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Objective: In May 2022, an unprecedented Mpox outbreak was reported in several non-endemic countries with unknown epidemio-
logical links. Since May 2022, more than 20,000 cases have been reported in Europe. Spain has been the most affected country in
Europe. We aim to describe the Mpox epidemiological profile in Spain, identify its outbreak risks, and describe public health
interventions implemented by the Spanish authorities.

Methods: A literature review was conducted, using specific selection criteria to obtain relevant publications describing Mpox clinical
presentation and risk factors and the public health response in Spain to the ongoing outbreak.

Results: 63.1% of the cases presented an anogenital rash, considered a specific and early symptom in this outbreak. Low case fatality
rate is observed, mainly in risk groups, such as the immunocompromised population. Patients evolution was generally favorable,
although 3-8% required hospitalization and two deaths occurred; 40% of patients were previously diagnosed with HIV infection. Most
of the cases were seen among young population and concentrated in men who had sex with other men, mainly with multiple sexual
partners, who did not practice safe sex such as using condoms, and those attending mass event parties.

Conclusion: To date, the Mpox outbreak is not considered a public health emergency of international concern. The epidemiological
trend of the virus in Spain shows that public health response interventions (health education, contact tracing, vaccination, etc.) have
adequately controlled the epidemic curve in high-risk populations and avoided spreading the virus to other groups within the community.
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Introduction

Mpox virus is an orthopoxvirus with double-stranded DNA envelop, a member of the Poxviridae family, Chordopoxvirinae
subfamily. It causes a viral zoonotic disease that can be transmitted from animal to human or human to human, characterized by
a pustular rash. It is usually mild, and most people recover within a few weeks without specific treatment.' However, fatal cases
have also been described.” It is important to highlight that the natural reservoir for the virus is still unidentified, even though
rodents are suspected of playing a part in transmission.” In November 2023, WHO decided to change the name of the Monkeypox
infection to Mpox to prevent any stigma or discrimination. This study will use the new synonym Mpox for this disease.*

The virus was first discovered in a Danish laboratory in 1958 after an outbreak of skin rashes among captive
monkeys.” In 1970, the first case in humans was detected in a child in the Democratic Republic of Congo.’ Until May of
2022, the Mpox virus had historically caused outbreaks in remote populations in West and Central Africa, often in
forested areas where wild animal hunting was common. In 2003, the first outbreak outside of Africa was recorded in the
United States, with a total of 11 people infected, the cause of the outbreak was traced to three species of African rodents
imported from Ghana into North America. These rodents were housed with prairie dogs, which subsequently became
infected. The last outbreaks in Africa were reported in 2017 and 2018 in Nigeria and Cameroon, where the virus had not
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been reported for the previous 20 years. Following the announcement of these outbreaks, the WHO admitted that
endemic Mpox had been reported from more countries in the last 10 years than during the previous 40 years. From
September 2018 to May 2022, more cases were recorded outside of Africa: one in Israel, one in Singapore, five in the
United Kingdom, and two in the United States, and all of them were travel-related. Therefore, there is an increasing
concern about the virus’s new epidemiological behavior and its becoming an outbreak hazard for global health.’

In May 2022, an unprecedented outbreak of Mpox infection with no known epidemiological links was reported in
several non-endemic countries. The first case of Mpox was reported in Spain on the 18th of April 2022 in Madrid.”> On
the 23rd of July 2022 the General Director of the World Health Organization (WHO) declared the Mpox outbreak
a public health emergency of international concern (ESPII). From May 2022 to January 2023, around 20,000 cases have
been reported all around Europe; Spain has declared 7499 cases, becoming the most affected country in Europe.” Based
on this new scenario, Mpox has been identified as an important hazard to global health. This literature review aims to
describe the epidemiological profile of Mpox in Spain, identify the Mpox outbreak risk, and explore the public health
interventions implemented by the Spanish authorities.

Methodology

Search Strategy and Selection Criteria

Initial searches were conducted on PubMed using the keywords “Mpox” or “Monkeypox” and “Spain” in articles
published between May 2022 and November 2023. Articles were subjected to a preliminary screening based on title
relevance, followed by a review of the abstract or full text to determine final inclusion. Additional sources were manually
sourced through reference lists of relevant reports. Reports from the Spanish Epidemiological Surveillance Network
(RENAVE) and Sistema para la Vigilancia en Espana (SiViEs) platform were given special attention. Inclusion criteria
extended to articles addressing the epidemiological, clinical, or public health response characteristics of Mpox or
Monkeypox in Spain.

