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SUMMARY

Introduction. In the 2022-23 Mpox outbreak, cases also
occurred in children, adolescents, and adults aged 50
years and older, for whom the risk of transmission is
low and whose epidemiological characteristics are less
known, compared to high-risk groups such as young
adults. Here we describe the epidemiological charac-
teristics of Mpox in children, adolescents and adults
aged 50 years and older in the global Mpox outbreak.
Methods. Aretrospective study on laboratory-confirmed
surveillance data of Mpox cases reported to World
Health Organization (WHO) was conducted. Case data
from WHO's 2022-23 Mpox Outbreak: Global Trends
from 1 January 2022 to 1 September 2023 was used for
our analysis. We included cases reported by WHO with
data on age (children [range, 0 to 9 years], adolescents
[range, 10 to 17 years], adults 50 to 59 years, and adults
60 years and older), gender, WHO region, hospital ad-
mission, and intensive care unit admission.

Results. Until September 01, 2023, data from 89,752 cases
of Mpox have been reported to WHO. Of all the report-
ed cases, 1124 (1.3%), 6296 (7.0%) and 1501 (1.6%) were
children and adolescents, adults aged 50-59 years, and
adults aged 60 years or older, respectively, and the pro-

B INTRODUCTION

onkeypox (Mpox) is a zoonotic infection
that can be transmitted between humans
through droplet exposure or direct contact with
infectious materials or infected fluids [1-3]. Since
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portion varied among WHO regions. There was a high
proportion of cases among population aged 0-17 years,
adolescents (256 [66.3%]) from the region of the Ameri-
cas and girls aged 0-9 years [127 (46.7%)] from the Afri-
can region. Men aged 50-59 years (3495 [57.2%] vs. 2553
[41.8%] cases from the region of the Americas and the
European region, respectively) and men aged 60-69
years (639 [60.0%] vs. 607 [48.4%] from the region of the
Americas and the European region) were most affected,
compared to other age groups and women. Among chil-
dren, adolescents, and adults aged 50 years or older, a
low proportion of cases developed some complications
and required hospital admission, and some cases were
admitted to the intensive care unit.

Conclusions. Epidemiological evidence of Mpox in these
low-risk groups highlights the risk of wider community
transmission. Therefore, while efforts continue to con-
trol the global outbreak of Mpox in high-risk groups, it
is also necessary to ensure that these low-risk groups
have access to timely health care and vaccination.

Keywords: Monkeypox, children, adults, older adults, out-
break, epidemiology.

1970, Mpox cases have occurred primarily in Cen-
tral and West Africa, with sporadic transmission
to the human population [4, 5]. From May 2022,
non-endemic countries reported sustained com-
munity transmission and outbreaks to World
Health Organization (WHO) and a high propor-
tion of cases have spread quickly to all continents
[6, 7]. For this reason, Mpox was declared as an
international public health emergency by the
WHO in July 2022 [1, 8].
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In the global outbreak, young adults, men who
have sex with men (MSM) and ethnic minorities
were disproportionately affected [8-10]. In this out-
break, cases have also occurred in low-risk groups
such as children, adolescents, adults aged 50-59
years and older adults for whom the risk of trans-
mission is low and whose epidemiological charac-
teristics are less well known [7, 8]. According to the
Centers for Disease Control and Prevention (CDC)
in the United States of America, cases of Mpox in
children and adolescents are uncommon, often
limited to local or national contexts, and the dis-
ease tends not to be severe [11-13]. However, a pre-
vious study reported that children aged <5 years
and older adults have a higher risk of hospitaliza-
tion due to Mpox [8]. In children, household con-
tact with the virus appears to be the main mode of
transmission. In adolescents and in other age
groups such as adults, sexual contact appears to be
the main mode of transmission [8]. However, there
are not enough studies on this [8]. To date, there are
no clinical or outcome data for any of these low-
risk groups because comparisons are difficult.
Therefore, it’s difficult to draw conclusions for
these low-risk groups. In this context, describing
the epidemiological characteristics of Mpox in low-
risk groups has important implications for case de-
tection, contact tracing, risk communication, clini-
cal care, improved access to healthcare and vacci-
nation, epidemiological surveillance, prevention
and control in different contexts.

In this study, we describe the epidemiological
characteristics of Mpox infection in children, ado-
lescents and adults aged 50 years and older in the
global Mpox outbreak.

