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During May 17–December 31, 2022, 125 probable or con-
firmed U.S. monkeypox (mpox)† cases were reported among 
patients aged <18 years, including 45 (36%) in children 
aged ≤12 years. Eighty-three cases in persons aged <18 years 
diagnosed during May 17–September 24, 2022 were previ-
ously described (1); 28 (34%) of these were in children aged 
≤12 years, 29% of whom did not have reported information on 
exposure. Among 20 (71%) of 28 patients with documented 
information on exposure, most were exposed by a household 
contact. This report updates the previous report using data 
collected during September 25–December 31, 2022, proposes 
possible mpox exposure routes in children aged ≤12 years, 
and describes three U.S. mpox cases in neonates. Household 
members or caregivers with mpox, including pregnant women 
and their health care providers, should be informed of the risk 
of transmission to persons aged <18 years, and strategies to 
protect persons aged <18 years at risk for exposure, including 
isolating household contacts with mpox, should be imple-
mented immediately.

During September 25–December 31, 2022, 17 children aged 
≤12 years with probable or confirmed mpox were identified 
through national surveillance. CDC provided a questionnaire 
to state and local health departments for collection of the 
child’s history of exposure to any person with mpox§ during 

* These authors contributed equally to this report.
† https://www.cdc.gov/poxvirus/mpox/clinicians/case-definition.html
§ Exposure to a person with mpox was defined as exposure to a person with confirmed 

or suspected mpox during the 3 weeks before symptom onset (e.g., any interaction 
with someone with mpox, a mpox-like illness, or an unexplained rash).

the previous 3 weeks, exposure settings, types of contact 
(e.g., skin-to-skin, being held or cuddled, diaper change, or 
toilet use), and precautions taken by the person with mpox 
(e.g., practiced isolation or covered lesions). This activity was 
reviewed by CDC and was conducted consistent with appli-
cable federal law and CDC policy.¶

Three of the 17 pediatric patients were aged ≤7 days and 
had likely perinatal exposures; all three neonates were non-
Hispanic Black or African American (Black). Two of these 
three mpox cases in neonates were previously reported (2). 
Ten of the remaining children were aged 0–4 years, and four 
children were aged 5–12 years. Nine patients were boys, and 
five were girls; nine were Black, two were Hispanic or Latino, 
and three were non-Hispanic White. Seven of the children 
aged 0–4 years, and two of those aged 5–12 years had known 
exposure to a person with mpox (Table); in five cases, the 
exposure source was unknown. Six of the seven children aged 
0–4 years and both children aged 5–12 years known to be 
exposed to mpox were exposed by a caregiver or a household 
contact. Five of nine children with known exposure to a person 
with mpox were reported to have had close physical contact; 
notably, four of five children aged 0–4 years had skin-to-skin 
contact. Five of the nine children were exposed to a person with 
mpox who reported taking at least one precaution, including 
four persons who reported isolating. Two of these household 
contacts reported sharing a bed, bedroom, or bathroom with 
the child. Evidence suggests persons with mpox might transmit 
the virus up to 4 days before symptom onset (3); review of 
children’s case histories suggest that in at least three cases, the 
person with mpox (i.e., the exposure source) did not begin 
isolating until after had they received a diagnosis.

This report includes the first three U.S. mpox cases reported 
in newborns in the 2022 outbreak; these cases were not 
included in the earlier report of cases of diagnosed persons 
aged <18 years during May 17–September 24, 2022, (1) but 
two of the cases were included in a subsequent report (2). 
Among children aged ≤12 years with mpox who had a known 
exposure to a person with mpox, the majority were exposed 
by household contacts or caregivers with mpox, consistent 
with previous findings (1). This report describes precautions 
taken by persons with mpox to whom pediatric patients were 
exposed. Not all persons with mpox reported taking precau-
tions, and children might have been exposed to mpox before 
initiation of precautions. As described in a recent case report of 

¶ 45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. 
Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

https://www.cdc.gov/poxvirus/mpox/clinicians/case-definition.html
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TABLE. Demographic characteristics and mpox exposure sources of 
children aged ≤12 years with mpox — United States, September 25–
December 31, 2022*

Characteristic

Age group, yrs, no./No. (%)

All ≤12 (N = 14) 0–4* (n = 10) 5–12 (n = 4)

Race and ethnicity†

Black or African American, 
non-Hispanic

9/14 (64) 7/10 (70) 2/4 (50)

White, Hispanic 2/14 (14) 1/10 (10) 1/4 (25)
White, non-Hispanic 3/14 (21) 2/10 (20) 1/4 (25)

Exposure source§

Caregiver or household 
contact¶

8/14 (57) 6/10 (60) 2/4 (50)

Nonhousehold contact** 1/14 (7) 1/10 (10) 0/4 (—)
Unknown contact 5/14 (36) 3/10 (30) 2/4 (50)

