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Summary
Background Human monkeypox, a zoonosis historically endemic to West and South Africa, has led to a worldwide
outbreak driven by human-to-human transmission resulting in an international public health emergency. Endemic
and outbreak monkeypox cases may differ in their affected populations, clinical features, and outcomes. Thus,
profiling cases of the current monkeypox outbreak worldwide is crucial.

Methods We performed a nationwide observational surveillance-based study from May 24 to September 5, 2022.
Patients that met the operational clinical definition of monkeypox or symptomatic close contacts of confirmed
cases were tested by real-time polymerase chain reaction. Clinical data were collected with a standardized case-
report form. We report epidemiologic, sociodemographic, and clinical characteristics of confirmed cases.

Findings Five-hundred and sixty-five human monkeypox confirmed cases were analysed; 97.2% were men, of whom
59.5% identified as men who have sex with men, and 54.5% had human immunodeficiency virus infection. The
median age was 34 years. All patients but one had rash (99.8%), 78.9% had fever, and 47.8% reported myalgia.
The anogenital area was the most commonly affected one by rash (49.6%), and proctitis occurred in 6.2% of
patients. Six patients required hospitalization, of which one died due to causes unrelated to monkeypox.

Interpretation The 2022 monkeypox outbreak in Mexico is mainly driven by middle-aged men who have sex with
men, of which a large proportion are persons who live with human immunodeficiency virus infection. Clinical
features such as the high proportion of anogenital lesions suggest sexual contact is a pivotal transmission
mechanism in this outbreak.

Funding This research was supported by grant A1-S-18342 from Consejo Nacional de Ciencia y Tecnología
(CONACyT), Mexico (to S.I.V.-F.).

Copyright © 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Monkeypox virus; Orthopoxvirus; Mexico; Epidemiology; Viral zoonosis
*Corresponding author. Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Vaso de Quiroga 15, Tlalpan, CDMX, 14080, Mexico.
**Corresponding author. Subsecretaría de Prevención y Promoción de la Salud, Secretaría de Salud, Gobierno de México, México City, 06600, Mexico.
***Corresponding author. Comisión Coordinadora de Institutos Nacionales de Salud y Hospitales de Alta Especialidad, Mexico City, 14610, Mexico.

E-mail addresses: hugo.lopez-gatell@salud.gob.mx (H. López-Gatell), gustavo.reyesteran@salud.gob.mx (G. Reyes-Terán), sergio.valdesf@incmnsz.
mx (S.I. Valdés-Ferrer).
iEqual contributors and joint first authors.
jEqual contributors and joint corresponding authors.

www.thelancet.com Vol ▪ ▪, 2022 1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:hugo.lopez-gatell@salud.gob.mx
mailto:gustavo.reyesteran@salud.gob.mx
mailto:sergio.valdesf@incmnsz.mx
mailto:sergio.valdesf@incmnsz.mx
https://doi.org/10.1016/j.lana.2022.100392
https://doi.org/10.1016/j.lana.2022.100392
https://doi.org/10.1016/j.lana.2022.100392
www.thelancet.com/digital-health


Research in context

Evidence before this study
Monkeypox, a zoonotic infection endemic to parts of Central
and West Africa, has recently caused a worldwide outbreak.
We performed a PubMed search for large observational
studies (>50 patients) of monkeypox cases during the current
outbreak in which clinical features were described. We used
the term “monkeypox” with no language restrictions and
limited our search from May 1, 2022 (the date of the first
reported case) until September 3, 2022. Eight studies met our
criteria for inclusion. Seven of these studies were from Europe
and one from the United States. Only two of the studies
evaluated country-wide cases through epidemiologic
surveillance. All studies reported a vast majority of affected
men, with a high proportion being men who have sex with
men (MSM) and an important percentage being persons
living with human immunodeficiency virus (PLHIV). Rash was
almost universally present, with the anogenital region being
the most commonly affected area.