Inclusion Criteria
e Publication Source: Scientific articles published on PubMed containing the keywords "Mpox” or "Monkeypox”
and ”’Spain.”
e Content Focus: Articles addressing the epidemiological, clinical, or public health response characteristics of Mpox
in Spain.
e Language: Articles in both English and Spanish.
e Publication Time Frame: Articles published between May 2022 and November 2023.

Exclusion Criteria
e Content focus: Exclusion of Articles not addressing the epidemiological, clinical, or public health response
characteristics of Mpox in Spain.
e Language: Exclusion of articles not in English or Spanish.
e Publication Time Frame: Exclusion of articles published outside the specified period (before May 2022)

Results
A total of 38 reports were included in the literature review: 30 articles and seven relevant international sources. Our
PubMed search found nine reports, and all of them are included in our literature review. In addition, we decided to
include our review with other reports and scientific articles manually sourced; also, the reference lists of all the studies
were screened to identify other studies that could eventually fit our inclusion criteria. In total, 30 reports and 8 relevant
national and international sources were included. Table 1 shows the most relevant reports reviewed for this work,
presented in the PICO format.

The review of reported cases of Mpox in Spain from May 2022 to November 2023 has yielded significant findings
that can be summarized. These observations provide valuable insights into the current status and potential trends of Mpox
in the region.
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Table | Describe the PICO of the Most Relevant Published Articles Included in the Review

Spain (n=181)

presentation and virological assessment.

Reference Population Intervention Year of Outcome
publication
Ihekweazu C et al® N/A Expert review: Transmission of Mpox virus and the 2022 Re-emerging public health threat. Effective preventive and
incidence of this disease control strategies are dependent on a good knowledge of
disease burden, transmission, and management.
Meo SA et al® N/A Systematic review: Fifty-Two Years based analysis and 2022 The epidemiological trends of the human monkeypox
Updates about Mpox epidemiological trend infection are swiftly shifting from endemic regions to non-
endemic countries. Health authorities must take priority-
based preventive measures to stop the outbreaks of
monkeypox.
Situacion epidemioldgica | Confirmed Mpox cases in Description analysis of clinical features, risk factors and 2022 In 63.1% of the cases, the rash was in the anogenital area.
de los casos de viruela Spain. May 2022-January 2023. | comorbidities of the Spanish Mpox cases. The outbreak was concentrated in men who have sex with
del Mono. (3/1/23) (n=7499) other men. 40% of HIV positives
RENAVE report.”
lfigo Martinez et al® Confirmed cases of Mpox in Description analysis of the clinical and epidemiological 2022 The presence of rash (98.0%) is located in 72.1% of the cases
Madrid, Spain, 26 April- investigations of 508 cases reported from |7 May to in the anogenital and/or perineal area. 44.3% had HIV
16 June 2022 (n = 508) 22 June in Madrid region, Spain infection. 84.1% reported condomless sex or sex with
multiple partners, predominantly men who have sex with
other men in 93% of the cases.
Ferdous | et al’ N/A A literature review about Mpox epidemiology. 2022 Monkeypox is no longer a rare, self-limiting disease limited
to endemic countries.
Vicente EJ et al® Confirmed cases of Mpox in Prospective observational cohort study: Clinical 2022 In the study, 92% of the participants identified themselves as

men who have sex with men, while the remaining 8%
identified themselves as heterosexual men or women. The
median age of the participants was 37.0 years. 18% of the
patients reported having received smallpox vaccination in the
past, while 40% were HIV-positive. Additionally, 78% of the
participants had lesions in the anogenital region.

(Continued)
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Table 1 (Continued).