Types of contact with known exposure source††

Blood or other body fluid 0/4 (—) 0/3 (—) 0/1 (—)
Diaper change or toilet use 1/5 (20) 1/3 (33) 0/2 (—)
Face-to-face 6/7 (86) 4/5 (80) 2/2 (100)
Feeding 1/5 (20) 1/3 (33) 0/2 (—)
Holding or cuddling 3/4 (75) 2/3 (67) 1/1 (100)
Medical care 0/5 (—) 0/3 (—) 0/2 (—)
Pet 0/6 (—) 0/4 (—) 0/2 (—)
Shared clothes, towels, 

bedding, or bed linens
1/4 (25) 1/3 (33) 0/1 (—)

Shared food or dishes 3/4 (75) 1/2 (50) 2/2 (100)
Shared living space 3/6 (50) 2/4 (50) 1/2 (50)
Shared toiletries 1/3 (33) 1/2 (50) 0/1 (—)
Shared toys 0/4 (—) 0/3 (—) 0/1 (—)
Skin-to-skin 5/6 (83) 4/5 (80) 1/1 (100)

Precaution taken by known exposure source§§

Covered lesions 3/7 (43) 2/5 (40) 1/2 (50)
Isolated 4/8 (50) 3/7 (43) 1/1 (100)
Refrained from sharing 1/8 (12) 0/6 (—) 1/2 (50)
Wore gloves or other 

protective gear
1/6 (17) 0/4 (—) 1/2 (50)

Wore mask 1/7 (14) 1/5 (20) 0/2 (—)
Other 0/7 (—) 0/6 (—) 0/1 (—)

Abbreviation: mpox = monkeypox
 * Information for children aged ≤12 years in this table excludes the three cases 

among neonates.
 † Persons of Hispanic or Latino (Hispanic) origin might be of any race but are 

categorized as Hispanic; all racial groups are non-Hispanic. Other race 
responses included Asian, American Indian or Alaska Native, Native Hawaiian 
or other Pacific Islander, Other, and Unknown; these groups were not included 
because they were not identified in this group or in any cases.

 § Exposure to a person with confirmed or suspected mpox in the 3 weeks 
preceding symptom onset in the child.

 ¶ Eight household contact exposures were identified (four were direct caregiver 
exposures, and four were both household contacts and direct caregivers).

 ** One mpox exposure source was identified as being with a close friend or 
acquaintance during which the child’s exposure did not occur within 
the household.

 †† Percentages were calculated using nonmissing data including “Yes” and “No” 
responses. Types of contact by persons with known exposure were 
determined by asking respondents to specify exposure type for any of the 
exposure settings reported. Responses were not mutually exclusive. One 
respondent reported two known exposures.

 §§ Percentages were calculated using nonmissing data including “Yes” and “No” 
responses. Types of precautions were determined by asking respondents 
whether any of the precautions presented in the question were taken by the 
primary exposure source to prevent the spread of infection. Responses were 
not mutually exclusive. One respondent reported two known exposures.

mpox in a toddler (4), precautions taken might not have been 
sufficient to prevent transmission from caregivers to children. 

The findings in this report are subject to at least four limita-
tions. First, because timing of initiation of precautions relative 
to exposure was not collected, and the number of children and 
infants who did not acquire mpox after exposure is unknown, 
effectiveness of specific precautions could not be evaluated. 
Second, because pediatric infections during the 2022 out-
break were rare, the sample size is small, and generalizability is 
limited. Third, it is not possible to investigate racial disparity 
of mpox cases among children and in adults because of the 
small number of mpox cases among children. Finally, for some 
cases, exposure histories might be affected by misclassification 
because of recall error or social desirability bias.

This report adds to the information about mpox among chil-
dren during the 2022 outbreak (5). Early diagnosis and imple-
mentation of infection control measures are critical to reducing 
transmission of mpox to children and infants. Household 
members or caregivers with mpox, including pregnant women 
and their health care providers, should be informed of transmis-
sion risks to children and infants. Protecting children at risk 
for mpox exposure requires that exposure prevention strategies 
be implemented without delay. These strategies include isolat-
ing household contacts with mpox, preventing contact among 
adults and children with mpox and other household members, 
ensuring persons with mpox aged >2 years wear a mask when 
possible, and limiting the number of persons caring for a child 
with an mpox infection. When caring for the child with mpox, 
direct contact with the child’s rash should be avoided and gloves 
should be worn. In addition, postexposure prophylaxis should 
be considered for all members of the household.

Acknowledgments

Xichi Zhang, Washington State Department of Health; Jason 
Beverley, Sarah Gillani, Michelle Lee, DC Department of Health, 
Washington, DC; Melissa Dulcey, Epidemic Intelligence Service, 
Pennsylvania Department of Health, CDC; Allison Longenberger, 
Lisa McHugh, Kumar Nalluswami, W. Gina Pang, Nottasorn Plipat, 
Arlene Seid, Jennifer Wallace, Pennsylvania Department of Health; 
Michael Fischer, Texas Department of State Health Services; Erin 
Locke, Shawnee County Health Department; Farah Ahmed, Joan 
Duwve, Kansas Department of Health and Environment.