B METHODS

Design and population

This retrospective study is an analysis based on
surveillance data on laboratory-confirmed Mpox
cases reported to WHO by Member States and
their countries. WHO collected data submitted by
countries in different formats. A global surveil-
lance system was established by WHO in May
2022. This system includes daily combined num-
bers of cases by country and WHO region from 1
January 2022 to 1 September 2023. Institutional
review board approval and informed consent
were not required for this study because we used
available online data from the WHO.

Source of data

We used case data from the 2022-23 Mpox out-
break: Global Trends from WHO [7]. The WHO
report focuses on laboratory-confirmed cases ac-
cording to the WHO working case definition pub-
lished in the surveillance, case investigation, and
contact tracing for Mpox interim guidance [7, 14].
Mpox cases reported to WHO with information
on age (population from 0 to 17 years, and adults
aged 50 years and older), sex, WHO region region
of the Americas, European region, Western pacific
region, South-east Asia region, and African re-
gion), hospitalization and intensive care unit
(ICU) admission were examined. People aged
0-17 years were divided into two groups accord-
ing to gender: children aged 0-9 years and adoles-
cents aged 10-17 years. Adult people were divid-
ed into two groups: adults aged 50-59 years and
older adults 260 years. In addition, adult persons
were divided into four age groups according to
their sex: adults aged 50-59 years, 60-69 years, 70-
79 years and >80 years.

Statistical analysis

Our analysis was limited to a descriptive analysis
of the epidemiological characteristics of Mpox in
children, adolescents, and adults aged 50 years
and older, using laboratory-confirmed Mpox cas-
es reported from 1 January 2022 to 1 September
2023. Age groups were compared with other vari-
ables. Age-stratified categorical data (for children,
adolescents and adults aged 50 years and older)
including sex, WHO region, hospitalization and
ICU admission were summarized in frequencies
and percentages. Comparisons between groups
were made using the Fisher’s exact test or the
Chi-Squared test. P<0.05 was considered statisti-
cally significant. The analyses were conducted
with StataSE 17.0.

B RESULTS

Between 1 January 2022 and 1 September 2023,
89752 laboratory-confirmed cases of Mpox and
157 deaths were reported to WHO from 114 coun-
tries in the six WHO regions (Figure 1). Of all cas-
es reported to WHO, 1124 (1.3%) were children
aged 0-9 years and adolescents aged 10-17 years
(males n=667, females n=457), 6296 (7.0%) adults
aged 50-59 years (males n=6105, females n=191),
and 1501 (1.6%) adults aged 260 years (males
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Figure 1 - Global distribution of Mpox laboratory-confirmed cases and deaths among January 01, 2022 to Septem-

ber 01, 2023 (accessed on 01 September 2023) (7, 151.

n=1415, females n=86). Therefore, a total of 8921
cases from five WHO regions were included in
the analysis.

Mpox in children and adolescents

Compared with children, there was a high propor-
tion of cases in male adolescents (P<0.00001). The
proportion of children and adolescents with Mpox
infection varied by WHO region (P<0.00001), with
higher proportions in the region of the Americas
(310 [55.4%] vs. 379 [67.2%] in children and adoles-

cents, respectively) and the African region (217
[38.8%] vs. 122 [21.6%] in children and adolescents,
respectively). Forty-seven (21 [3.8%] vs. 26 [4.6%)]
in children and adolescents, respectively; P=0.471)
cases had complications that required hospital ad-
mission, and only one child under 10 years cases
(0.35%) was admitted to the ICU. There was a high
proportion of cases in male adolescents aged 10-17
years (256 [66.3%]) from the region of the Ameri-
cas, and girls aged 0-9 years (127 [46.7%]) from the
African region (Table 1).

Table 1 - Monkeypox cases in children and adolescents in 2022-23 global outbreak, from January 01, 2022 to Sep-

tember 1, 2023.

Total Children Adolescents P value’
0-9 years of age 10-17 years of age
Total, n (%) 1124 (100) 560 (49.8) 564 (50.2)
Sex, n (%) <0.00001
Male 667 (59.3) 281 (50.2) 386 (68.4)
Female 457 (40.7) 279 (49.8) 178 (31.6)
Region, n (%) <0.00001
Region of the Americas 689 (61.3) 310 (55.4) 379 (67.2)
African region 339 (30.2) 217 (38.8) 122 (21.6)
European region 86 (7.7) 26 (4.6) 60 (10.6)
Western pacific region 0 (0.0) 0 (0.0) 3(0.5)