Added value of this study
Our country-wide study evaluated over 500 confirmed
monkeypox cases in Mexico and is the first major
epidemiologic study of monkeypox in Latin America. We
thoroughly described sociodemographic and clinical
characteristics. Akin to other studies, we also found a high

percentage of men (97.2%), of which 59.5% self-identified as
MSM and more than half as PLHIV. Of note, before this
outbreak, data on PLHIV had been scant, and the high
proportion observed in our study helps to illustrate how these
patients are affected. Rash was almost universal, and we also
observed that the anogenital region was the most affected
area. In conjunction with the debut of proctitis as a symptom
in reports of this outbreak, the aforementioned highlights
that sexual contact is perhaps the pivotal mechanism of
transmission during this outbreak. Additionally, we describe
two paediatric and two adolescent cases, which have been so
far infrequently reported. One patient died due to causes
deemed unrelated to monkeypox, highlighting the potential
for deaths with monkeypox and not due to monkeypox.

Implications of all available evidence
The 2022 monkeypox outbreak is occurring primarily among
middle-aged MSM, many of whom are PLHIV. Close physical
-particularly sexual-contact appears to be particularly relevant
as a transmission mechanism. Our findings are broadly
consistent with those reported elsewhere in the current
outbreak and support implementing preventive measures,
such as vaccination and educational efforts, aimed toward the
primarily affected populations (MSM and PLHIV), with
particular care to prevent stigma.
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Introduction
Human monkeypox is a disease caused by a zoonotic
DNA virus of the Orthopoxvirus genus.1 The mon-
keypox virus was discovered in primates in 1958, and
the first human disease case was detected in 1970 in the
Democratic Republic of Congo.2,3 Ever since, sporadic
zoonotic outbreaks have been documented, mainly in
endemic regions of parts of Central and West Africa.4–7

From 2017 to 2019, travel-associated monkeypox cases
were reported in several countries, including a large
outbreak in Nigeria.7–10 Since then, in May 2022, a
confirmed monkeypox case was documented in the
United Kingdom.11,12 By October 10, more than 71,000
cases had been reported worldwide.11 The Nigeria and
current outbreaks are driven by clade II (west African
clade), the less pathogenic one.1,7,11 Nonetheless, the
World Health Organization (WHO) recognised this
outbreak as a public health emergency of international
concern on July 21, 2022.11

Given that in the past monkeypox transmission
mainly occurred in low-income countries and by zoo-
notic transmission, little was known about the relative
importance of inoculation routes during human-to-
human transmission.1,13 Epidemiological studies of the
2017 outbreak in Nigeria began to shed light on the
potential importance of human-to-human transmission,
particularly via sexual contact.7,14,15 Furthermore, studies
of the current outbreak have found clinical pictures and
transmission patterns not entirely compatible with those
classically described, but similar to those of the 2017
outbreak in Nigeria.12,16,17 Hence, it is vital to study this
disease in multiple contexts, as severity could vary be-
tween populations, including those immunocompro-
mised and people who live with HIV (PLHIV) for whom
there is limited data. Here we describe epidemiologic
and clinical characteristics of laboratory-confirmed
monkeypox cases in Mexico between May and
September 2022.
Methods
Study design and participants
We performed a nationwide observational study based
on passive epidemiological surveillance data. De-
identified clinical metadata were obtained directly
from the Mexican Ministry of Health. Starting on May
24, 2022, reporting suspected monkeypox cases became
mandatory in Mexico. Cases are notified to local epide-
miologic authorities by the attending physicians, who
turn the collected samples to the federal authorities and
www.thelancet.com Vol ▪ ▪, 2022
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fill out a paper-based epidemiologic case report form
(CRF, Appendix pp 2–3) adapted from other CRFs for
infectious diseases with a mandatory report by law (e.g.
rabies and tuberculosis). CRFs are filled by the attending
clinician and record the date on which rash, fever, and
other general symptoms started. Symptoms and signs
are documented by combining patient self-report and
physical examination by the attending clinician,
including specific regions in which rash and lymph-
adenopathy were present. All details on possible expo-
sures to confirmed cases were self-reported.

