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Summary

Background Between May and November, 2022, global outbreaks of human monkeypox virus infection have been reported
in more than 78000 people worldwide, predominantly in men who have sex with men. We describe the epidemiological
and clinical characteristics of monkeypox virus infection in cisgender (cis) and transgender (trans)women and non-binary
individuals assigned female sex at birth to improve identification and understanding of risk factors.

Methods International collaborators in geographical locations with high numbers of diagnoses of monkeypox virus
infection were approached and invited to contribute data on women and non-binary individuals with confirmed
monkeypox virus infection. Contributing centres completed deidentified structured case-report spreadsheets, adapted
and developed by participating clinicians, to include variables of interest relevant to women and non-binary individuals
assigned female at birth. We describe the epidemiology and clinical course observed in the reported infections.

Findings Collaborators reported data for a total of 136 individuals with monkeypox virus infection who presented
between May 11 and Oct 4, 2022, across 15 countries. Overall median age was 34 years (IQR 28-40; range 19-84). The
cohort comprised 62 trans women, 69 cis women, and five non-binary individuals (who were, because of small
numbers, grouped with cis women to form a category of people assigned female at birth for the purpose of
comparison). 121 (89%) of 136 individuals reported sex with men. 37 (27%) of all individuals were living with HIV,
with a higher proportion among trans women (31 [50%)] of 62) than among cis women and non-binary individuals
(six [8%)] of 74). Sexual transmission was suspected in 55 (89%) trans women (with the remainder having an unknown
route of transmission) and 45 (61%) cis women and non-binary individuals; non-sexual routes of transmission
(including household and occupational exposures) were reported only in cis women and non-binary individuals.
25 (34%) of 74 cis women and non-binary individuals submitted to the case series were initially misdiagnosed.
Overall, among individuals with available data, rash was described in 124 (93%) of 134 individuals and described as
anogenital in 95 (74%) of 129 and as vesiculopustular in 105 (87%) of 121. Median number of lesions was ten
(IQR 5-24; range 1-200). Mucosal lesions involving the vagina, anus, or oropharynx or eye occurred in 65 (55%) of
119 individuals with available data. Vaginal and anal sex were associated with lesions at those sites. Monkeypox virus
DNA was detected by PCR from vaginal swab samples in all 14 samples tested. 17 (13%) individuals were hospitalised,
predominantly for bacterial superinfection of lesions and pain management. 33 (24%) individuals were treated with
tecovirimat and six (4%) received post-exposure vaccinations. No deaths were reported.

Interpretation The clinical features of monkeypox in women and non-binary individuals were similar to those
described in men, including the presence of anal and genital lesions with prominent mucosal involvement.
Anatomically, anogenital lesions were reflective of sexual practices: vulvovaginal lesions predominated in cis women
and non-binary individuals and anorectal features predominated in trans women. The prevalence of HIV co-infection
in the cohort was high.
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Introduction

Between May and November, 2022, more than
78000 monkeypox virus infections have been described
in 109 countries that have not historically reported
monkeypox infections." WHO declared the outbreak a

Public Health Emergency of International Concern
(PHEIC) in July, 2022.” Transmissions during the global
outbreaks have been overwhelmingly associated with
sexual contact and have almost exclusively affected
sexually active gay, bisexual, and other men who have sex
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Research in context

Evidence before this study

Scientific literature on human monkeypox virus infection
began in the 1970s, and two periods can be distinguished:
before and since 2022. Before 2022, scientific reports focused
on outbreaks in central and western Africa, where the disease is
endemic, and on sporadic imported cases and very limited
outbreaks in high-income countries. 30-50% of infections were
reported in women. The 2022 global outbreaks began with
monkeypox virus infections being reported almost exclusively
among gay, bisexual, and other men who have sex with men
and in countries not historically affected by this disease. We
searched PubMed for the terms “monkeypox AND (women OR
females)” from May 10 to Oct 16, 2022 with no language
restrictions. Most publications were letters, perspectives, and
case reports. One preprint described seven cases in heterosexual
women in Nigeria occurring since May, 2022. We also reviewed
epidemiological reports from WHO and the US Centers for
Disease Control and Prevention in 2022. In these series, women
represented 3-8% of infections, without distinction between
cisgender (cis) women, transgender (trans) women, and non-
binary individuals (ie, with gender identities outside the gender
binary) who were assigned female at birth. There were no
published series or cohorts of women diagnosed with
monkeypox virus infection in 2022. Therefore, data on
transmission routes and clinical features among women and
non-binary individuals are scarce.

Added value of this study

In our international convenience case series of 62 trans women,
69 cis women, and five non-binary individuals diagnosed with
monkeypox virus infection since May, 2022, we describe the
epidemiological, clinical, and diagnostic features, and
complications in these under-studied populations. HIV
prevalence was very high in trans women (31 [50%] of 62) but
lower in cis women and non-binary people (six [8%] of 74).
Overall, sexual contact was the most common suspected route
of transmission (55 [89%] of 62 trans women and 45 [61%]

with men (GBMSM).' 28-47% of individuals diagnosed
with monkeypox infection are living with HIV, and a
majority of those without HIV are on HIV pre-exposure
prophylaxis (PrEP).*® Consequently, international case
definitions specify GBMSM as the at-risk group, and
prevention efforts have focused on GBMSM on PrEP,
individuals living with HIV, men with sexually
transmitted infections (STIs), and individuals attending
sex-on-site venues, including sexual activity at mass
gatherings. So far, sustained spread outside of GBMSM
networks has not occurred; however, the spread of
monkeypox virus to women is a concern, especially
because of the potential for serious consequences for
fetuses if pregnant individuals become infected.”

Over the past 50 years, monkeypox virus infections
have been reported in several central and western

of 74 cis women and non-binary people). In trans women,
commercial sex work was reported in 34 (55%) of 62 individuals
and was the strongest occupational link to infection.

24 (34%) of 71 cis women and non-binary people had vaginal
mucosal involvement and 42 (59%) of 71 had vulvar lesions.
One trans woman had vulvar involvement, and no disease of
the vagina was described, perhaps reflecting sexual activity,

as few trans women had undergone gender-affirming surgery
(vaginoplasty). Anal mucosal involvement (proctitis or
ulceration) occurred in 25 (56%) of 45 trans women and eight
(11%) of 70 cis women and non-binary people. Overall, oral
presentations (both perioral and mucosal) occurred in around
31 (24%) of 129 individuals. Fewer individuals without sexual
exposure had anogenital lesions, but otherwise the
presentation did not differ from previously reported,
predominantly male cohorts. The median incubation period
was estimated at 7 days (IQR 4-11) on the basis of the
individual’s recall of presumed exposure date and date of first
symptom. Complications requiring hospitalisation occurred for
similar reasons (mainly pain management and bacterial
superinfection) and at similar frequencies (13%) as in
predominantly male case series. No deaths were reported.

