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Up to 27 May 2022, Portugal has detected 96 con-
firmed cases of monkeypox. We describe 27 confirmed
cases (median age: 33 years (range: 22-51); all males),
with an earliest symptom onset date of 29 April.
Almost all cases (n = 25) live in the Lisbon and Tagus
Valley health region. Most cases were neither part of
identified transmission chains, nor linked to travel or
had contact with symptomatic persons or with ani-
mals, suggesting the possible previously undetected
spread of monkeypox.

Human monkeypox (MPX) is a zoonotic disease caused
by the monkeypox virus (MPXV) [1,2], which is endemic
in several African countries [3,4]. Since the first ever
case of human monkeypox was confirmed in Portugal
on 17 May 2022, Portugal has become one of the
most affected countries of the evolving outbreak out-
side endemic areas [5]. A multidisciplinary team was
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established to confirm the outbreak, investigate its ori-
gin and chains of transmission, and implement control
measures. In this study, we describe the preliminary
results of the outbreak investigation and the epidemio-
logical characteristics of 27 confirmed cases.

Outbreak detection

On 3 May 2022, five males with atypical skin ulcera-
tive lesions with similar body distribution presented at
Centro Hospitalar Universitario de Lisboa Central sexu-
ally transmitted infections (STI) outpatient clinic and at
the GAT-CheckpointLX, a community based STI clinic
for men who have sex with men (MSM). The lesions
appeared predominantly in the genital area (perianal,
scrotum and lining of the penis) as whitish-coloured
lesions, which evolved with the formation of a central
crust. All lesions were at the same clinical stage. Two
cases had papules with similar characteristics on the
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TABLE 1

Working case definition for monkeypox [6], Portugal, 29 April-23 May 2022

Case classification  Definition

Suspected case

A person of any age with a rash (macular, papular, vesicular or pustular; generalised or localised) AND/OR

anogenital complaints (including ulcers), with sudden symptom onset since 15 March 2022, unexplained by other
differential diagnoses

AND

one or more of the following signs/symptoms: fever of sudden onset(238.0°C), asthenia, myalgia, backache,
headache, lymphadenopathy.

A person of any age who meets the suspected case criteria AND one or more of the following conditions:

e contact with a suspected, probable or confirmed case of MPXV infection within 21 days before onset of symptoms,

Probable case

e a person who had multiple or anonymous sexual partners within 21 days before symptom onset,
e hospital admission because of a clinical condition consistent with a suspected case,

e travel history to MPX-endemic countries within 21 days before symptom onset.

Confirmed case

A person with a laboratory-confirmed MPX infection (real-time PCR-positive test result and/or nucleotide sequencing)
in a clinical sample.

MPX: monkeypox; MPXV: monkeypox virus.

trunk and limbs, but not more than 20 papules in total.
The lesions in the intertriginous areas were sometimes
ulcerated, which were the most painful according to the
cases.

A broad list of differential diagnoses was considered,
and many infections were ruled out including herpes
simplex virus (HSV-1/2) infection, human immunodefi-
ciency virus (HIV) infection, early syphilis, chancroid,
gonorrhoea and chlamydia. On 16 May, following an
alert on the European Centre for Disease Prevention
and Control (ECDC) EpiPulse platform from the United
Kingdom (UK) about a positive case of monkeypox
in an individual with similar genital lesions, labora-
tory tests for orthopoxviruses were conducted and an
emergency management team was established. On 17
May, the National Institute of Public Health (Instituto
Nacional de Salde Doutor Ricardo Jorge, INSA, IP)
provided real-time PCR laboratory confirmation of
the first three cases of MPX. The Portuguese General
Directorate of Food and Veterinary Medicine laboratory
of animal health was contacted upon the detection of
these first cases.

Timeline of the outbreak and descriptive
epidemiology

Up to 27 May 2022, 96 cases of MPX have been con-
firmed in Portugal, accordingly to our case definition
[6] (Table 1). Of these, 41 cases had data on date of
symptom onset and exposure. An epidemic curve
(Figure) shows the first cases in Portugal had symptom
onset as early as 29 April; cases continued to be diag-
nosed throughout the analysis period (29 April-23 May
2022). The epidemic curve also shows different expo-
sure routes, including attendance at specific venues,
i.e. saunas used for sexual encounters, travel abroad

(Spain, UK and Brazil) during the incubation period [7]
and contact with non-Portuguese nationals. Only one
case was a contact of another confirmed case.

We obtained information on demographic character-
istics, clinical presentation, and exposure from all 96
cases through face-to-face and phone interviews, using
standardised case-investigation forms. We collected
in-depth information on a subset of 27 confirmed
cases and summarised the sociodemographic and clin-
ical characteristics of the cases for which information
from laboratory and epidemiological investigation was
available (Table 2). The following analyses were based
on these 27 confirmed cases.