Operational definitions of cases were developed to
determine which patient samples should be collected.
Probable cases were defined as any person with one or
more skin lesions (of any kind) and at least one of the
following symptoms: fever, myalgia, headache, lymph-
adenopathy, fatigue, arthralgia, back pain, and no other
condition that explained the symptoms.13 Samples were
collected from probable cases in a standardized manner
according to the guidelines for the management of
monkeypox recently published by the Mexican Ministry
of Health.13 Briefly, if the patient had vesicles or pus-
tules, a sample of the liquid was taken. If the patient
mainly had scabs, several were sampled. However, if
more than one type of lesion was present, all viable ones
were sampled. Finally, patients with no identifiable le-
sions that presented with a flu-like disease and were in
contact with a confirmed case during the previous 21
days were tested with a nasal or oropharyngeal swab.

All samples were then refrigerated at 4–8◦C or
frozen (according to the capabilities of each referring
centre) within an hour of collection and stored for up to
5 days, then sent to the National Institute for Diagnosis
and Epidemiologic Reference (INDRE, for its initials in
Spanish), which is the only laboratory with the capability
and due processes to handle monkeypox virus samples
at the time. All samples were then analysed by real-time
polymerase chain reaction (RT-PCR) for monkeypox.
Patients with a positive RT-PCR for monkeypox were
considered confirmed cases.
Statistical analysis
We used medians, interquartile ranges, and total ranges
to describe numeric data, while counts and proportions
were used to describe categorical data. All analyses were
performed with R version 4.1.2.
Ethics
This study was approved by the Ethics and Human
Research committees of the Instituto Nacional de
Ciencias Médicas y Nutrición Salvador Zubirán (ID:
NER-4287). Due to the observational nature of the study
and the use of a de-identified data set, informed consent
was waived.
www.thelancet.com Vol ▪ ▪, 2022
Role of the funding source
The funding source had no role in the design, conduc-
tion, or reporting of the study.

Results
Between May 24 and September 5, 2022, 1146 persons
sought medical attention for symptoms and signs sug-
gestive of human monkeypox infection in Mexico and
were reported to the Mexican Ministry of Health. A total
of 565 cases were confirmed in 26 out of 32 states
(Fig. 1, Appendix Table 1). The epidemiologic curve of
patients is shown in Fig. 2. All samples were identified
as clade II (West African clade). The demographics and
clinical characteristics of the cohort are shown in
Table 1. Altogether, 97.2% were male with a median age
of 34 years. Two-hundred and thirty patients (40.7%)
declined to identify or did not have available data on
sexual orientation/preference; however, among those
who did, 97.6% were men who have sex with men
(MSM), self-identifying as gay or bisexual.

Overall, 299 (52.9%) were PLHIV. HIV viral load was
available for only 74 of those, of whom 66 (89.1%) had
adequate viral control, as evidenced by an undetectable
(≤50 copies/mm3) circulating HIV viral load. Four-
hundred and sixty-one patients (81.6%) were unable to or
declined to identify the potential source of exposure. Eight
patients were healthcare workers. Only one patient died.
He sought medical attention due to suspectedmonkeypox
butwashospitalizeddue to clinical deterioration associated
with sepsis, testing positive for HIV (circulating CD4+ T
cell count, 7 cells/mm3), hepatitis C, and syphilis during
hospitalization. He developed septic shock and respiratory
failure that led to death; no other etiological microorgan-
isms were detected in numerous cultures and serological
testing performed.

Clinical findings are summarized in Tables 2 and 3.
Skin lesions (rash) were an almost universal finding.
However, rash by itself was the initial manifestation in
only 1% of the cohort. Other common findings were
fever (78.9%), myalgia (47.8%), headache (39.9%),
articular pain (42.7%), lymphadenopathy (41.1%), fa-
tigue (33.8%), and odynophagia (24.8%).