Implications of all the available evidence

The evidence available to date indicates that women represent
a small but important part of the overall population infected
with monkeypox virus during the 2022 outbreaks. However,
special attention must be paid to avoid delayed diagnosis and
misdiagnosis in women. In our case series, characteristic clinical
findings typically included a self-limiting genital and anal
vesiculopustular rash, often involving the mucosa, with or
without systemic symptoms before the onset of rash. In trans
women and cis women and non-binary people, the site of the
lesions largely corresponded to the type of sexual activity
reported. Clinicians must be made aware of the differing clinical
presentations according to gender identity and sexual practices.

African countries, with sporadic cases or limited
outbreaks in high-income countries, linked to the exotic
pet trade and international travel." Before 2017, human
monkeypox virus infections in western and central
Africa had shown a similar incidence in males and
females.”™ However, during the 2017-18 outbreak
in Nigeria, an increased proportion of infections
occurred in males (65%).”

Similarly, large case series describing the
2022 outbreaks of monkeypox virus have included no or
few women,” and large epidemiological surveillance
datasets have not differentiated between cisgender (cis)
and transgender (trans) women.”” The US Centers for
Disease Control and Prevention (CDC) reported that, of
more than 25000 infections in the USA, 3-8% were in
cis women and 0-8% in trans women.” The total
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Brazil

Figure 1: Global distribution of Share-Net contributing sites

number of women infected with monkeypox virus is
unknown and likely to be underestimated because of
underdiagnosis, given international case definitions
specifying GBMSM as the major at-risk group.

In addition, the modes of transmission and clinical
presentation of monkeypox virus infection during the
current global outbreak differ from previous descriptions
from before 2017 In this outbreak, painful anal, genital,
and oral mucosal lesions have commonly been described,
often as presenting features and frequently without
previous systemic symptoms.> Transmission via skin and
mucosal contact related to sexual activity and possibly via
semen is likely to explain the location of these lesions, as
suggested in other case series.®

We hypothesised that the transmission routes and
clinical presentation of monkeypox virus in the current
outbreaks might not be the same for women as for
GBMSM, and that presentations might also differ
between cis and trans women.

Building on the Share-Net international clinical network
established at the beginning of the global monkeypox
outbreak, we report a cohort from 15 countries of women
and non-binary individuals with human monkeypox virus
infection, with the aim of describing the epidemiological
associations and clinical outcomes.

Methods

Overview

In response to the PHEIC, academic researchers within
the London-based Sexual Health and HIV All East
Research Collaborative re-energised the international
collaboration Share-Net, as previously described.’
Researchers in geographical locations reporting high
numbers of monkeypox virus infections were approached
and invited to contribute to the case series. A convenience-
sample case series was collated to describe epidemio-
logical and clinical features in cis and trans women and
non-binary individuals assigned female sex at birth
(figure 1). Participating clinicians identified women and

non-binary individuals with monkeypox virus infection at
their site, and invited these individuals to participate in
the case series. Informed consent for inclusion was
obtained and maintained in accordance with local
standards, along with local institutional review board
approval per local requirements. Image-specific consent
was obtained for use of images. Deidentified data were
securely transferred to the coordinating site, stored, and
analysed within the Queen Mary University of London
Bart’s Cancer Institute data safe haven.

Case definition and identification

We used the UK Health Security Agency definition of a
confirmed case: a PCR-confirmed monkeypox virus
infection in a specimen from any anatomical site.
Diagnosis of monkeypox virus infection by PCR is based
on detection of unique sequences of monkeypox virus
DNA, which were published by public health agencies
and adopted by clinical laboratories worldwide for the
development of local PCR testing platforms. We included
nine individuals without PCR confirmation but with
typical clinical presentation from a site in France where,
as of July 2022, local guidelines prohibited confirmation
by PCR when at-risk individuals had classic symptoms of
monkeypox virus infection and known contacts with
people infected with monkeypox virus.

Data collection

Each contributing centre was provided with and completed
a deidentified structured case-report spreadsheet, adapted
and developed by participating clinicians on Sept 1, 2022
to include variables of interest relevant to women and
non-binary individuals assigned female at birth
(appendix p 10).* The case-report spreadsheet used drop-
down menus and free-text fields to allow contributing
clinicians to capture data from the site’s electronic or
paper medical record. We described routine clinical care
that was not part of a research protocol. The case-report
spreadsheet particularly focused on potential exposures,
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Trans women (n=62)

Cis women and non-binary
individuals (n=74)

Overall (n=136)

WHO region
Region of the Americas
European region
African region
Age, years
Median (IQR)
Range
Gender identity
Cis woman (assigned female sex at birth)
Non-binary (assigned female sex at birth)
Trans woman (assigned male sex at birth)
Ethnicity
White
Latinx
Black
Asian
Mixed
First Nation, Inuit, or Métis
Other or unknown
Sexual orientation
Heterosexual
Bisexual
Lesbian
Unknown
Occupation
Sex work
Health care
Business or office work
Student
Cleaning
Food service
Beauty
Sales or marketing
Arts
Teaching or childcare
Other
Unemployed
Unknown
Current sex work
No
Yes
Not known
Types of sexual partners within past month
Casual female partner
Casual male partner
Male and female partners
Multiple female partners
Multiple male partners

Regular female partner

29/62 (47%)

33/62 (53%)
0/62

N=62

34 (30-39)

22-52

62/62 (100%)

8/62 (13%)
38/62 (61%)
13/62 (21%)

2/62 (3%)

1/62 (2%)
0/62
0/62

43/62 (69%)
5/62 (8%)
0/62

14/62 (23%)

2/62 (3%)
6/62 (10%)
10/62 (16%)

20/62 (32%)
34/62 (55%)
8/62 (13%)

1/62 (2%)

2/62 (3%)

0/62

0/62
45/62 (73%)

0/62

36/74 (49%)
35/74 (47%)
3/74 (4%)

