfavorable adverse effects 
profile. 

35



Antiviral therapy – Outstanding Questions

• How effective are these antiviral medications against monkeypox in 
humans?

• Is there a role for combination therapy in severe disease?

• Is development of antiviral drug resistance a concern? 

• What about antivirals as pre-exposure and post exposure 
prophylaxis?

36



Warning: Graphic Images on next slide!!!
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Adjunctive therapies

• Skin protectants e.g. Petroleum jelly, 
Sarna for itching, Calamine lotion.

• Proctitis – lidocaine based 
preparations, topical anti-
inflammatory agents e.g. mesalamine 
suppositories.

• Perineal lesions – Sitz baths 

• Systemic analgesics – Opioids

• Engage the assistance of 
dermatologists early.

38

Monkeypox lesions are painful. Managing this pain is an important part of treatment

Patel et.al BMJ 2022;378:e072410
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Orthopox viruses and susceptible hosts

Orthopox Viruses: Infections in Humans - PMC (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3048946/


Variola major: smallpox

• Droplet transmission face to face, 

direct contact

• Every infection clinically 

expressed in same manner

• 20% - 40% case fatality rate

• 100% permanent facial scarring

• 2.7 million deaths 1967

Fenne F, et al.. Smallpox and its Eradication. World Health Organization 



Smallpox: factors that favoured 
eradication 

• Every infection symptomatic and 

clinically expressed in same manner 

• Permanent protective immunity 

against future infection after recovery

•
Thermostable vaccine that produced 

lifelong protection against infection, 

and modified course of illness if given 

within 4 days of infection

• No animal reservoir

Fenner F et al.. Smallpox and its Eradication. World Health Organization 



Human monkeypox 1970: identification of a 
new infection in humans

World Health Organization photo library



Human monkeypox 1958 – 1979: Congo basin 

clade               

First identified: captive (laboratory) monkeys, 1958, Copenhagen                                                       
Case investigations 1970 – 1979: 
– sporadic West and Central Africa (n=48)
– 72% of cases animal contact
– 3 generations transmission  maximum,                                                  

occurred in 8% of outbreaks
– case fatality 10%,  some  facial scarring
– primary cases rare over 15 years of age 
– most secondary/tertiary infections  in                                                     

unvaccinated parent or  sibling 

Jezek Z, Grab B, Szczeniowski M, Paluku KM, Mutombo M. Clinico-epidemiological features                                                                                                     of

monkeypox patients with an animal or human source of infection. Bull World Health Organ. 1988;66(4):459–464.



1980: is human monkeypox a threat to 
smallpox eradication?

• Smallpox vaccination discontinued with certification
• Presumed reservoir of virus in nature: rodents/monkeys in tropical 

rainforests, West and Central Africa
• Sporadic breaches in species barrier between rodents and humans
• Secondary and tertiary cases appeared to  occur in unvaccinated 

contacts

Concern: as residual herd immunity from smallpox vaccination 
decreases, will human monkeypox fill the epidemiological niche 
left by smallpox and become endemic? 

bullwho00075-0002.pdf (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2491031/pdf/bullwho00075-0002.pdf


Is human monkeypox epidemiology changing as 
smallpox herd immunity continues to wane?

Conclusion:  intensified surveillance 
must continue

Indice 1970 - 1995 1996 - 1999
% infections > 
15 years

Rare 85%

Index case 
with animal 
contact 

72% 23%

Transmission 
chains 
(generations)

3 generations 
from 8% of 
index cases 

9 generations 
from 16% of 
index cases

Case fatality 
rate

10% 10%



Confirmed, probable and/or possible human 
monkeypox cases 2000-2009 

The changing epidemiology of human monkeypox—A potential threat? A systematic 

review - PMC (nih.gov)

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


Changing epidemiology of human monkeypox, 
2009

Major increase in human monkeypox incidence 30 years after smallpox vaccination campaigns 
cease in the Democratic Republic of Congo

Anne W. Rimoin,ab1 Prime M. Mulembakani,c Sara C. Johnston,d James O. Lloyd Smith,be Neville K. 
Kisalu,f Timothee L. Kinkela,c Seth Blumberg,be Henri A. Thomassen,g Brian L. Pike,h Joseph N. Fair,h Nathan 
D. Wolfe,h Robert L. Shongo,i Barney S. Graham,j Pierre Formenty,k Emile Okitolonda,c Lisa E. Hensley,d 
Hermann Meyer,l Linda L. Wright,m and Jean-Jacques Muyemben

Source: Proc Natl Acad Sci U S A. 2010 September 14; 107(37): 16262–16267. 

Comparison of active surveillance data in the same health zone from the 1980s (0.72 per 10,000) and 
2006–07 (14.42 per 10,000) suggests a 20-fold increase in human monkeypox incidence. 

Vaccinated persons had a 5.21-fold lower risk of monkeypox as compared with unvaccinated persons 
(0.78 vs. 4.05 per 10,000)

Improved surveillance and epidemiological analysis is needed to better assess the public health 
burden and develop strategies for reducing the risk of wider spread of infection .



Confirmed, probable and/or possible human 
monkeypox cases 2010-2019 

The changing epidemiology of human monkeypox—A potential threat? A systematic 
review - PMC (nih.gov)

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


Cases per clade, human monkeypox, 1970 - 2019

The changing epidemiology of human monkeypox—A potential threat? A systematic review - PMC 

(nih.gov)

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


Case fatality rate, human monkeypox by clade

The changing epidemiology of human monkeypox—A potential threat? A 
systematic review - PMC (nih.gov)

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


Suspect and confirmed human monkeypox 
infections, 1970-2019

The changing epidemiology of human monkeypox—A potential threat? A 
systematic review - PMC (nih.gov)

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


Human monkeypox: questions remain

• Is every infection symptomatic and 

clinically expressed in same manner 

• Is there permanent protective immunity 

against future infection after recovery

• Does infection cause more severe illness in 

those who are immunocompromised

• Does vaccine modify disease if provided 

within four days of infecton

•
Does the current smallpox vaccine produce 

lifelong protection against infection

• What is the animal reservoir
Source: WHO
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