Reference Population Intervention Year of Outcome
publication
Girometti N et al’ Confirmed cases of Mpox Observational analysis: Demographic and clinical 2022 100% of the cases were men who have sex with men, with
(n=54), in UK, London. characteristics of confirmed human monkeypox virus cases a median age of 4| years; 24% were living with HIV. Of all
in individuals attending a sexual health centre in London. patients presented with skin lesions, 94% were anogenital.
One in four patients had a concurrent STI. 9% of individuals
required hospital admission. No fatal outcomes were
recorded.
Patauner F et al'® N/A Review Article Monkeypox infection: An update for the 2022 Clinical presentation appears to have changed into subtle
practicing physician morbidity and exceedingly low mortality. For severe cases,
active antivirals are available (Tecovirimat and brincidofovir
are approved by the FDA. Tecovirimat was also approved by
the EMA in 2021). Vaccine prophylaxis should be considered
in at-risk groups
Nufez-Cortés R et al'' | 4659 confirmed cases of Mpox | A rapid review and individual patient data meta-analysis of | 2022 The risk of mortality was higher in the younger age group, in
(62 studies) case studies: cases with other co-infections or current chronic conditions
Risk profile and mode of transmission of Mpox and in low and middle income countries.
Vallejo-Plaza A et al'? Women mpox cases in Spain, Mpox in women: epidemiological features and clinical 2022 Less % of anogenital rash than men (55%). The risk of
April to November 2022 characteristics transmission of mpox in this group exists and must be
(n=158) communicated, although it has remained low throughout the
outbreak
Ena | et al'® N/A Editorial: Revista Clinica Espafiola 2022 Tecovirimat is the only drug approved by the European
Medicines Agency for the treatment of Mpox.
Guarducci G et al'* N/A Overview of case definitions and contact tracing indications | 2022 Harmonizing case definition is important to strengthen

in the 2022 monkeypox outbreak

public health preparedness and response and create unified
communication. Contact tracing is a key public health
measure to control the spread of infectious diseases, such as
Mpox.
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Cobos A, et al'®

Thirty human monkeypox
confirmed cases were attended
in a tertiary hospital in Madrid
(Spain)in 2022.

Demographic, clinical, and microbiological characteristics.

2023

On the quantitative side, due to its dimension and rapid
expansion, and in the qualitative aspect, due to the absence
of an animal origin, its main affection in adults, and its very
scarce transmission outside sexual relations. The frequency
of concomitant sexually transmitted diseases was very high
and required systematic screening in these patients. The

evolution was benign.

Montero Morales et al

|I6

484 close contacts of Mpox in
Madrid, Spain, between May
and August 2022.

A prospective cohort study of close contacts of mpox: 230
were vaccinated within |4 days of exposure. Of the close
contacts, 57 became ill during follow-up, eight were

vaccinated, and 49 were unvaccinated.

2023

Post-exposure vaccine effectiveness was 93.6% (95% Cl:
72.1-98.5) for non-cohabitants and 88.6% (95% Cl: 66.1—
96.2) for cohabitants.

Fontan-Vela et al'’

49 eligible individuals, of which
5920 (56.7%) received a first
dose of vaccine and 2014
(19.3%) two doses

Retrospective cohort study between July 12 and
December 12, 2022

2023

MVA-BN vaccine offered protection against Mpox in a most-
at-risk population shortly after the vaccination.

Sufier et al'®

1663 samples were collected
from 77 study participants

Observational, prospective, multicentre study of
outpatients diagnosed with monkeypox in two hospitals and
two sexual health clinics in Spain between June 28, 2022,
and Sept 22, 2022

2023

The median time from symptom onset to viral clearance was
25 days (95% Cl 23-28) in the skin lesions, 16 days (13—19)
in the oropharynx, 16 days (13-23) in the rectum, |3 days in
semen (9-18), and | day in blood (0-5). The time from
symptom onset to viral clearance for 90% of cases was 41|
days (95% Cl 34-47) in skin lesions and 39 days (27-56) in

semen.

Maldonado-Barrueco
etall®

157 mpox patients in Madrid,
Spain, from May 26th to
December 31st, 2022

A screening for sexually transmitted infections (STI) was

carried out in 157 mpox patients

2023

The 19.2% of the screened patients presented some sexual
transmitted diseases concomitant with Mpox.

Americo JL et al®®

Animal models

Virulence differences between Mpox different strains in
animal models.