N=74
33(26-45)
19-84

69/74 (93%)
5/74 (7%)

32/74 (43%)
23/74 (31%)
15/74 (20%)
1/74 (1%)
1/74 (1%)
1/74 (1%)
1/74 (1%)

65/74
5/74
2/74(3
2/74(3

88%)

7%)
3%)
3%)

1/74 (1%)
10/74 (14
10/74 (14

6/74 (8%)

1/74 (1%

2/74 (3%

(
(14%)
(4
(8%

(

(

1/74 (1%

(

(

(

(

(

(

)

%
%

5/74 (7%
1/74 (1%
1/74 (1%
4174 (5%)
13/74 (18%)
19/74 (26%)

69/74 (93%)
2/74 (3%)
3/74 (4%)

0/74
6/74 (8%)
7174 (9%)
1/74 (1%)
9/74 (12%)
1/74 (1%)

65/136 (48%)
68/136 (50%)
3/136 (2%)

N=136
34 (28-40)
19-84

69/136 (51%)
5/136 (4%)
62/136 (46%)

40/136 (29%)
61/136 (45%)
28/136 (21%)
3/136 (2%)
2/136 (1%)
1/136 (1%)
1/136 (1%)

108/136
10/136
2/136
16/136

79%)
7%)
1%)
12%)

35/136 (26%)
13/136 (10%)
11/136 (8%)
7/136 (5%
3/136 (2%
4/136 (3¢
2/136 (1%
(

1/136 (1%

1/136 (1%

6/136 (4%)
19/136 (14%)
29/136 (21%)

%)
)
5/136 (4%)
)
)

89/136 (65%)
36/136 (26%)
11/136 (8%)

1/136 (1%)
8/136 (6%)
7/136 (5%)
1/136 (1%)
54/136 (40%)

1/136 (1%)
(Table 1 continues on next page)
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Trans women (n=62) Cis women and non-binary Overall (n=136)
individuals (n=74)

(Cotinued from previous page)

Regular male partner 8/62 (13%) 44/74 (59%) 52/136 (38%)
No sexual partners 0/62 5/74 (7%) 5/136 (4%)
Not known 6/62 (10%) 1/74 (1%) 7/136 (5%)
Number of sexual partners in past 3 months N=46 N=68 N=114
Median (IQR) 10 (2-50) 1(1-2) 2 (1-10)
Range 1-360 0-22 1-360
Type of sex
Anal only 3/62 (5%) 0/74 3/136 (2%)
Oral and anal 47/62 (76%) 1/74 (1%) 48/136 (35%)
Oral only 1/62 (2%) 1/74 (1%) 2/136 (1%)
Vaginal and anal 0/62 1/74 (1%) 1/136 (1%)
Vaginal and oral 0/62 25/74 (34%) 25/136 (18%)
Vaginal only 0/62 17/74 (23%) 17/136 (13%)
Vaginal, oral, and anal 0/62 9/74 (12%) 9/136 (7%)
Not known 11/62 (18%) 20/74 (27%) 31/136 (23%)
Suspected route of transmission*
Occupational exposure (health-care workers) 0/62 474 (5%) 4/136 (3%)
Household 0/62 7174 (9%) 7/136 (5%)
Non-sexual close contact 0/62 7174 (9%) 7/136 (5%)
Sexual contact 55/62 (89%) 45/74 (61%) 100/136 (74%)
Unknown 7/62 (11%) 11/74 (15%) 18/136 (13%)
Living with HIV
No or not known 31/62 (50%) 68/74 (92%) 99/136 (73%)
Yes 31/62 (50%) 6/74 (8%) 37/136 (27%)
Other immune suppression
No or not known 59/62 (95%) 73174 (99%) 132/136 (97%)
Yes, corticosteroids 1/62 (2%) 1/74 (1%) 2/136 (1%)
Yes, primary immunodeficiency 2/62 3%) 0/74 2/136 (1%)
Tested for HIV at monkeypox diagnosis
Yes 20/31 (65%) 36/68 (53%) 56/99 (57%)
No or not known 11/31 (35%) 32/68 (47%) 43/99 (43%)
Not applicable (known HIV) 31 6 37
PrEP use in those without HIV
No or not known 13/31 (42%) 67/68 (99%) 80/99 (81%)
Yes 18/31 (58%) 1/68 (1%) 19/99 (19%)
Concurrent sexually transmitted infections at presentation
0 46/62 (74%) 68/74 (92%) 114/136 (84%)
1 8/62 (13%) 4174 (5%) 12/136 (9%)
=2 4/62 (6%) 1/74 (1%) 5/136 (4%)
Not known 4/62 (6%) 1/74 (1%) 5/136 (4%)
Children in household
No 50/62 (81%) 45/74 (61%) 95/136 (70%)
Yes 0/62 19/74 (26%) 19/136 (14%)
Not known 12/62 (19%) 10/74 (14%) 22/136 (16%)
Children infected with monkeypox
No or not known 62/62 (100%) 72/74 (97%) 134/136 (99%)
Yes 0/62 2/74 (3%) 2/136 (1%)

(Table 1 continues on next page)
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Trans women (n=62)

(Cotinued from previous page)

Pregnant at time of monkeypox infection

No 62/62 (100%)

Yes 0/62

Not known 0/62
Known contact with monkeypox virus

No or not known 56/62 (90%)

Yes 6/62 (10%)
Attended Pride events or similar within month preceding symptom onset

No or not known 56/62 (90%)

Yes 6/62 (10%)
Attended large event or festival within month preceding symptom onset

No 58/62 (94%)

Yes 4/62 (6%)
Current intravenous drug use

No or not known 55/62 (89%)

Yes 7/62 (11%)
Migrant or asylum seeker

No or not known 59/62 (95%)

Yes 3/62 (5%)
Experiencing homelessness

No or not known 59/62 (95%)

Yes 3/62 (5%)

transmission was allowed.