Corresponding authors: Kaylea Nemechek, qom4@cdc.gov; Ruth Stefanos, 
tri9@cdc.gov.

mailto:qom4@cdc.gov
mailto:tri9@cdc.gov


Morbidity and Mortality Weekly Report

MMWR / June 9, 2023 / Vol. 72 / No. 23 635US Department of Health and Human Services/Centers for Disease Control and Prevention

 1CDC Mpox Emergency Response Team; 2Oak Ridge Institute for Science 
and Education, Oak Ridge, Tennessee; 3Epidemic Intelligence Service, CDC; 
4CDC Foundation, Atlanta, Georgia; 5Arizona Department of Health Services; 
6Kern County Public Health Department, Bakersfield, California; 7DC 
Department of Health, Washington, DC; 8Illinois Department of Public 
Health; 9Kansas Department of Health and Environment; 10Los Angeles 
County Department of Public Health, El Monte, California; 11Maine Center 
for Disease Control; 12Michigan Department of Health & Human Services; 
13Missouri Department of Health and Senior Services; 14Jefferson County 
Health Department, Hillsboro, Missouri; 15Nevada Department of Health and 
Human Services; 16New York City Department of Health and Mental Hygiene, 
New York, New York; 17Pennsylvania Department of Health; 18Tennessee 
Department of Health; 19Shelby County Health Department, Memphis, 
Tennessee; 20Texas Department of State Health Services; 21Washington State 
Department of Health; 22Public Health – Seattle & King County, Seattle, 
Washington; 23Wisconsin Department of Health Services; 24Division of State 
and Local Readiness, Office of Readiness and Response, CDC.

All authors have completed and submitted the International 
Committee of Medical Journal Editors form for disclosure of 
potential conflicts of interest. Stephen L. White reports travel support 
from the Association of Public Health Laboratories to attend the 
April 2023 committee meeting, travel support from the Council of 
State and Territorial Epidemiologists for attendance at the Advanced 
Molecular Detection workshop and the 2023 annual meeting, and 
uncompensated participation as the Vice Chair of the Association 
of Public Health Laboratories Global Health Committee. No other 
potential conflicts of interest were disclosed.

References

1. Hennessee I, Shelus V, McArdle CE, et al.; California Department of 
Public Health Monkeypox Pediatric Working Group; CDC Monkeypox 
Pediatric Working Group. Epidemiologic and clinical features of children 
and adolescents aged <18 years with monkeypox—United States, May 17–
September 24, 2022. MMWR Morb Mortal Wkly Rep 2022;71:1407–11. 
PMID:36331124 https://doi.org/10.15585/mmwr.mm7144a4

2. Oakley LP, Hufstetler K, O’Shea J, et al.; CDC Mpox Analytics Team. 
Mpox cases among cisgender women and pregnant persons—United 
States, May 11–November 7, 2022. MMWR Morb Mortal Wkly Rep 
2023;72:9–14. PMID:36602932 https://doi.org/10.15585/mmwr.
mm7201a2

3. CDC. Science brief: detection and transmission of mpox (formerly 
monkeypox) virus during the 2022 clade IIb outbreak. Atlanta, GA: US 
Department of Health and Human Services, CDC; 2023. Accessed 
February 2, 2023. https://www.cdc.gov/poxvirus/mpox/about/science-
behind-transmission.html

4. Desai AN, Thompson GR 3rd, Dodson D, et al. Mpox infection in 
children–infection control implications for household contacts. Open 
Forum Infect Dis 2023;10:ofad003. PMID:36846608 https://doi.
org/10.1093/ofid/ofad003

5. Beeson AM, Haston J, McCormick DW, et al. Mpox in children and 
adolescents: epidemiology, clinical features, diagnosis, and management. 
Pediatrics 2023;151:e2022060179. PMID:36471498 https://doi.
org/10.1542/peds.2022-060179

https://pubmed.ncbi.nlm.nih.gov/36331124
https://pubmed.ncbi.nlm.nih.gov/36331124
https://doi.org/10.15585/mmwr.mm7144a4
https://pubmed.ncbi.nlm.nih.gov/36602932
https://doi.org/10.15585/mmwr.mm7201a2
https://doi.org/10.15585/mmwr.mm7201a2
https://www.cdc.gov/poxvirus/mpox/about/science-behind-transmission.html
https://www.cdc.gov/poxvirus/mpox/about/science-behind-transmission.html
https://pubmed.ncbi.nlm.nih.gov/36846608
https://doi.org/10.1093/ofid/ofad003
https://doi.org/10.1093/ofid/ofad003
https://pubmed.ncbi.nlm.nih.gov/36471498
https://doi.org/10.1542/peds.2022-060179
https://doi.org/10.1542/peds.2022-060179