2023

The current outbreak strain is classified as new clade Ilb. The
animal model evidence suggests that clade IIb is evolving with
diminished virulence or adapting to other species.
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In 63.1% of the Spanish patients, a rash was in the anogenital area, the most frequent clinical sign observed after general/
unspecific symptoms, such as fever and asthenia, to name a few.? Between sexes, this anogenital rash was present in 71.2% of
the men but only in 51% of the women.'? This anogenital rash is a specific and early sign of Mpox infection (the median
number of days between the date of first symptom onset and the date rash of onset was 0 days).? The clinical presentation of
current Mpox cases differs from the results of African patients before 2022. Historically, lesions have predominantly affected
the face, palms and soles, mucous membranes, and, less commonly, genitals.21 This outbreak is more associated with the
anogenital rash.> A generally mild character of the infection with a very low case-fatality rate (concentrated only in risk
groups) is confirmed;” a significant difference in mortality is observed between the affected patients before 2022 and the
current outbreak, despite around 8% of the cases developing different complications.? 40.3% of the Spanish reported cases
were previously diagnosed with HIV infection, becoming the most frequent associated comorbidity.? The primary transmis-
sion mode for this infection is through close contact, typically through sexual intercourse, but not exclusively so.?
Epidemiological surveillance conducted in Spain has revealed that the outbreak of Mpox is mainly under control.”
However, the transmission of the virus appears to be concentrated within a specific group of individuals, namely men who
have sex with other men. Among this group, those who engage in condomless sex with multiple partners and frequently attend
sexual parties appear at increased risk of Mpox transmission.’ The control strategy for the outbreak in Spain, limited to
vaccination and contact tracing, was shown to be sufficient both to control the epidemic curve in men who have sex with other

men and to avoid spreading the disease to other groups.'*

Discussion

Spain: Political, Administrative, and Socio-Demographic Features
Spain is one of the largest countries in Western Europe, with an extent of 505955km? and a population of 47650000 in
2022. It is part of the Iberian Peninsula, together with Portugal. The Spanish territory is organized into 17 Autonomous
Communities (including the Canary and the Balearic Islands and two Autonomous Cities, Ceuta, and Melilla, placed at
the very north of the African continent) that conform to a quasi-federal state, where all the regions play a very active role
in the provision of the welfare of state service, including health services.

The population tends to concentrate in big cities, such as Madrid (the capital) or Barcelona, and on the coastline. On the
contrary, the rest of the country is mainly inhabited due to a depopulation process that occurred in the last century. The

average life expectancy was 82.2 years (79.6 in men and 85.1 in women) in 2021.%

The fertility rate is one of the lowest in
the world, with 1.3 births per woman in 2021.** Subsequently, a constrictive population pyramid represents this aging
population (around 20% of the population is over 65). In addition, the most prevalent diseases seen in Spain are chronic
disease and its morbidity. However, since 2020, emerging diseases like Covid-19 have been game-changers. The ongoing
outbreak of the Mpox virus, introduced in the country for the first time in April 2022, is a clear example of this present

outbreak hazard.?

The Spanish Public Health Actors on the National Health System

Spain’s National Health System is based on the principles of universality, free access, equity, and fairness of financing. Service
delivery is organized at the regional level and supervised by the Ministry of Health.>* Public health policy is also transferred to
the regions, even though it is coordinated by an organization called Consejo Interterritorial de Salud with the advice of the
National Epidemiology Center and its national surveillance system (RENAVE), a center for the coordination of the alerts and
the public health emergencies (CAES) was also created in 2004. Despite being a strong system, it has been affected by
different factors such as the Spanish financial crisis that occurred last decade (responsible for a contraction of the health
budget), and more recently, the big effort made to fight against Covid-19 pandemic. In addition, Primary Care Attention, which
used to be the center of the health system, struggles with the public health crisis due to a shortage of qualified professionals and
inefficient health management. To reduce Spain's vulnerability against new epidemic hazards and prepare for future threats,
a National Public Health Agency is expected to be founded in the following years.*’
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Virological Characteristics of Mpox Virus

The Mpox virus is an enveloped double-stranded DNA virus of the orthopoxvirus genus in the Poxviridae family.
Historically, two clades of Mpox have been described: Clade 1, also known as clade Congo-Basin, endemic to Central
Africa with a high mortality rate (around 10%), and Clade 2 or West African Clade (now named Clade 2a), characterized
by a 95% nucleotide sequence similarity with Clade 1 but presenting a considerably lower mortality rate (around 1-3%).’
In addition, phylogenetic characteristics of the virus, which have been analyzed in different samples of patients during
this current outbreak in Europe, describe a new subvariant of Clade 2, denominated 2b, which is genetically similar to
Clade 2a but much less virulent.?® Finally, it is worth noting that transmission of the virus was initially believed to be
primarily zoonotic and only limited between humans in Clades 1 and 2a. However, the 2b Clade has been shown to have
significant transmission between humans.? Initially, the belief was that monkeypox, classified as a DNA virus, with an
assumed higher efficiency in detecting and correcting mutations compared to RNA viruses like SARS-CoV-2, would be
less susceptible to rapid mutations. However, the virus had demonstrated a prolonged presence in Europe, exceeding the
initially estimated timeframe. This observation indicates an ongoing acquisition of mutations, challenging the initial
assumption of lower mutational dynamics.”® Mpox virus exemplifies the delicate interplay between zoonotic spillover