Data are n/N (%), median (IQR), or range; N signifies the number of individuals with available data. PrEP=pre-exposure prophylaxis. *Only one suspected route of

Cis women and non-binary Overall (n=136)

individuals (n=74)

69/74 (93%) 131/136 (96%)
2/74 (3%) 2/136 (1%)
3/74 (4%) 3/136 (2%)

4274 (57%) 98/136 (72%)

32/74 (43%) 38/136 (28%)

71/74 (96%) 127/136 (93%)
3/74 (4%) 9/136 (7%)

68/74 (92%) 126/136 (93%)
6/74 (8%) 10/136 (7%)

67/74 (91%) 122/136 (90%)
7174 (9%) 14/136 (10%)

73174 (99%) 132/136 (97%)
1/74 (1%) 4/136 (3%)

69/74 (93%) 128/136 (94%)
5/74 (7%) 8/136 (6%)

Table 1: Patient demographics

demographic characteristics, occupation, early symptoms,
clinical findings, diagnosis, HIV status, concomitant
STIs, and complications. Clinicians were asked to
designate a single suspected route of infection or to
choose “unknown” if a route could not be designated.
Infections diagnosed since May 1, 2022, were reported
between Sept 10 and Oct 4, 2022.

Statistical analysis

Data were analysed using SPSS software (version 28) and
descriptive statistics were reported. Aggregate and
deidentified data are presented to avoid deductive
disclosure of the identities of individuals with monkeypox
virus infection. During the analysis, data from the five
non-binary individuals assigned female at birth were
grouped with data from cis women (forming a category
of people assigned female at birth) as the numbers were
too small for meaningful comparison.

Role of the funding source
There was no funding source for this study.

Results

136 women and non-binary individuals with human
monkeypox virus infection who presented between
May 11 and Oct 4, 2022, were included from 15 countries

and three WHO regions. 68 (50%) were from the WHO
European region, 65 (48%) were from the region of
the Americas (USA, Canada, Mexico, Brazil, and Chile),
and three (2%) were from the African region
(appendix p 6). Demographic and epidemiological
characteristics of the cohort are shown in table 1. Median
age was 34 years (IQR 28-40; range 19-84). Most
individuals were either Latinx (61 [45%]), White
(40 [29%)), or Black (28 [21%)]). 69 (51%) were cis women,
62 (46%) were trans women, and five (4%) people were
non-binary individuals assigned female at birth. Overall,
121 (89%) individuals reported having sex with men
within the past month. 34 (55%) of 62 trans women and
two (3%) of 74 cis women and non-binary people reported
current sex work. 14 (10%) of all individuals reported
injecting drugs (seven [11%] trans women and seven [9%)]
cis women and non-binary individuals, four (3%) were
known to be migrants, and eight (6%) were experiencing
homelessness. 19 (14%) individuals (18 cis women and
one non-binary individual) had children at home, among
whom two children subsequently contracted monkeypox.

37 (27%) individuals were living with HIV, with a
higher proportion among trans women (31 [50%]) than
cis women or non-binary individuals (six [8%]). Of
those with HIV, 36 (97%) of 37 were on antiretroviral
therapy, 29 (81%) of 36 with available data had an
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undetectable viral load (<50 copies per mlL), and the
median CD4 cell count was 600 cells per uL
(IQR 487-805). Among individuals without HIV,
18 (58%) of 31 trans women were reported to be taking
PrEP for HIV, compared with one (2%) of 68 cis women
and non-binary individuals.

Trans women had a higher median number of sexual
partners in the past 3 months (10 [IQR 2-50]) than cis
women and non-binary individuals did (1 [1-2]). Five (7%)
of 74 cis women and non-binary individuals reported no
sexual partner in the past month. The proportion of
individuals who reported having a single regular sexual
partner was higher among cis women and non-binary
individuals (45 [61%]) than among trans women
(eight [13%]).

Sexual contact was suspected as the most likely route
of transmission in 100 (74%) of 136 individuals (45 [61%)]
cis women and non-binary individuals and 55 [89%)]
trans women). Non-sexual suspected routes of
transmission in cis women and non-binary individuals
included occupational exposure in health-care workers
(four [5%]), household contact (seven [10%]), and non-
sexual close contact (seven [10%]; table 1). The probable
route of transmission was unknown in 18 (13%)
individuals from the overall cohort (11 [15%] women and
non-binary people and seven [11%] trans women).
32 (43%) cis women and non-binary individuals and six
(10%) trans women were known contacts of people with
monkeypox infection. In the overall cohort, attendance
at large gatherings (ten [7%]) and LGBTQ+ Pride events
(nine [7%]) within the month preceding the onset of the
monkeypox symptoms was uncommon. Of the
131 individuals tested for STIs, a concurrent STI at
presentation was diagnosed in 17 (13%) people, most
commonly syphilis (seven [5%)]), chlamydia (six [5%]),
and gonorrhoea (six [5%]). More STIs were reported
among trans women (12 [21%] of 58) than cis women or
non-binary individuals (five [7%] of 73). HIV testing
among individuals without known HIV was documented
in 20 (65%) of 31 trans women and 36 (53%) of 68 cis
women and non-binary individuals.

Most trans women (41 [66%]) presented to sexual
health or HIV clinics, and 13 (21%) presented to
emergency departments. Cis women and non-binary
individuals most commonly presented to emergency
departments (26 [35%)]), with 21 (24%) presenting to
sexual health or HIV clinics and the remainder
presenting to other hospital departments (including
dermatology, gynaecology, and obstetrics) or primary
care (table 2). Misdiagnosis before a diagnosis of
monkeypox virus infection was more common among
cis women and non-binary individuals (25 [34%]) than
among trans women (six [10%]). Additionally, delayed
diagnosis was more common among cis women and
non-binary individuals, with 48 (77%) trans women
diagnosed on their first visit compared with 43 (58%) cis
women and non-binary individuals (table 2).