Cases resided mainly in the Lisbon and Tagus Valley
(LVT) health region (n=25), with one also occurring in
North Region and one in Algarve. Ages ranged from 22
to 51 years (median: 33 years) with the majority aged
30-39 years (n=13). All cases were male. Considering
exposure in the 21 days preceding symptom onset,
very few cases (1/10) reported contact with people pre-
senting similar symptoms or history of travel abroad
(4/27). Where data were available, almost all cases
identified themselves as men who have sex with men
(MSM) (18/19) whereas one case reported having sex
with only women.

During the 21-day period before the onset of symp-
toms, most cases (14/16 with available data) reported
having had sex with multiple partners. Of the 27 cases,
six cases reported attendance at a sauna in the LVT
health region, one case reported frequenting a sauna
in the UK and four cases reported travelling abroad.
Three had contact with animals (two cases with cats
and one case with pigs).
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FIGURE

Confirmed monkeypox cases by date of symptom onset and exposure, Portugal, 29 April-23 May 2022 (n=41%)
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‘Visited Venue 1/2’ refers to confirmed cases who have been linked because of visiting the same venues. ‘No information available’ refers to
no travel or contact data available. Travel to Spain, United Kingdom and Brazil was reported during the incubation period.

The most common symptoms were exanthema (n=14),
inguinal lymphadenopathy (n=14), fever (n=13), geni-
tal ulcers (n=6). A total of 14 cases had an HIV infec-
tion. Three cases required hospitalisation because of
their clinical condition, of which two have since been
discharged. No deaths have been registered up to 27
May 2022. One middle-aged case reported prior vac-
cination against smallpox.

Laboratory investigations

Since the clinical picture of MPX has been atypical in
this outbreak (Table 2), with lesions reported to start in
the genital area instead of the face, additional labora-
tory tests were performed to exclude other infectious
diseases at the time of detection. A total of 190 samples
obtained from 145 suspected cases (133 males and 12
females, which includes the 96 confirmed cases) were
collected in 23 governmental and non-governmental
healthcare facilities throughout Portugal between 5 and
27 May 2022. The specimens tested included swabs of
lesion surfaces, exudate and/or crusts from lesions in
the palms, genital area, and/or oral mucosa. Diagnosis
with PCR in real time was based on the detection of
the Orthopoxvirus genus gene rpoi18, followed by
Sanger sequencing of PCR products. Specific identifi-
cation of MPXV was performed as previously described
[8-10]. On 20 May, the virus clade was identified by
metagenomics performed directly from a confirmed
case sample using an Oxford Nanopore Technologies
(ONT) MinlON sequencer [11].

Of 145 suspected cases, 96 (66.2%) tested positive for

MPXV DNA by PCR, with virus identity being confirmed
by sequencing in the first three cases. Preliminary
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analysis of the virus genome sequence showed that it
belongs to the West African clade [11,12], and is closely
related to viruses previously imported from Nigeria to
the UK, Israel, and Singapore in 2018 and 2019 [13,14].

Early control measures and public health
response

The Public Health Emergencies Centre and the Health
Authorities in Portugal established an emergency man-
agement team to coordinate the response, investigate
the outbreak, and perform contact tracing. One of the
goals was to identify the event that introduced the
virus into Portugal. Contact tracing has been difficult,
as a large proportion of cases engaged in sex with mul-
tiple and/or anonymous sex partners. For confirmed
cases, home isolation was recommended until lesions
fade away, including exclusion of work (sick leave).
The self-monitoring of contacts was recommended for
21 days from the date of last exposure (direct contact)
to a case, per the World Health Organization (WHO)
close contact definition [15]. A strategy for post-expo-
sure prophylaxis of contacts with a poxvirus-derived
vaccine is being considered. Healthcare workers have
been advised to adhere to standard contact precau-
tions, hand hygiene and barrier nursing through use of
personal protective equipment (PPE) including gloves,
face mask, gown, and goggles.