and anthropogenic factors, constituting a prime example of the global epidemic potential >’

Mpox Outbreak in Spain

A comprehensive epidemiological surveillance work has been done by the National Epidemiology Surveillance Network
(RENAVE) since the beginning of the outbreak. Between April 18, 2022, and November 6, 2023, the SiViEs platform has
accurately documented a total of 7647 confirmed positive cases in the country. The majority of these cases occurred
between May 2022 and December 2022, with approximately 1500 cases reported during that year. In contrast, during the
current year of 2023, up to November 6, only 127 cases have been recorded. Therefore, the highest concentration of cases
was observed during the epidemic outbreak in the second half of 2022, and the epidemiological situation has remained
contained thus far.

In Spain, every reported case was confirmed by PCR or sequencing samples from skin lesions, vesicular fluids,
oropharyngeal, genital, or recto-anal exudates. Despite the initial use of generic PCR for orthopoxviruses in some
centers,”® a real-time quantitative PCR was specifically designed and assessed across numerous patient samples within
the majority of Spanish reference centres. Surveillance is passive, nationwide, and case-based; with laboratory informa-
tion integrated, information flows from the regional to the national level. This system provides an invaluable amount of
data for the analysis of the outbreak.

Demographic Features and Geographic Distribution

From April 2022 to January 2023, a total of 7499 cases were registered in Spain; 7333 corresponded to men, and 166
were women. The age range varies between 7 months and 88 years, with an average age of 37 years (interquartile range:
31-44 years). In 66.7% of the cases, patients were between 30 and 49 years old. Of the patients, 43.9% (3.295 cases)
were born in Spain. Madrid (33.8%) and Catalonia (30.8%) declared more than 60% of the total cases in the country.2

Clinical Features

A total of 5386 cases (71.8%) presented some general symptomatology: fever, asthenia, sore throat, muscle pain, or
headache, with fever being the most frequent general symptom (56.8%).> The specific symptomatology recorded was the
rash located in the anogenital area, which was present in 63.1% of the cases, being the most frequent clinical sign
observed in men>®, as long as the anogenital rash was present in 71.2% of the men but only on the 51% of the women.'?
The median number of days between the first symptom onset and the rash of onset was 0 days.? Examples of the clinical
presentation of anogenital rash and other rashes in Spanish patients are shown in Figure 1.%

Associated Complications and Comorbidities with Mpox Infection
A total of 510 (8.7%) had complications throughout their clinical process. The most common were the secondary bacterial
infections of skin lesions and ulcers. Overall, 7% of the patients were hospitalized between the 5th of May and the 21st of
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Figure | Clinical presentation of confirmed human mpox virus cases in Spain, adapted from Tarin-Vicente et al, with permission of the author® (A) Pustules in the genital
and pubic area, initially umbilicated, now with necrotic crusts and a central dip. (B) Three merging pustular lesions with indented centers on the left side of the tongue’s top
surface. (C) Small, hard vesicles on the thick skin of the palms. (D) Mixed group of bumps, pustules, and indented pustules with redness around them on the side of the chest
and left arm. (E) Pustules arranged in a circle around the anus and nearby skin. (F) A pustular lesion with a crusted center on the inside part of the lower lip near the right
corner of the mouth. (G) Initial infection site with a large, crusted sore on the right cheek. (H) The right tonsil at the back of the throat is red, swollen, and has a covered
ulcer. (I) Various-sized lesions in different stages on the head and covering of the penis, with swelling around the larger sore.