Continue >>>
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Total Children Adolescents P value’
0-9 years of age 10-17 years of age

Hospitalized cases, n (%) 0.471

Yes 47 (4.2) 21(3.8) 26 (4.6)

No 1077 (95.8) 539 (96.2) 538 (95.4)
ICU-admission, n (%)

Yes 1(0.1) 1(1.2) 0(0.0) NA

No 1123 (99.9) 559 (88.8) 0(0.0)
Cases including risk groups, n (%)* 933 (83.0) 509 (90.9) 424 (75.2)
Cases excluding HSH, n (%)** 191 (17.0) 51 (9.1) 140 (24.8)

Male Female
Children Adolescents Children Adolescents
0-9 years of age 10-17 years of age 0-9 years of age 10-17 years of age

Total cases, n (%) 281 (25.0) 386 (34.3) 272 (24.2) 178 (15.8)
Region, n (%)

Region of the Americas 177 (63.0) 256 (66.3) 133 (48.9) 123 (69.1)

African region 90 (32.0) 76 (19.7) 127 (46.7) 46 (25.8)

European region 14 (4.1) 51 (13.2) 12 (4.4) 9 (5.0)

Western pacific region 0 (0.0) 3(0.78) 0(0.0) 0 (0.0)
Hospitalized cases, n (%) 14 4.1) 23 (5.6) 7 (2.6) 3(1.7)
ICU-admission, n (%) 1(0.35) 0 (0.0) 0 (0.0) 0 (0.0)
Cases including risk groups, n (%)* 250 (88.9) 304 (78.8) 252 (92.7) 120 (67.4)
Cases excluding HSH, n (%)** 31 (11.0) 82 (21.2) 20 (7.3) 58 (32.6)

Notes: Data are n (%). Surveillance data on people with confirmed-laboratory Mpox were obtained from the 2022-23 Mpox Outbreak: Global Trends
from WHO. Other regions including, Western pacific region, South-east Asia region and African region. ICU=intensive care unit. *Risk groups
including, men who have sex with men, men reported as bisexual, heterosexual, and lesbian (women who have sex with women). **The following
outputs apply to cases that are not men who have sex with men, and sexual orientation is known. *Chi-Square test or Fisher exact test.

Mpox in adults aged 50 years or older

There was a high proportion of cases in men aged
50-59 years, compared with women (P<0.00001).
The proportion of adults aged 50-59 years and
adults 260 years differed between WHO regions
(P=0.0008), with a higher proportion in the region
of the Americas (3660 [52.9%] vs. 794 [58.1%] in
adults aged 50-59 years and adults >60 years, re-
spectively) and the European region (2575 [40.9%]
vs. 695 [46.3%] in adults aged 50-59 years and
adults 260 years, respectively). Three hundred
and thirty-five (272 [4.3%] vs. 63 [4.2%] in adults
aged 50-59 years and adults 260 years, respective-
ly; P=0.832) cases developed some complications
and required hospital admission, and only nine
cases (0.1%) were admitted to the ICU (Table 2). In
these two WHO regions, men aged 50-59 years
(3495 [57.2%] cases in the region of the Americas

and 2553 [41.8%] cases in the European region)
and men aged 60-69 years (639 [60.0%] cases in
the region of the Americas and 607 [48.4%] cases
in the European region) were most affected, com-
pared to other age groups and women (Table 2).

B DISCUSSION

Compared with the high-risk groups as young
adults, the epidemiological characteristics of Mpox
infection in children, adolescents and adults aged
50 years and older are less well known. Because of
this, we describe the epidemiological characteris-
tics of Mpox infection in children, adolescents and
adults aged 50 years and older in the global Mpox
outbreak. In comparison with children, there was a
high proportion of cases in adolescents from the
region of the Americas, and in girls from Africa.
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Table 2 - Monkeypox cases in adults aged 50 years or older in 2022-23 global outbreak, from January 1, 2022 to

September 1, 2023.