Trans women (n=62)

Cis women and non-

Overall (n=136)

binary people (n=74)

Confirmed monkeypox virus infection

High clinical suspicion

Yes, by PCR

Department presented to
Sexual health clinic
Emergency department
Dermatology

HIV clinic

Gynaecology or obstetrics
Other hospital clinic

Primary care or general
practice

Not known

9/62 (15%)
53/62 (85%)

35/62 (56%)
13/62 (21%)
0/62
6/62 (10%)
0/62
6/62 (10%)
2/62 (3%)

0/62

Misdiagnosed before monkeypox diagnosis

No or not known

Yes

56/62 (90%)
6/62 (10%)

Number of health-care visits before diagnosis

1, diagnosed at first visit

2

3

4

=5

Not known or missing data
Incubation period, days
Median (IQR)

Range

48/62 (77%)
11/62 (18%)
1/62 (2%)

0/62
0/62
2/62 (3%)

N-9

7(5-11)
1-20

Systemic symptoms before rash

No

Yes

Not known or missing data
Fever

No

Yes

Not known or missing data
Lymphadenopathy

No

Yes

Not known or missing data
Lethargy or tiredness

No

Yes

Not known or missing data
Headache

No

Yes

Not known or missing data
Sore throat or pharyngitis
No

Yes

Not known or missing data

23/54 (43%)
31/54 (57%)
8

22/58 (38%)
36/58 (62%)
4

28/59 (47%)
31/59 (53%)
3

34/58 (59%)
24/58 (41%)
4

47/59 (80%)
12/59 (20%)
3

46/60 (77%)
14/60 (23%)
2

1/74 (1%)
73/74 (99%)

18/74 (24%)
26/74 (35%)
7174 (9%)
3/74 (4%)
(3%)
12/74 (16%)
5174 (7%)

1/74 (1%)

49/74 (66%)
25/74 (34%)

43/74 (58%)
19/74 (26%)
4/74 (5%)

0/74

1/74 (1%)

7174 (5%)
N=42

7 (4-11)

1-24

23/68 (34%)
45/68 (66%)
6

26/74 (35%)
48/74 (65%)
0

36/73 (49%)
37/73 (51%)
1

28/69 (41%)
41/69 (59%)
5

46/71(65%)
25/71 (35%)
3

47173 (64%)
26/73 (36%)
1

10/136 (7%)
126/136 (93%)

53/136 (39%)
39/136 (29%)
7/136 (5%)
9/136 (7%)
2/136 (1%)
18/136 (13%)
7/136 (5%)

1/136 (1%)

105/136 (77%)
31/136 (23%)

91/136 (67%)

30/136 (22%)
5/136 (4%)
0/136
1/136 (1%)
9/136 (7%)

N=51

7 (4-11)
1-24

46/122 (38%)
76/122 (62%)
14

48/132 (36%)
84/132 (64%)
4

64/132 (48%)
68/132 (52%)
4

62/127 (49%)
65/127 (51%)
9

93/130 (72%)
37/130 (28%)
6

93/133 (70%)
40/133 (30%)
3

(Table 2 continues on next page)
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Trans women (n=62)

Cis women and non-

Overall (n=136)

binary people (n=74)

(Continued from previous page)

Myalgia

No 49/58 (84%)
Yes 9/58 (16%)
Not known or missing data 4

Meningism, encephalitis, or seizure

No 59/60 (98%)
Yes 1/60 (2%)
Not known or missing data 2

Low mood or anxiety

No 44/56 (79%)
Yes 12/56 (21%)
Not known or missing data 6
Arthralgia

No 54/57 (95%)
Yes 3/57 (5%)
Not known or missing data 5

Rash, including viral exanthem

No 4/61 (7%)
Yes 57/61(93%)
Not known or missing data 1

Duration of rash*, days N=11

Median (IQR) 10 (10-22)
Range 7-56

Viral exanthem (rash all over body)

No 53/60 (88%)
Yes 7/60 (12%)
Not known or missing data 2

Type of rash

Vesiculopustular rash 45/52 (87%)
Multiple ulcers 1/52 (2%)
Single ulcer 3/52 (6%)
Macular 0/52

Other 3/52 (6%)
Not known 10
Number of lesions N=56
Median (IQR) 10 (3-20)
Range 1-100
Any anogenital lesionst

No 12/59 (20%)
Yes 47/59 (80%)
Not known 3

Any oral lesionst

No 42/58 (72%)
Yes 16/58 (28%)
Not known 4

Any mucosal lesions§

No 16/48 (33%)
Yes 32/48 (67%)
Not known 14

41/70 (59%)
29/70 (41%)
4

74174 (100%)
0/74
0

43/61 (70%)
18/61 (30%)
13

58/70 (83%)
12/70 (17%)
4

6/73 (8%)
67173 (92%)
1
N=40
18 (13-21)
2-30

61/72 (85%)
11/72 (15%)
2

22/70 (31%)
48/70 (69%)
4

56/71(79%)
15/71 (21%)
3

38/71 (54%)
33/71 (46%)
3

90/128 (70%)
38/128 (30%)
8

133/134 (99%)
1/134 (1%)
2

87/117 (74%)
30/117 (26%)
19

112/127 (88%)
15/127 (12%)
9

10/134 (7%)
124/134 (93%)
2
N=51
15 (10-21)
2-56

114/132 (86%)
18/132 (14%)
4

105/121 (87%)
6/121 (5%)
5/121 (4%)
1/121 (1%
4/121 (3%
15

N=126
10 (5-24)

1-200

)
)

34/129 (26%)
95/129 (74%)
7

98/129 (76%)
31/129 (24%)
7

54/119 (45%)
65/119 (55%)
17

(Table 2 continues on next page)

Based on presumed dates of exposure and symptom
onset (available for 51 individuals), the median incubation
period reported was 7 days (IQR 4-11; range 1-24).
Among those for whom data were available, 76 (62%) of
122 individuals presented with systemic features, the
descriptions and frequency of which are shown in table 2.
124 (93%) of 134 individuals had skin lesions at
presentation, which were described as vesiculopustular
in 105 (87%) of 121 individuals. 95 (74%) of 129 individuals
had at least one anogenital lesion. Mucosal lesions
involving the vagina, anus, or oropharynx or eye occurred
in 65 (55%) of 119 individuals. With regard to oral
involvement, 17 (13%) of 129 individuals had perioral
lesions and 19 (15%) of 130 had oral mucosal involvement.
Among 71 cis women and non-binary individuals
assigned female at birth, 42 (59%) had vulvar lesions and
24 (34%) had vaginal mucosal lesions (table 2; figure 2).
One (2%) of 60 trans women had vulvar lesions, and
none had vaginal lesions. Perianal skin lesions occurred
in 45 (76%) of 59 trans women and 17 (24%) of 72 cis
women and non-binary individuals (appendix p 7).
Anorectal mucosal lesions were observed in 25 (56%)
of 45 trans women and eight (11%) of 70 cis women and
non-binary individuals. Anal and vaginal sex were
commonly reported in association with lesions in those
anatomical sites (ie, anal sex was reported in
49 of 64 individuals with anal lesions and vaginal sex was
reported in 35 of 46 individuals with vaginal lesions;
appendix p 7). The majority of those reporting oral sex
did not report oral lesions (53 of 73). Overall, 34 (26%) of
129 individuals had no anogenital lesions.