Notes: Reprinted from Tarin-Vicente EJ, Alemany A, Agud-Dios M, Ubals M, Suier C, Antén A, et al. Clinical presentation and virological assessment of confirmed human
monkeypox virus cases in Spain: a prospective observational cohort study. Lancet Lond Engl. 27 August 2022;400(10353):66 1—669. Creative Commons.®

November. The average age of hospitalized cases was 36 years, most were male (240 cases), and six were female. Six male
cases were hospitalized in the ICU (in one of them, the ICU admission was not related to monkeypox). Among these cases,
one case had a diagnosis of mild myocarditis with two days of observation in ICU, three cases with a diagnosis of
meningoencephalitis, one case with various complications arising from disseminated Mpox infection, and one person with
other pathologies and concomitant infection with Mpox. Of the diagnosed cases of meningoencephalitis, two patients, one
with disseminated infection and another with concomitant infection of Mpox and other pathologies, have unfortunately
passed away, resulting in a notably low casefatality rate of less than 0.5%. Interestingly, of the 6751 reported cases, 2721
individuals (40.3%) were diagnosed with HIV infection.? Coinfection with sexual transmission diseases (apart from HIV) was
not registered on SIVIEs. However, other Spanish studies suggest that between 20%'® and 25%'" of the cases were coinfected
by any other sexual transmission disease, often un-diagnosed, such as gonorrhoea, Chlamydia infection, and syphilis."?

Features of Mpox Exposure

Of the 7499 cases, 5607 (74.8%) had information on the most likely transmission mechanism. Of these, in 4618 cases (82.4%),
transmission was attributed to close contact in the context of sexual intercourse, in 350 cases (6.2%) to non-sexual close contact
(including cases in children), 2 cases to occupational exposure in a health-care setting, in 31 cases not specified (0.6%), and in the
remaining 606 (10.8%) this information is not described. In relation to attendance at mass events, of the 5846 cases with

information on this variable, 1010 (17.3%) attended an event on the dates prior to the onset of symptoms.>’
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Out of the 6446 reported cases with information on a history of international travel in the 21 days before symptom
onset, 963 (14.9%) had traveled. Travel destination was available for 60 of them (29 cases to Portugal, 12 cases to the
United States, 12 cases to the Netherlands, 5 cases to Cuba, and 2 cases to Canada). One hundred and seventy-seven
cases have been classified as imported cases. A total of 5607 cases of the 7499 cases analyzed (74.8%) were men who
had had sex with men, 164 cases were heterosexual men (2.2%), 86 cases were heterosexual women (1.1%), 4 cases were
bisexual women (0.1%), and 1638 cases (21.8%) had no information available. Excluding cases with no information,
these percentages were 95.7%, 2.8%, 1.5%, and 0.1%, respectively.” These findings support sexual contact as the main
route of transmission of the disease.*’

Laboratory Tests

The detection of Mpox can be achieved through various diagnostic methods, including cell culture, polymerase chain
reaction (PCR), enzyme-linked immunosorbent assay (ELISA), immunohistochemistry, electron microscope, Western
blot analysis and sequencing.’® However, PCR has been recommended for a confirmatory and definitive test.>' Samples
can be taken for any lesion skin lesion material or alternative specimens like oral or nasopharyngeal swabs. Importantly,
it is emphasized that PCR conducted on blood samples is not diagnostically sufficient and should not serve as
a standalone first-line diagnostic tool.

When the outbreak began, timely and accurate diagnosis became imperative, posing a significant challenge for
microbiology services. In Spain, despite the initial use of generic PCR for Orthopoxviruses in some hospitals,*® a real-
time quantitative PCR was specifically designed and assessed across numerous patient samples within the majority of
Spanish reference centres. The results underwent meticulous comparison with isolation outcomes, and these diagnostic
tests were made accessible from June 2022.%

Treatment
For most patients with an active infection of Mpox with an intact immune system, no specific treatment is needed.
However, supportive care (including specific skin care information) and pain control should be implemented early on the
first contact with health care. Complications must be treated individually, assessing each case. Some patients are at risk of
developing severe diseases, such as those who are immunocompromised due to conditions such as advanced or poorly
controlled human immunodeficiency virus (HIV), leukemia, lymphoma, generalized malignancy, or solid organ trans-
plantation. Also, infants (younger than one year old), pregnant women, and patients with chronic conditions that affect
skin integrity are at risk.*

No specific treatment has been shown to be completely effective for severe Mpox disease.'® However, Tecovirimat
has documented efficacy in a small series of cases, becoming the only antiviral approved by the European Medicines
Agency for the treatment of severe Mpox.'?