Adults Adults P value+
50-59 years of age | 260 years of age
Total, n (%) 7797 (100) 6296 (80.7) 1501 (19.3) -
Sex, n (%) - - <0.00001
Male 7520 (96.4) 6105 (96.9) 1415 (94.3) -
Female 277 (3.6) 191 (3.1) 86 (5.7) -
Region, n (%) - - 0.0008
Region of the Americas 4454 (57.1) 3660 (58.1) 794 (52.9) -
European region 3270 (41.9) 2575 (40.9) 695 (46.3) -
Other regions 74 (0.94) 60 (0.95) 14 (0.93) -
Hospitalized cases, n (%) - - 0.8320
Yes 335 (4.3) 272 (4.3) 63 (4.2) -
No 7462 (95.7) 6024 (95.7) 1438 (95.8) =
ICU-admission, n (%) - - 0.0003
Yes 3(0.05) 6(0.4) -
No 7796 (99.9) 6293 (99.95) 1495 (99.6) -
Male
Total Aged Aged Aged Aged
50-59 years 60-69 years 70-79 years >80 years
Total cases, n (%) 7520 (100) 6105 (81.2) 1253 (16.7) 143 (1.90) 19 (0.25)
Region, n (%) - - -
Region of the Americas 4216 (56.1) 3495 (57.2) 639 (60.0) 73 (51.0) 9 (47.40)
European region 3237 (43.0) 2553 (41.8) 607 (48.44) 68 (47.6) 9 (47.40)
Western pacific region 43 (0.57) 33 (0.54) 5(0.39) 5 (3.50) 0 (0.0)
South-east Asia region 9(0.12) 8 (0.13) 1 (0.08) 0 (0.0) 0 (0.0)
African region 16 (0.21) 15 (0.25) 0 (0.0) 0 (0.0) 1(5.26)
Hospitalized cases, n (%) 312 (4.15) 258 (4.23) 43 (3.43) 7 (4.90) 4(21.0)
ICU-admission, n (%) 3(0.04) 3(0.05) 3(0.24) 0 (0.0) 0 (0.0)
Cases including risk groups, n (%)* 7174 (95.4) 5846 (95.8) 1183 (94.4) 132 (92.30) 13 (68.42)
Cases excluding HSH, n (%)** 346 (4.60) 259 (4.2) 70 (5.60) 11 (7.70) 6 (31.60)
Female
Total Aged Aged Aged Aged
50-59 years 60-69 years 70-79 years >80 years
Total cases, n (%) 277 (100) 191 (69.0) 50 (18.1) 26 (9.4) 10 (3.6)
Region, n (%) — — - -
Region of the Americas 238 (85.9) 165 (86.4) 42 (84.0) 21 (80.8) 10 (100)
European region 33 (11.9) 22 (11.5) 6 (12.0) 5(19.2) 0 (0.0)
Western pacific region - - 0 (0.0) 0 (0.0) 0 (0.0)
South-east Asia region 2 (0.72) - 2 (4.0) 0 (0.0) 0 (0.0)
African region 4 (1.44) 4 (2.09) 0 (0.0) 0 (0.0) 0 (0.0)
Hospitalized cases, n (%) 23 (8.30) 14 (7.32) 4 (8.0 3 (11.5) 2 (20)

Continue >>>
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Total 50—59[;‘21271'?@‘ age | 260 ;eil:slt(if age Proaluct
ICU-admission, n (%) 3 (1.08) - 2 (4.0) 1(3.8) 0 (0.0)
Cases including risk groups, n (%)* 160 (57.8) 116 (60.7) 26 (52.0) 12 (46.1) 6 (60)
Cases excluding HSH, n (%)** 117 (42.2) 75 (39.3) 24 (48.0) 14 (53.8) 4 (40)

Notes: Data are n (%). Surveillance data on people with confirmed-laboratory Mpox were obtained from the 2022-23 Mpox Outbreak: Global Trends
from WHO. Other regions including, Western pacific region, South-east Asia region and African region. ICU=intensive care unit.

*Risk groups including, men who have sex with men, men reported as bisexual, heterosexual, and lesbian (women who have sex with women). **The
following outputs apply to cases that are not men who have sex with men (HSH), and sexual orientation is known. ¥Chi-Square test or Fisher exact test.

There was also a high proportion of cases in men
aged 50 years or older from the American and Eu-
ropean regions, in comparison with women.