The median number of lesions reported was ten
(IQR 5-24; range 1-200; N=126), and these numbers were
similar for cis and trans women. In people in whom non-
sexual routes of transmission were suspected (N=46), the
median number of lesions (11 [IQR 5-40; range 1-100])
was very similar to that in people with suspected sexual
routes of transmission (10 [IQR 4-20; range 1-200]), and
no substantial differences were noted in the median
incubation period (7 days [IQR 4-17] vs 7 days [4-10],
respectively), the proportion of individuals with systemic
symptoms before rash (23 [61%] of 38 vs 53 [63%] of 84,
respectively), or the median duration of rash (18 days
[13-21] vs 15 days [10-20], respectively). However, people
with suspected non-sexual routes of transmission less
commonly had anogenital lesions (21 [53%] of 40) or
mucosal lesions (28 [65%] of 43) than people with
suspected sexual transmission did (anogenital lesions
13 [15%)] of 89; mucosal lesions 26 [34%)] of 76; appendix p 9).
Extragenital lesions are described in detail in two nurses
infected through occupational exposure, who presented
with lesions at the site of inoculation or skin contact
(figure 3).

The proportion of samples from each anatomical site
tested that were positive for monkeypox virus on PCR are
shown in the appendix (p 8). Skin swabs were positive in
123 (100%) of 123 and vaginal swabs in 14 (100%)
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of 14 individuals from whom they were taken.
Nasopharyngeal swabs were positive in 27 (73%) of 37,
anorectal swabs in 19 (79%) of 24, and blood samples in
three (75%) of four individuals from whom they were
taken.

17 (13%) of 136 women (including 15 [20%)] cis women
and non-binary individuals and two [3%)] trans women)
were hospitalised. Reasons for admission included
cellulitis, abscess, or bacterial superinfection; severe
anorectal pain; odynophagia; infection control purposes;
ocular lesion; and altered mental status and worsening
left-sided weakness (table 2).

Monkeypox virus infection was treated with the
antiviral tecovirimat in a higher proportion of trans
women (21 [34%] of 62) than cis women and non-binary
individuals (12 [16%)] of 74). Six (4%) of 136 individuals
overall received post-exposure vaccination. Pre-exposure
vaccination (since May, 2022) was reported in eight (13%)
of 62 trans women and two (3%) of 74 cis women and
non-binary individuals. Tecovirimat treatment was more
commonly given to individuals living with HIV (13 [35%)]
of 37) than to individuals not living with HIV (20 [20%]
of 99), but the proportions of individuals hospitalised
were similar between individuals living with HIV
(four [11%] of 37) and individuals not living with HIV
(13 [13%] of 99).

Of the two individuals who were pregnant at the time
of at the time of writing this Article, both have ongoing
pregnancies.

No deaths occurred in the cohort.

Discussion
Ours is the first case series to focus on and describe the
risk factors and clinical presentations of monkeypox
virus infection in cis and trans women and non-binary
individuals assigned female at birth during the
2022 global outbreak. Previously published series or
cohorts included almost exclusively men, primarily
sexually active GBMSM, with the proportion of women
ranging from 0% to 3-8%.° Furthermore, most
epidemiological surveillance datasets have not distin-
guished between cis and trans women, thereby
prohibiting a detailed description and characterisation
of any differences in these two subpopulations,”* which
are generally under-represented and under-reported in
HIV and sexual health research.” Although women
account for a minority of infections reported in the
current monkeypox outbreak (<5%),” we anticipate that
this might change as the outbreak evolves. It is important
to collect and report on these infections to investigate
sex and gender specificities in disease presentation. We
observed many similarities in transmission and clinical
characteristics in trans women to those that we
previously reported for men,” but noted several
differences for cis women and non-binary individuals.
Inequalities and social determinants of health have been
reported as a significant underlying problem, especially for

Trans women (n=62)

Cis women and non-

Overall (n=136)

binary people (n=74)

(Continued from previous page)

Vulvar skin lesions (non-mucosal)

No 59/60 (98%)
Yes 1/60 (2%)
Not known 2

Perianal skin lesions (non-mucosal)

No 14/59 (24%)
Yes 45/59 (76%)
Not known 3

Perioral skin lesions (non-mucosal)