Symptoms were generally similar regardless of HIV
infection status (Fig. 3 and Table 2). The distributions of
the number of symptoms and number of rash regions
are shown in Fig. 3A and B. Most patients only had one
region involved with lymphadenopathy (Fig. 3C). In
addition, the presence and location of lymphadenopathy
were similar regardless of HIV infection status; how-
ever, the presence of anogenital rash was more common
in PLHIV (Table 3). The most common skin lesions
were papules (58.7%), and ulcers were the least com-
mon ones (10.2%). Although clinical findings were
similar between females and males, not a single female
patient reported proctitis (Appendix Table 2), and rash
3
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Suspected cases reported to 
the DGE and with samples 

analysed (n=1146)

Laboratory-confirmed cases 
included for analysis (n=565)

Result pending (n=94)Negative result (n=487)

VZV positive (n=13)

HSV positive (n=2)

Fig. 1: Patient selection flowchart. DGE: General Directorate of Epidemiology; HSV: herpes simplex virus; VZV: varicella-zoster virus.
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Fig. 2: Epidemiologic curve of confirmed monkeypox cases in Mexico.
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in the anogenital area was less frequent than in males
(Appendix Table 3).

Two cases occurred in children aged 3 and 9 years
old, and two additional cases were detected in adoles-
cents aged 15 and 17. In none was sexual contact
declared as the possible mode of transmission; however,
the two adolescents developed proctitis. Rash and fever
were the chief complaints (Appendix Tables 4–6).

Discussion
The current monkeypox outbreak is one of three dis-
eases currently considered by the WHO to be public
health emergencies of international concern (the others
being polio and COVID-19).18 Monkeypox is an
understudied disease despite being described over 50
years ago and outbreaks in endemic areas -warning
signs to the current outbreak-have been mostly
ignored.19–21 Given the relatively scarce literature and the
classically-described zoonotic nature of the disease,
much is unknown about human-to-human trans-
mission. This knowledge gap started to be explored
thanks to efforts during the Nigeria outbreak; however,
much remains to be known.7,14 The WHO region of the
Americas currently has the highest number of reported
cases: over 45,000.11 Brazil, Perú, Colombia, and Mexico
are the Latin American countries with the most
confirmed cases. Jointly they account for over 15,000
cases (about 21% of the global total).11 Thus, Latin
www.thelancet.com Vol ▪ ▪, 2022
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Male sex (%) Female sex (%) All patients (%)

Number 549 (97.2) 16 (2.8) 565 (100)

Age 34 (30–41) 36 (29–42) 34 (30–41)

Recent national flight 60 (10.9) 3 (18.8) 63 (11.2)

Recent international flight 46 (8.4) 0 (0) 46 (8.1)

No recent flights 447 (81.4) 13 (81.2) 460 (81.4)

Sexual orientationa – – –

Homosexual 316 (57.6) 0 (0) 316 (55.9)

Bisexual 11 (2) 0 (0) 11 (1.9)

Heterosexual 4 (0.7) 4 (25) 8 (1.4)

Not specified 218 (39.7) 12 (75) 230 (40.7)

Healthcare worker 10 (1.8) 0 (0) 10 (1.8)

Pregnant 0 (0) 2 (12.5) 2 (0.4)

Cared for at a public institution 500 (91.1) 15 (93.8) 515 (91.2)

Current diagnosis of

HIV 299 (54.5) 0 (0) 299 (52.9)

Syphilis 26 (4.7) 1 (6.2) 27 (4.8)

Gonorrhea 2 (0.4) 0 (0) 2 (0.4)

Chronic hepatitis B 1 (0.2) 0 (0) 1 (0.2)

Chronic hepatitis C 10 (1.8) 0 (0) 10 (1.8)

Unspecified chronic hepatitis 4 (0.7) 0 (0) 4 (0.7)

CD4+ cell count in PLHIV (cells/mm3)b 492 (328–700) – 492 (328–700)

Undetectable viral load in PLHIV (<200 copies/mm3)c 66 (89.1) – 66 (89.1)

Possible transmission route:

Sexual contact 94 (17.1) 0 (0) 94 (16.6)

Non-sexual contact 9 (1.6) 1 (6.2) 10 (1.8)

Unknown 446 (81.2) 15 (93.8) 461 (81.6)

Participated in group sex event 3 (0.5) 0 (0) 3 (0.5)

Number of self-reported contacts 1 (0–3) 3 (1–3) 1 (0.5–3)

Required hospitalization 5 (0.9) 1 (6.2) 6 (1.1)

Percentages may not add to exactly 100% due to rounding. Abbreviations: HIV: human immunodeficiency virus infection; PLHIV: persons living with HIV. aAvailable for 174
patients (171 male, 3 female). bAvailable for 222 patients. cAvailable for 74 patients, the percentage was calculated taking this number. Age and CD4 cell count are shown in
median and interquartile ranges. Flights were considered recent if they occurred during the 3 weeks before symptoms started. Self-reported contacts were not necessarily
sexual contacts.