Other measures in place have included revisiting the
first cases reported and —in close collaboration with
clinicians — clarification of possible transmission
chains and places of exposure. Active case finding
using established standard case definitions together
with prompt sample collection (lesion specimens for
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TABLE 2

Demographic and clinical characteristics of confirmed
monkeypox cases, Portugal, 1-23 May 2022 (n=27)

Confirmed monkeypox cases

Variables

n=27
Sex
Male 27
Female o
Age (years)
20-29 7
30-39 13
40-49 3
50-59 1
Unknown 3
Residence
Lisbon and Tagus Valley 25
North 1
Algarve 1
Symptoms?
Exanthema 14
Inguinal lymphadenopathy 14
Fever 13
Asthenia 7
Headache 7
Genital ulcers 6
Genital vesicles 6
Anal ulcers 5
Myalgia 5
Anal Vesicles 4
Cervical lymphadenopathy 4
Axillary lymphadenopathy 2
HIV infection?
Yes 14
Exposures during the 21 days before onset of symptoms?
Travel abroad 4
Contact with animals 3
C_on.tact with people with )
similar symptoms
Hospital admission
Yes 3

2 Some cases did not report on certain symptoms or clinical
features. Missing information for fever, asthenia, headache,
cervical lymphadenopathy, axillary lymphadenopathy (n=1
case). Missing information for HIV infection (n=1 case). Missing
information for myalgia (n=2 cases); for exanthema and genital
ulcers (h=12 cases); for inguinal lymphadenopathy (n=13 cases);
for anal ulcers and anal vesicles (n=14 cases); for contact
with animals (n=4 cases); for contact with people with similar
symptoms (n=17 cases).

active cases and serum for retrospective cases) for
laboratory diagnosis has been well-accepted among
clinicians through practical procedures disseminated
through the healthcare delivery units (public and
private) and throughout the health authorities in all
regions. Retrospective case finding is currently under
discussion, for which serological studies will have a
key role to document a previous MPX infection. Upon a
decision, the case definition will be updated.

In addition, public health authorities engaged with the
LGBTQIl+ community — particularly community lead-
ers — on risk communication and social mobilisation of
the community after the first few cases to ensure that
information on the infection signs and symptoms and
how to reduce transmission was promptly shared.

Discussion

Human MPX remains endemic in some African coun-
tries, though outbreaks have occurred outside this
continent [3,4]. A past outbreak in 2003 in the United
States was linked to importation of infected rodents
[16,17]. In 2018 [16] and 2021 [18], travel-associated
outbreaks were reported in the UK. This is the first MPX
outbreak detected in Portugal.

The first detected cases appear to be mostly among
MSM aged 30-39, living with HIV and having a mild
form of disease. Thus far, no severe cases have been
reported. The epidemic curve shows that most cases
were not part of identified chains of transmission, nor
were linked to travel or had contact with symptomatic
persons or with animals. In our sample, the earliest
symptom onset date was 29 April. Our findings, con-
sistent with results from investigations in the UK [19],
raise the hypothesis of possible undetected spread
of MXPV occurring in Europe at least since early April
and potential importation into Portugal. Early risk
communication and targeted prevention approaches
have been aimed at LGBTQl+-identifying people liv-
ing in Portugal, with careful consideration to ensure a
non-stigmatising approach. In addition, it is of utmost
importance to raise awareness among healthcare pro-
fessionals to detect suspected cases.

This outbreak, with ongoing cases in several other
countries worldwide besides Portugal, highlights the
importance of strengthening epidemic intelligence
mechanisms to promote early detection of atypical and
uncommon clinical conditions that require public health
interventions, especially in the context of zoonotic dis-
eases. MPX outbreaks in endemic areas usually do not
extend beyond a few transmission cycles, and person-
to person transmission is rarely reported [20]. The
MPX outbreak in Portugal shows sustained transmis-
sion among a susceptible demographic group that has
not been exposed to smallpox vaccination, which was
mandatory in Portugal until 1977. This could suggest
the waning or absence of cross-protective immunity
provided by the smallpox vaccine.

There are two genetic groups (clades) of MPXV, West
and Central African, the former usually associated with
milder illness [2]. Preliminary genetic data from our
study suggest importation from West Africa. Although
MPXV is classified as moderately transmissible, stud-
ies have described an increasing genetic adaptation
to human host, with enhanced potential for human-
to-human transmission [21,22]. Further genetic char-
acterisation of MPXV isolates from Portugal and other
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European countries is needed to elucidate the origin
and disease dynamics of this outbreak.

We hypothesised that MPX has been circulating below
the detection of the surveillance systems. Although
some cases have a clear epidemiological link, the lack
of an identified exposure in others raises unanswered
questions. Prior studies have suggested a potential
role of HIV coinfection [18]. Our study has some limita-
tions, such as completeness of data and sample size,
but individual determinants of transmissibility and
infection susceptibility are still under investigation.

Conclusion

Sustained human-to-human transmission in Portugal
and other countries highlights MXPV as an emerging
orthopoxviral infection, particularly after smallpox
eradication. This study serves as a first step in under-
standing human MPX spread in a naive population in a
non-endemic country and provides information to tai-
lor preventive measures and risk communication. Our
findings underscore the importance of atypical clinical
presentations of human MPX and highlights the need
for further and continued epidemiological investiga-
tions and research.
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