No 50/58 (86%)
Yes 8/58 (14%)
Not known 4

Non-genital skin lesions—face

No 44/59 (75%)
Yes 15/59 (25%)
Not known 3

Non-genital skin lesions—trunk

No 32/58 (55%)
Yes 26/58 (45%)
Not known 4

Non-genital skin lesions—palms or soles

No 44/57 (77%)
Yes 13/57 (23%)
Not known 5

Mucosal lesions—lips or oral

No 51/56 (91%)
Yes 5/56 (9%)
Not known 6

Mucosal lesions—pharyngeal

No 48/56 (86%)
Yes 8/56 (14%)
Not known 6

Mucosal lesions—anorectal

No 20/45 (44%)
Yes 25/45 (56%)
Not known 17

Mucosal lesions—vaginal

No 55/55 (100%)
Yes 0/55

Not known 7

Mucosal lesions—ocular

No 58/58 (100%)
Yes 0/58
Not known 4

Mucosal lesions—urethral

No 55/55 (100%)
Yes 0/55
Not known 7

29/71 (41%)
42/71(59%)
3

55/72 (76%)
17/72 (24%)
2

62/71 (87%)
9/71 (13%)
3

48/72 (67%)
24/72 (33%)
2

38/72 (53%)
34/72 (47%)
2

49/72 (68%)
23/72 (32%)
2

60/74 (81%)
14/74 (19%)
0

65/71(92%)
6/71 (8%)
3

62/70 (89%)
8/70 (11%)
4

47171 (66%)
24/71 (34%)
3

72/73 (99%)
1/73 (1%)
1

64/65 (98%)
1/65 (2%)
9

88/131 (67%)
43/131(33%)
5

69/131 (53%)
62/131 (47%)
5

112/129 (87%)
17/129 (13%)
7

92/131 (70%)
39/131 (30%)
5

70/130 (54%)
60/130 (46%)
6

93/129 (72%)
36/129 (28%)
7

111/130 (85%)
19/130 (15%)
6

113/127 (89%)
14/127 (11%)
9

82/115 (71%)
33/115 (29%)
21

102/126 (81%)
24/126 (19%)
10

130/131 (99%)
1/131 (1%)
5

119/120 (99%)
1/120 (1%)
16

(Table 2 continues on next page)
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Trans women (n=62)  Cis women and non- Overall (n=136)
binary people (n=74)
(Continued from previous page)
Admitted to hospital for monkeypox virus infection
No or not known 60/62 (97%) 59/74 (80%) 119/136 (88%)
Yes 2/62 (3%) 15/74 (20%) 17/136 (13%)
Reason for admission
Abscess 0/2 2/15 (13%) 2/17 (12%)
Cellulitis or bacterial 0/2 2/15 (13%) 2/17 (12%)
superinfection
Ocular lesion 0/2 1/15 (7%) 1/17 (6%)
Infection control 0/2 2/15 (13%) 2/17 (12%)
Altered mental status and 0/2 1/15 (7%) 1/17 (6%)
worsening left-sided
weakness
Odynophagia 0/2 3/15 (20%) 3/17 (18%)
Severe anorectal pain with or 1/2 (50%) 2/15 (13%) 3/17 (18%)
without tenesmus
Other 1/2 (50%) 2/15 (13%) 3/17 (18%)
Antibiotic use during monkeypox virus infection
No or not known 55/62 (89%) 50/74 (68%) 105/136 (77%)
Yes 7/62 (11%) 24/74 (32%) 31/136 (23%)
Monkeypox-specific treatment
No or not known 38/62 (61%) 59/74 (80%) 97/136 (71%)
Yes 24/62 (39%) 15/74 (20%) 39/136 (29%)
Tecovirimat 21/62 (34%) 12/74 (16%) 33/136 (24%)
Post-exposure vaccine 3/62 (5%) 3/74 (4%) 6/136 (4%)
Vaccinated with smallpox vaccine since May, 2022
No or not known 54/62 (87%) 72/74 (97%) 126/136 (93%)
Yes 8/62 (13%) 2/74 (3%) 10/136 (7%)
History of smallpox vaccination
No or not known 59/62 (95%) 70/74 (95%) 129/136 (95%)
Yes 3/62 (5%) 4174 (5%) 71136 (5%)
Data are n/N (%), median (IQR), or range; N signifies the number of individuals with available data. *Time from first
lesion to scab detaching. tRefers to at least one of the following: a vulvar or perianal skin lesion or an anorectal or
vaginal mucosal lesion. #Refers to at least one of the following: a perioral skin lesion or an oral or lip or pharyngeal
mucosal lesion. SRefers to any mucosal lesion in at least one of the following mucosal sites: pharyngeal, anorectal,
vaginal, urethral, eye, or conjunctival.
Table 2: Clinical characteristics

10

Black and Latinx people in the USA, who have been
disproportionately affected by monkeypox during the
current outbreak .* In our case series, White women and
non-binary individuals represented only around a third of
cases. Almost half of our cohort were trans women, a group
more likely to be negatively affected by social determinants
of health. Trans women have higher rates of HIV and STIs
than cis women and non-binary individuals, which might
influence the acquisition and clinical course of monkeypox
virus infection, and also face barriers to accessing health
care and social support.** Our data showed that a higher
proportion of trans women engaged in sex work (55%)
compared with the proportion of cis women and non-
binary people (3%), suggesting higher levels of precarity
and vulnerability, which might include factors like
homelessness, injection drug use, and migrant status.

Although 121 (89%) of the 136 individuals in this global
case series reported having sex with men, 59% of cis
women and non-binary individuals had a regular male
partner, whereas 73% of trans women had multiple male
partners. Having multiple sexual partners was a common
risk factor for monkeypox virus infection in previous series
in men." Sexual contact was thought to be the most likely
route of transmission in 74% of our cohort overall. This
value is lower than the 95-100% reported in series of
men.” However, we found differences in trans women
compared with cis women and non-binary individuals.
Although clinicians were required to select a single choice
for the suspected route of transmission, no trans women
(of those with a reported suspected route of transmission)
were thought to have acquired monkeypox virus infection
outside of sexual contact. Attendance at LGBTQ+ Pride
events and large gatherings has been a prominent
association in men during the global outbreak
(32-36% attendance); by contrast, only 7% of all individuals
in our series attended LGBTQ+ Pride or other large
gatherings within the month preceding symptom onset.**

18 (24%) of 74 cis women and non-binary individuals
were thought to have contracted monkeypox without
sexual contact, including via occupational contact and
close non-sexual contact within and outside the
household. Notably, those who acquired monkeypox
through non-sexual routes were less likely to have the
anogenital lesions that have been characteristic of the
global outbreak. More cis women and non-binary
individuals were reported as having known contact with
people with confirmed monkeypox virus infection (43%)
than did trans women (10%).

HIV has emerged as a highly significant association
during the multicountry 2022 outbreak, with the CDC
reporting HIV co-infection in 46% of individuals with
monkeypox in the USA,* and other cohorts reporting an
HIV prevalence of 28-47% among individuals diagnosed
with monkeypox virus infection.”™ In the current case
series, the HIV prevalence among trans women was very
high at 50% (31 of 62 individuals), and much lower
(six [8%)] of 74), but still substantial, in cis women and
non-binary individuals. Similar to global case series in
men, the median CD4 cell count in the 37 individuals
living with HIV in the current case series was high at
600 cells per uL (IQR 487-805), and 36 (97%) were on
antiretroviral therapy.

In reports of the current monkeypox virus outbreak,
57-95% of individuals with monkeypox virus infection and
without HIV were reported to be using PrEP.*** In the
current series, PrEP use was reported in 19 (19%) of
99 all individuals without known HIV infection, but was
markedly more common in trans women (18 [58%)] of 31)
than cis women and non-binary individuals (one [2%)]
of 68) without HIV.” 65% of trans women and 53% of cis
women and non-binary individuals without known HIV
were tested for HIV at presentation for monkeypox,
suggesting that the strong association between a
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monkeypox virus diagnosis and HIV infection has,
regrettably, still not translated into systematic HIV
screening for all individuals with monkeypox virus
infection.”” More concurrent STIs were documented in
trans women (21%) than in cis women and in non-binary
individuals (7%). However, it is notable that in some
countries, screening for Chlamydia trachomatis and
Neisseria gonorrhoeae infections were not routinely done
because of laboratory restrictions relating to biosafety.