Table 1: Epidemiologic and sociodemographic characteristics of patients with confirmed monkeypox.
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America is a region that previously did not have human
monkeypox and is now heavily afflicted by the outbreak.
As such, reports detailing the characteristics of patients
with monkeypox in the region are lacking. In this study,
we report the clinical and epidemiological characteris-
tics of 565 monkeypox cases in Mexico focused on three
parts: characteristics of patients with monkeypox, their
clinical picture, and potential transmission
mechanisms.

The first large description of endemic monkeypox
included roughly 50% women, and more than 90% of
patients were younger than 15 years of age.4 In sharp
contrast, the current outbreak is driven by adult males,
which account for more than 99% of confirmed cases
worldwide.11 Recent reports describe almost uniformly a
male predominance, particularly MSM, accounting for
nearly 100% of patients in these cohorts.12,16,22,23 In our
study, we also found a male predominance, accounting
for more than 96% of cases. While over 57% also
www.thelancet.com Vol ▪ ▪, 2022
identified as MSM, around 40% did not have data or did
not disclose a sexual preference. Thus, it is likely that
the real proportion is higher. This contrasts with the
Nigeria outbreak, in which a small study documenting
sexual history found that most patients identified as
heterosexual but is consistent with the high proportion
of MSM reported in the current outbreak.12,16,22,24,25

In our cohort, the median age (34 years) is consistent
with that reported elsewhere.12,16,22,23,25 PLHIV also
represent a high proportion of reported cases ranging
from 21 to 41% in the aforementioned studies.12,16,22,23

We found a slightly higher proportion of PLHIV
among our cases (∼53%), but many patients did not
have data on HIV status, suggesting that the actual
proportion of PLHIV is underestimated. However, our
results support what has been reported until now: the
current monkeypox outbreak occurs primarily among
middle-aged MSM, many of whom are PLHIV.18,26 MSM
and PLHIV are unfortunately stigmatized groups, and
5
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Prior HIV diagnosis (%) No prior HIV diagnosis (%) All patients (%)

Number of patients 299 (52.9) 266 (47.1) 565 (100)

Incubation perioda 8 (3–9) 7 (5–10) 8 (4–9)

Initial symptom – – –

Rash 4 (1.3) 2 (0.7) 6 (1)

Fever 16 (5.3) 18 (6.7) 34 (6)

Other symptoms 107 (35.7) 95 (35.7) 202 (36)

Concomitant rash and systemic symptoms 172 (57.5) 151 (56.7) 323 (57)

Rash 299 (100) 265 (99.6) 564 (99.8)

Fever 241 (80.6) 205 (77.1) 446 (78.9)

Shivers 35 (11.7) 29 (10.9) 64 (11.3)

Lymphadenopathies 130 (43.5) 102 (38.3) 232 (41.1)

Fatigue 106 (35.5) 85 (32) 191 (33.8)

Headache 136 (45.5) 112 (42.1) 248 (43.9)

Nausea 5 (1.7) 5 (1.9) 10 (1.8)

Vomit 2 (0.7) 4 (1.5) 6 (1.1)

Myalgias 151 (50.5) 119 (44.7) 270 (47.8)

Articular pain 134 (44.8) 107 (40.2) 241 (42.7)

Lower back pain 35 (11.7) 36 (13.5) 71 (12.6)

Proctitis 26 (8.7) 9 (3.4) 35 (6.2)

Conjunctivitis 0 (0) 5 (1.9) 5 (0.9)

Photophobia 1 (0.3) 0 (0) 1 (0.2)

Cough 12 (4) 28 (10.5) 40 (7.1)

Odynophagia 66 (22.1) 74 (27.8) 140 (24.8)

aData available for 17 patients. The incubation period is shown in median and interquartile range.