In this report, there are differences in the propor-
tion of cases by sex and WHO region, although the
proportion of reported cases was similar in chil-
dren and adolescents. Our report shows an in-
crease in Mpox cases in comparison with a previ-
ous report (from the beginning of the epidemic to
January 2023), where the main route of transmis-
sion was contact with a person after birth or with
contaminated material [8]. One possible explana-
tion is that children and adolescents may be more
susceptible to Orthopoxviruses because smallpox
vaccination has not been available since 1980,
which could lead to cross-protection against Mpox
virus [16]. Because cases of Mpox have spread to
non-endemic countries, transmission in children is
likely to occur in community settings, ie at home,
in kindergarten or at school, while transmission in
adolescents is likely to occur through sexual con-
tact [12, 17, 18]. In the current outbreak, more cases
have been reported in children and adolescents in
the region of the Americas than in Africa and Eu-
rope, where difficulties in clinical and laboratory
diagnosis and access to treatment may be exacer-
bated by the stigma of disease transmission. In ad-
dition, the current number of cases in children and
adolescents may be underestimated because of the
limited capacity to respond to outbreaks in the
countries of the region of the Americas. Therefore,
although the number of cases is limited and the
disease is less severe in this age group, health care
providers (especially among sexually active ado-
lescents) need to promote vaccination and infor-
mation about testing for HIV and other sexually
transmitted diseases [19, 20]. In addition, countries
should also strengthen public health response, ear-
ly detection and isolation [21].

Between 1 January 2022 and 29 January 2023, 564

cases of Mpox in older adults were reported to
WHO [8]. However, until 1 September 2023, the
number of cases in older adults had almost tri-
pled (n=1501). In contrast to previous outbreaks
in endemic countries, in the current outbreak the
largest proportion of cases has been reported in
men aged 50-59 and 60-69 years in countries in the
region of the Americas and Europe region [1, 5].
In these age groups, sexual contact seems to be
the mode of transmission, as adults and older
adults from some countries in these regions are
sexually active, although there is a tendency for
sexual activity to decrease with age [22-24]. In a
previous report, transmission by sexual contact
was observed in 1751 adults aged 50 years and
older [8]. High rates of HIV infection have also
been reported in adults aged 50 years and older
from the United States [25]. As the risk of severe
Mpox in men aged 50 to 59 years is lower in
non-endemic countries than reported in at-risk
populations, they may be considered a lower risk
population for complications and mortality until
more is known about clinical presentation, dis-
ease progression and treatment in this age group.
The lower rate of complications in Mpox patients
aged >50 years may be related to smallpox vacci-
nation received in childhood before vaccination
was discontinued, and that receiving JYNNEOS
vaccines may provide additional protection [16,
25]. Despite this, preventive measures, including
Mpox vaccination, may be warranted in this age
group, as reported in the United States (27.6% of
adults aged >50 have been vaccinated with
JYNNEOS) [25]. Finally, findings of Mpox in men
aged 50-59 and older highlight the risk of wider
community transmission.

From a public health perspective, the Global Health
Security (GHS) indicators, which assess various
factors such as detection, prevention, reporting,
health system, rapid response, international norms
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compliance, and risk environment, may also help
to explain the high proportion of cases in low-risk
groups in the region of the Americas [26]. A report
has shown that the overall GHS index correlates
with the rate of Mpox cases in the countries of the
region of the Americas [15]. Thus, countries as the
United States, Brazil, Peru and Colombia are the
countries with the highest overall GHS indicators,
and they have the highest case rates of Mpox cases
in the region. One possible explanation is that
countries with higher GHS index indicators have
greater capacity for case detection, contact tracing
and epidemiological surveillance, allowing identi-
fication and reporting of cases in these low-risk
groups. This could also be the explanation for the
high proportion of cases in countries in the Euro-
pean region, but to date there have been no studies
that have explained this hypothesis.

Our study has several limitations. First, because
access to diagnostic testing may be limited in re-
source-poor countries, the results may underesti-
mate the true number of Mpox infections when
relying on surveillance and laboratory reporting
data. Second, the lack of contact tracing or the
stigma associated with sexual transmission in
low-income countries may need to be taken into
account. Thirdly, the data analyzed did not allow
the identification of the sources of transmission,
which limits our findings.

B CONCLUSIONS

In the current outbreak, cases of Mpox are rare
among children, adolescents, adults aged 50 to
59 years, and older adults. Compared with chil-
dren, there was a high proportion of cases in ad-
olescents from the region of the Americas and
girls from Africa region. There was also a high
proportion of cases in men aged 50 to 59 and 60
to 69 years from the region of the Americas and
European region, compared with women. In
these lower-risk groups, disease is not severe.
However, differences in clinical presentation, di-
agnosis, outcome and case management of Mpox
in these low-risk groups require further clinical
research. While efforts to control the global
spread of Mpox in high-risk groups are manda-
tory, countries should also strengthen their pub-
lic health response capabilities, risk communica-
tion, clinical care, access and vaccination in low-
er-risk groups.
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