In the historic literature, children are known to be at a
higher risk of severe disease if infected with monkeypox
virus. Transmission from women (and men) to children
has been a great concern during the current outbreak.” In
our case series, despite children being in the home of
19 (26%) of 74 cis women and non-binary people, only two
transmissions to a child were reported, suggesting very
limited chains of transmission, similar to what has been
previously reported." Severe consequences of monkeypox
for pregnancy outcomes have also previously been
reported, with high risks of severe congenital infection,
pregnancy loss, and maternal morbidity and mortality.
We reported only two cases in pregnant individuals who
have not yet delivered, and hence the outcomes are
unknown.

Although 66% of trans women in the current series
presented to sexual health or HIV clinics, this proportion
was much lower for cis women and non-binary
individuals (28%), who presented to a wide variety of
medical specialties, reinforcing the importance of
awareness of the clinical features of monkeypox beyond
sexual health, infectious diseases, and HIV specialists.
Given that case definitions have emphasised the
increased risk of monkeypox virus infection among
GBMSM, women might be less commonly diagnosed.
This observation is supported by the higher rates of
misdiagnosis and multiple appointments before
confirmation of diagnosis in cis women and non-binary
individuals compared with trans women. This finding
also highlights the overlap between the clinical
manifestations of monkeypox virus and other clinical
syndromes (such as varicella; hand, foot, and mouth
disease; herpes simplex; and syphilis) and the need for

Figure 2: Evolution of vulvovaginal manifestations of monkeypox in one individual

(A-C) Day 3 from symptom onset: vesicular or pustular lesions. (D-F) Day 5 from symptom onset: pustular lesions
and erosion of the lesions, with initial swelling of the labia. (G-1) Day 8 from symptom onset: scab formation on
most lesions with labial hypertrophy and severe oedema. (J-L) Day 14 from symptom onset: healing of most

ongoing clinician education to better recognise and test
for monkeypox virus infection.’ Trans women, as in the
male case series, often had more localised infections

with mucocutaneous involvement, not always
accompanied by systemic symptoms.

The type of sexual activity individuals reported was
varied: among cis women and non-binary individuals,
69% reported vaginal sex and 14% reported anal sex,
whereas no trans women reported vaginal sex and all
reported anal sex, correlating with the clinical
presentation.” This finding is not surprising given the
very low prevalence of vaginoplasty in the USA
(around 12%) and the likelihood of lower prevalence in
low-income and middle-income countries.” Vulvovaginal
lesions were more common in individuals who engaged

lesions and improvement of labial oedema.

in vaginal sex, and anal lesions or proctitis were more
common when anal sex was reported. This is consistent
with findings from a Spanish cohort, which showed that
GBMSM who reported anal-receptive sex were
significantly more likely to have proctitis than those who
did not were.*

Hospital admission rates within different cohorts have
ranged from 2% to 13%.*° In our series, 13% of
individuals overall were managed as inpatients. It is not
clear why more trans women received tecovirimat in
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Figure 3: Manifestations of monkeypox virus infection following occupational exposure in two nurses caring
for individuals with monkeypox virus infection

(A-E) A scalpel wound on the right hand of a nurse (nurse 1), which occurred during the sampling of a monkeypox
virus lesion in a person living with HIV. Monkeypox post-exposure prophylaxis was not prescribed because of a lack
of availability. Nurse 1 received local wound care and HIV post-exposure prophylaxis. (F-) Lesions on the hand of
another nurse (nurse 2) exposed because of inadequate availability of personal protective equipment during
handling of monkeypox virus samples. Images show thumb lesions on day 5 (F) and day 14 (G) after exposure and
finger lesions day 14 (H) and day 15 (1) after exposure. Monkeypox virus post-exposure vaccination was not
prescribed in the case of nurse 2 because of a lack of availability.

12

comparison with cis women and non-binary people, but
it could relate to the higher prevalence of HIV infection
or decreased access to antivirals in low-income and
middle-income countries.

Several limitations of our study should be highlighted.
Our data are derived from an observational retrospective
convenience case series from countries with high
numbers of monkeypox virus infections. It is neither a
population-based sample nor a prospective cohort. We
are, therefore, unable to assess how well our sample
represents the entire population of women and non-
binary individuals with monkeypox virus infection. Our
series includes individuals in whom monkeypox virus
infection was confirmed with various (locally approved)
PCR platforms, except for nine individuals in France
(where PCR testing was restricted in individuals in
whom classic symptoms of and known contacts with
monkeypox virus were reported). Individuals in this case
series had symptoms that led them to seek medical care,
thus individuals who were asymptomatic, had milder
symptoms, were pauci-symptomatic, or had little or no
access to medical care could have been missed.” Women
and non-binary individuals might also be less likely to be
investigated for monkeypox virus given the inclusion of
GBMSM as the main at-risk group in case definitions.

Due to data collection from multiple sites with different
health systems across many countries, some characteristics
might have been collected in a heterogeneous manner. In
our series, based on the recorded medical history, clinicians
were asked to designate a single route of likely transmission
(or “unknown”), and might not have captured all the
potential transmission routes for some individuals.
Furthermore, the relatively few individuals included,
especially when we distinguish cis women and non-binary
people from trans women, limits the generalisability of
our findings. Data on paediatric infections were reported

by individuals affected and were not verified, and are
therefore subject to the potential biases of patient-reported
outcomes.

Finally, the incubation period was estimated on the
basis of reported date of presumed exposure and the
reported date of first symptom. As in other case series,
the accuracy of an individual's recollection of their
potential exposure and symptom dates cannot be
confirmed, and early and subtle symptoms might have
been unrecognised and under-reported, limiting the
accuracy of the estimated incubation period.

In summary, this series provides new insights on the
epidemiology and clinical characteristics of monkeypox
virus infection in cis women, non-binary individuals
assigned female at birth, and trans women worldwide,
who previously have been a small, undifferentiated
percentage in international surveillance reports. It also
reinforces emerging data correlating sexual practices with
the clinical presenting lesions. Indeed, the prominent
genital and mucosal features, which have been a defining
feature of the global outbreak in men, have been replicated
in cis women and non-binary individuals and trans
women, as has the pattern of fewer lesions than previously
described in the historical literature. We hope these
findings will help clinicians consider the diagnosis and
avoid misdiagnosis of monkeypox in women and non-
binary individuals wherever they present, and emphasise
the importance of a detailed sexual history and testing for
other STIs, including HIV.
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