Control Strategies

Vaccination

The cessation of smallpox vaccination after the eradication of the disease in 1980 may be a contributing factor to the current
outbreak, particularly in conjunction with the rising trend of global mobility. This historical perspective highlights the
potential impact of halting vaccination efforts on disease control.'* In Spain, the available vaccines, including both MVA-
BN (Modified Vaccinia Ankara) vaccines, represent a significant advancement in immunization. However, it's noteworthy that
the field of vaccine development has seen a transformative shift with the emergence of mRNA technology. This innovative
platform has become a driving force in the rapid creation of vaccines, particularly in response to newly identified pathogens.*
We anticipate promising outcomes in the near future based on ongoing developments.

Vaccination against Mpox in Spain was authorized by the National Commission for Public Health on the 9th of June
of 2022.** Two brands of the same vaccine are available in the country: Jynneos and Imvanex. Both are Modified
Vaccinia Ankara (MVA-BN). Their efficacy in preventing the disease is well demonstrated.>> However, the duration of
the protection is still unknown.*®
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On the first recommendation in June 2022, the National Commission only authorized the use of post-exposure
prophylaxis (recommended after close contact with a confirmed case). In July and August of 2022, this organization
approved the use of the vaccine under two circumstances: pre- and post-exposure prophylaxis. However, pre-exposure
use was restricted to young men (under 45) with risky sexual behavior.** Also, due to the limited stock and the peak
demand, the European Medicines Agency (EMA) authorized the injection of fractionated vaccine doses.*”

Until December 2022, around 25,000 doses of vaccines had been administered in Spain, both fractionated and full
doses.” Many doses were administered to risk groups in terms of pre-exposition prophylaxis. From the overall positive
cases of Mpox in the country, 55 cases had been vaccinated in the context of the outbreak, with an average of 5 days
elapsing between the date of vaccination and the onset of symptoms. Also, 471 positive cases had received smallpox
vaccination at least once, most of these patients were Spanish and Latin American.’

On the 7th of December 2022, the latest recommendation to date was given by the National Commission of Public
Health,'® two different criteria for receiving the vaccine are described:**

Pre-Exposure Prophylaxis

Vaccination is recommended for people with risky sexual behavior, including but not only gays, bisexuals, and men who have
sex with other men. Health workers exposed to the virus are also included. A recent Spanish cohort study has demonstrated the
efficacy of MVA-BN vaccination for Mpox in a high-risk population. A single dose of the MVA-BN vaccine is shown to
reduce the risk of Mpox infection by 65% starting from 7 days post-vaccination, and this risk reduction increases to 79% from
14 days post-vaccination'”. These findings confirm that MVA-BN vaccination functions as an effective preventive measure in
a high-risk population for Mpox infection, particularly in the early period following vaccine administration. Due to the pre-
exposure vaccination campaign aligning with the decline in monkeypox incidence in Spain and the subsequent low incidence,
the effectiveness over extended periods post-vaccination could not be assessed.'”

Post-Exposure Prophylaxis

Post-exposure prophylaxis is a well-established strategy for preventing infectious diseases. Prophylaxis using smallpox
vaccines continues to be accessible from the strategic national stockpile for eligible individuals who have been
exposed.’” The vaccine is now recommended for anyone in close contact with a confirmed case who has not had the
disease or previous vaccination. It must be administered within the first 4 days after close contact, with a maximum
window of 14 days after contact. Vaccination must be prioritized in risk groups: immunocompromised patients (including
HIV-positive patients with less than 200 CD4), pregnant women, children, and health workers. A prospective cohort
study of close contacts of Mpox cases had proved that the post-exposure vaccine effectiveness was 93.6% (95% CI:
72.1-98.5) for non-cohabitants and 88.6% (95% CI: 66.1-96.2) for cohabitants. These findings suggest a significant level
of protection provided by the vaccine, particularly in preventing illness among close contacts in both general and intimate
living arrangements during the observed outbreak in Spain.'®

Isolation

In individuals with mild monkeypox disease with a competent immune system, an assessment based solely on PCR data might
recommend a contact isolation period of 3 to 6 weeks. However, in cases of mild monkeypox in immunocompetent patients,
the duration of isolation and the need for specific post-recovery precautions can be adjusted based on the understanding of viral
dynamics and patient’s clinical improvement. Understanding this knowledge gap could lead to more targeted and efficient
public health future recommendations for individuals recovering from mild mpox.'®