Table 2: Clinical characteristics of patients with confirmed monkeypox infection.
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the current outbreak has the potential to push this
further. Outbreak containment measures, including
vaccines -whenever available-must be aimed at these
at-risk populations, but a careful and thoughtful
approach must be made to prevent and reduce stigma.

Clinical manifestations of monkeypox contrast be-
tween historical and current descriptions. Classically,
the disease was divided into prodromal and rash phases,
in which fever and lymphadenopathy preceded rash in
almost all patients.4,5 Skin lesions appeared 1–3 days
later, with the face being the most common starting site,
and after spreading to other areas.4 In the current
outbreak, rash was very common or even, as in our
cohort, almost universally present. Interestingly, in our
study, a few patients debuted with rash, and about half
had a simultaneous appearance of rash and other sys-
temic symptoms. Lesions in the genital or perianal area
have been reported in a high proportion of patients,
ranging from 36% to 92% in those cared for at sexual
health clinics.12,16,22,23,27 However, historical reports do
not describe lesions in this area, only in the context of a
generalized rash.4,5 Studies during the Nigerian
outbreak were the first to report anogenital lesions, and
researchers began hypothesizing about the potential role
of sexual transmission.14 This made PLHIV a population
of interest, particularly because some patients were
diagnosed with HIV during their medical visit due to
monkeypox and were more likely to present with genital
lesions.17 Lesions in the anogenital area were observed
in almost half of our study population, more so among
PLHIV. Interestingly, we observed a low proportion of
proctitis (around 6%), contrasting with almost 40% in
other reports, which could be due to under-
reporting.12,16,22,23

Monkeypox virus is considered to be transmitted
via droplets and direct contact with lesions or fomites;
the latter being regarded as the predominant mecha-
nism.1,13 In previous studies where some patients were
exposed via the bite of an infected animal, only a third
of patients developed lesions on the affected site.27

Other outbreaks outside of endemic areas have been
mainly linked to contact with lesions of a confirmed
case but provide no information on particular sites of
touch and subsequent lesion development.15,28 How-
ever, the combination of new-onset anogenital lesions
and proctitis suggests that inoculation via direct con-
tact has an essential role in spreading the current
outbreak. This hypothesis is supported by data from
the current and Nigerian outbreaks.12,17 The virus has
also been detected in semen of confirmed cases, but
the transmission potential of this route is not certain.29

Thus, human monkeypox appears to be transmitted
through sexual contact, but care must be taken before
properly labelling it as a sexually transmitted condition
due to the potential stigmatizing implications this can
entail.18
www.thelancet.com Vol ▪ ▪, 2022
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Prior HIV diagnosis (%) No prior HIV diagnosis (%) All patients (%)

Number of patients 299 (52.9) 266 (47.1) 565 (100)

Lymphadenopathiesa 130 (43.5) 102 (38.3) 232 (41.1)

Number of affected regions 1 (1–1) 1 (1–1) 1 (1–1)

Affected regions

Cervical 54 (18.1) 44 (16.5) 98 (17.3)

Retroauricular 4 (1.3) 4 (1.5) 8 (1.4)

Submandibular 5 (1.7) 6 (2.3) 11 (1.9)

Occipital 0 (0) 1 (0.4) 1 (0.2)

Axillary 8 (2.7) 6 (2.3) 14 (2.5)

Inguinal 79 (26.4) 48 (18) 127 (22.5)

Rashb 299 (100) 265 (99.6) 564 (99.8)

Number of affected regions 3 (2–4) 2 (2–3) 2 (2–3)

Affected regions

Scalp 43 (14.4) 31 (11.7) 74 (13.1)

Face 103 (34.4) 89 (33.5) 192 (34)

Mouth 24 (8) 18 (6.8) 42 (7.4)

Neck 32 (10.7) 30 (11.3) 62 (11)

Chest 137 (45.8) 112 (42.1) 249 (44.1)