Public Health Surveillance

On the 20th of October 2022, the World Health Organization recognized that notable achievements had been made
against halting the spread of Mpox disease. To date, the Mpox outbreak is no longer considered a public health
emergency of international concern. In Spain, comprehensive epidemiological surveillance work was done by the
National Epidemiology Surveillance Network (RENAVE) since the beginning of the outbreak. Between April 18,
2022, and November 6, 2023, the SiViEs platform has accurately documented a total of 7647 confirmed positive cases
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Estimated average number of daily cases per month during 2022
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Figure 2 Estimation of the daily cases per month of Mpox in Spain during 2022.
Note: Data from Registered cases in RENAVE (Spanish National Surveillance Platform).

in the country. The majority of these cases occurred between May 2022 and December 2022, with approximately 1500
cases reported during that year. In contrast, during the current year of 2023, up to November, only 127 cases have been
recorded. Therefore, the highest concentration of cases was observed during the epidemic outbreak in the second half of
the year 2022, and the epidemiological situation has remained contained thus far. In Figure 2, we can observe how the
epidemic curve peaked July 2022, when more than 100 cases were detected daily. After this peak, a progressive and
sustained reduction is observed. During December 2022, less than 20 cases were notified in Spain, concentrated only in
six regions.’

Environmental Surveillance

Mpox DNA virus has been identified in wastewater samples from various regions of Spain, even during the early stages of
reported clinical cases in those areas. Notably, the detection of viral DNA in wastewater showed a rapid increase, providing an
early indication of the subsequent rise in officially reported cases. This underscores the effectiveness of Wastewater-Based
Epidemiology (WBE) as a sensitive and cost-effective strategy for monitoring emerging viral threats, particularly in scenarios
where issues such as stigma and blame could undermine the ability to respond effectively during outbreaks.*®

Recommendations
Based on our literature review, we would like to suggest some recommendations that could be useful to respond against
Mpox:

¢ In the context of the outbreak, any anogenital rash after sexual intercourse should be tested for the Mpox virus. PCR
samples from recto-anal exudates should be sequenced, especially in men.

e Tests for HIV must be offered to all suspected and confirmed cases; screening for other STDs is also highly
recommended.

e Active epidemiological surveillance must be undertaken in the group of men who have sex with other men and
those who attend sexual parties, promoting health education, early testing, contact tracing, and a strong vaccination
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campaign to reach the highest possible percentage of at-risk individuals fully vaccinated as soon as possible.
Furthermore, Wastewater-Based Epidemiology should be considered as a sensitive and cost-effective strategy for
monitoring emerging viral threats.

e Although our data show that Mpox cases are more prevalent among the MSM community, this finding should not be
utilized to discriminate or stigmatize this community. Instead, focus should be placed on prevention, sexual
education, and vaccination.

Research in Context

Evidence Before This Study

The epidemiological trends of human monkeypox infection are swiftly shifting from endemic regions to non-endemic
countries, becoming a re-emerging public health threat. The outbreak is concentrated among men who have sex with other
men. An anogenital rash was present in many cases, and although monkeypox has not been proven to be a sexually transmitted
disease, many cases showed a connection with sexually transmitted diseases, such as HIV.

Added Value of This Study
Effective preventive and control strategies rely on a good understanding of disease burden, transmission, and manage-
ment, which are the objectives of this study.

Implications of All the Available Evidence

Following this study, our aim is to maintain active epidemiological surveillance among men who have sex with other
men and those who attend sexual parties. This includes promoting health education, early testing, and contact tracing and
implementing a strong vaccination campaign to ensure a high percentage of at-risk individuals are fully vaccinated as
soon as possible. Additionally, considering the characteristics of the outbreak, the risk of general transmission among the
entire population seems to be low.

Conclusion

On May 11, 2023, the Emergency Committee on Mpox met and advised that the multi-country outbreak is no longer
a Public Health Emergency of International Concern (PHEIC) due to the sustained decline in cases. The Committee’s
advice was accepted by the WHO Director-General.

The epidemiological trend of the virus in Spain and the rest of the world indicates that the public health response,
which included health education, contact tracing, and vaccination, has effectively controlled the epidemic curve among
high-risk populations and prevented the spread of the virus to other groups within the community. This success should be
showcased as an example of effective intervention in outbreak control.
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