Back 16 (5.4) 12 (4.5) 28 (5)

Upper limbs 149 (49.8) 130 (48.9) 279 (49.4)

Hands 8 (2.7) 17 (6.4) 25 (4.4)

Palms 13 (4.3) 11 (4.1) 24 (4.2)

Abdomen 47 (15.7) 34 (12.8) 81 (14.3)

Genital and/or perianal area 171 (57.2) 109 (41) 280 (49.6)

Lower limbs 116 (38.8) 93 (35) 209 (37)

Feet 1 (0.3) 6 (2.3) 7 (1.2)

Soles 14 (4.7) 7 (2.6) 21 (3.7)

Generalizedc 10 (3.3) 8 (3) 18 (3.1)

Skin lesions – – –

Macules 119 (39.7) 94 (35.3) 213 (37.6)

Papules 190 (63.5) 142 (53.3) 332 (58.7)

Vesicles 155 (51.8) 142 (53.3) 297 (52.5)

Pustules 140 (46.8) 110 (41.3) 250 (44.2)

Scabs 81 (27) 56 (21.1) 137 (24.2)

Ulcers 37 (12.3) 21 (7.8) 58 (10.2)

aFor 27 patients that had lymphadenopathy no specific region was reported. bFor 35 patients that had rash no specific region was reported. cPatients with rash classified as
“generalized” and in whom no specific region was reported. The number of affected regions is shown in median and interquartile ranges.

Table 3: Characteristics and distribution of rash and lymphadenopathies in confirmed monkeypox cases.

Articles
Study limitations
Our study has several limitations. Because the infor-
mation comes from passive surveillance, cases are not
actively sought out in the community. Reporting chan-
nels are facilitated as much as possible, but cases may
still be missed if patients decide not to look for health-
care, are unable to access care, or if healthcare workers
do not report a case. Testing for other diseases that
cause rash (such as herpes and varicella) and sexually
transmitted infections was not regularly performed.
Only in some cases in which monkeypox was negative
were such tests performed. Thus, it is likely that a
higher number of patients with monkeypox had other
infections that could go undetected. Additionally,
www.thelancet.com Vol ▪ ▪, 2022
gender was not documented in the reporting system,
only biological sex. Consequently, we could not include
a gender-based description. To overcome this, a gender
item has already been incorporated in the revised
version of the epidemiologic reporting form. Symptoms
were not uniformly interrogated for every patient, and
documentation of the clinical picture was mostly pas-
sive; hence, patients likely provided the most worrisome
signs or symptoms, and subtler ones could have inad-
vertently been ignored. Skin lesions were not assessed
in every case by a dermatologist, so misclassification of
lesion type could have occurred. However, the docu-
ment published by the Health Secretariat of Mexico for
the management of monkeypox provided examples and
7

www.thelancet.com/digital-health


0

20

40

60

80

100

1 2 3 4 5 6 7 8 9 10 11 13
Number of symptoms

N
um

be
r 

of
 p

at
ie

nt
s

HIV status

No diagnosis
Prior/concurrent 
diagnosis

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 10
Number of regions with rash

N
um

be
r 

of
 p

at
ie

nt
s

0

20

40

60

80

100

120

140

160

1 2 3 4
Number of regions with lymphadenopathy

N
um

be
r 

of
 p

at
ie

nt
s

A B C

Fig. 3: Number of symptoms (A), rash (B) and lymphadenopathy regions (C) stratified by HIV status. For 27 patients that had lymphadenopathies and 35 patients
with rash, no specific region was reported.
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guidance regarding skin lesions, so information bias
was likely reduced with this intervention. In part, based
on an initial analysis in this report, the Mexican Health
Ministry modified a standardized reporting format
specifically for monkeypox to improve our understand-
ing of the disease and the epidemiologic response.

In conclusion, the current monkeypox outbreak in
Mexico is mainly driven by middle-aged men who
have sex with men, of which a large proportion are
persons who live with human immunodeficiency virus
infection. Containment measures should include
spreading trustworthy information about known
spread mechanisms and, whenever available, targeting
vaccination to groups at higher risk of infection with
monkeypox.
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