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Introduction

Formerly known as monkeypox, mpox is a re-emerging zoonotic
disease caused by Monkeypox virus (MPXV), a species belonging to
the genus Orthopoxvirus within the family Poxviridae [1,2]. Fol-
lowing over three years of the SARS-CoV-2 pandemic [3], the World
Health Organization (WHO) declaration of a new mpox outbreak as a
Public Health Emergency of International Concern (PHEIC) under-
scores the potential for heightened concern in response to reports of
a novel virus spreading globally [4]. The true burden and geo-
graphical distribution of endemic mpox remain unclear due to di-
agnostic challenges and limitations in surveillance [5]. However,
mpox has historically impacted children and adolescents in rural,
low-income areas of West and Central Africa, with data from the
Democratic Republic of the Congo showing the highest incidence
rate of 18.1 per 100,000 among 5-9-year-olds [6].

Throughout the years, limited epidemiological data on the im-
pact of mpox during pregnancy have been collected. A 2024 sys-
tematic review of seven studies identified 32 pregnant women
infected with clade IIb MPXV between 6 and 31 weeks of gestation.
Among the 12 pregnancies with reported outcomes, half resulted in
intrauterine fetal demise [5]. However, it remains unclear whether
pregnant women are more susceptible to MPXV due to im-
munomodulatory changes in pregnancy, whether the infection is
more severe during pregnancy, what the fetal and newborns out-
comes are and whether there are differences in the maternal and
fetal health depend on the MPXV clade [7].

Given this gap in knowledge, we undertook a narrative review of
the most recent literature on mpox in the context of pregnancy, with
particular focus on the newly emerging mpox variant.

Epidemiology

MPXV is now recognized to have two genetically distinct clades
that originated in different geographical regions of Africa: Clade I
(including sub-clades Ia and more recently Ib) is endemic in Central
Africa, while Clade II (subdivided into Ila and IIb) is endemic in West
Africa [8-10].

Since its isolation in monkeys in 1958 and the first human case in
1970 [11], several mpox outbreaks have occurred, primarily in rural
rainforests areas of Central and West Africa, as a result of zoonotic
spillover events and, as a result, did not garner broad attention
[12,13]. Historically almost all mpox cases reported outside Africa
were linked to international travel or the importation of exotic
pets [14].

In 2017, an mpox outbreak in Nigeria, became one of the largest
recorded in Africa at that time, mainly caused by west African clade
of the virus, with more than 120 confirmed cases and several deaths
[15]. This outbreak raised concern due to a possible human-to-
human transmission in urban areas, but the sexual transmission
route of this outbreak may have been underreported [16].

Clade I MPXV predominated until 2022, with most documented
cases occurring in Central Africa [17]. However, the unprecedent
global outbreak of 2022 was primarily associated with a new lineage,
B1 of Clade IIb MPXV [18,19] with more than 87,000 mpox cases
reported by 121 Countries across all 6 World Health Organization
(WHO) regions [20].

The multi-country outbreak of mpox rapidly spread through
human-to-human close contact and sexual transmission, affecting
several countries where the virus had not previously been observed.
On 23 July 2022, WHO Director-General, Dr. Tedros Adhanom
Ghebreyesus, declared mpox a Public Health Emergency of
International Concern (PHEIC) [21].

With a sustained global decline of cases, this PHEIC was lifted in
May 2023. However, seven African Union Member States (AU MS)
(Cameroon, Central African Republic, Congo, Democratic Republic of
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the Congo, Ghana, Liberia, Nigeria) continued to report cases in
2023, totaling 14,957 cases with 739 deaths, resulting in a case
fatality rate (CFR) of 4.9% [22]. Phylogenetic studies have indicated
that by the mid-September 2023, a new Clade Ib MPXV emerged in
Kamituga, a densely populated mining town in Democratic Republic
of the Congo (DRC) [9].

DRC has since become the epicenter of this new epidemic, with
the high transmission rate of Clade Ib facilitating the rapid spread of
the virus, particularly due to the commercial nature of the mining
town. By 2024, the DRC, which had reported approximately 88 % of
mpox cases in Africa in that year, had recorded 19,513 cases before
the emergency declaration. To date, 59 467 suspected cases and 1300
deaths linked to mpox since 2024 have been reported within
DRC [23].

The epidemic also spread to neighboring countries including
Rwanda, Burundi, Kenya, and Uganda, which had not previously
reported mpox [24]. On 13 August 2024 Africa CDC declare the on-
going MPOX Clade I outbreak a public health emergency of con-
tinental security (PHECS) [25], while the following day, the WHO
declared it a PHEIC [26].

All documented transmission routes of MPOX, both zoonotic and
human-to-human (whether sexual or not) have been observed in the
ongoing outbreak, although the relative contribution of each mode
of transmission remains unclear. A particular concern is the high
incidence among children, who are disproportionately affected,
likely due to household transmission and contact with small mam-
mals [27,28].

Although the true number of cases may be underestimated, the
global number of confirmed mpox cases has risen steadily since
2022, reaching 124,753. As of 14 February 2025, more than 15 AU MS
across all five regions of Africa have reported a cumulative total of
21,113 confirmed cases since the beginning of 2024 [29].

Starting from August, Sweden, Thailand and India reported the
firsts imported cases of mpox due to MPXV Clade Ib outside Africa
[30-32]. As of 14 February, other several imported travel-related
cases have also been detected in Germany (seven cases), United
Kingdom (nine cases), the United States of America (four cases),
Canada (one case), Pakistan (one case), Belgium (two cases), China
(seven cases), France (one case), India (one case), Oman (one case),
the United Arab Emirates (one case), and Ireland (one case) [29].
Secondary transmission among close contacts of imported cases
within the EU/EEA have been reported in the UK, Germany, Belgium,
China and France [33].

Pregnant women represent a neglected population in this con-
text, due to the scarce resources and limited technical capacity for
virus detection in deep rural regions of Africa, where much of the
natural history of the infection has unfolded [34]. Following the
2022 global outbreak and the ongoing epidemic in Africa, the risk of
vertical transmission of mpox has garnered increasing attention.

Virology

MPXV is a large, enveloped, double-stranded, linear DNA
(dsDNA) virus of ~190kb with a diameter of approximately
200-250 nm that uniquely replicates within the cytoplasm of the
infected cells, independently of the host cell’s cellular machinery [2].
The virus is extremely complex and contains more than 100 viral
proteins, whose functions are not yet completely known [2].

As previously described, two clades have been identified: Clade I
(formerly known as Congo Basin clade) and Clade II (formerly known
as West African clade), with further classification into subclades Ia,
Ib, Ila and IIb [35]. These clades exhibit different epidemiological
characteristics and clinical outcomes. Clade Ia is endemic in animal
reservoirs, primarily rodents and non-human primates, and it has
historically caused small outbreaks in humans, predominantly af-
fecting children, who are at greater risk for severe disease. Clade Ib
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was first identified in 2023 during an outbreak in eastern Demo-
cratic Republic of the Congo, where cases were primarily observed in
adolescents and adults, with sexual transmission being a key mode
of spread, and subsequently expanded to other African countries and
travellers [30]. Recent studies revealed that a novel Clade Ib has a
deletion of the D14L (OPG032) gene [36]. The D14L gene encodes
valosin-containing protein (VCP)-MPOX, which contributes to viru-
lence, together with inhibiting the complement cascade [37]. Com-
parative studies between Clade I and II, with the D14L gene either
deleted or inserted, showed no differences in virulence. So, other
factors besides VCP-MPOX are necessary to explain this aspect [38].

Subclade Ila is also a zoonosis with occasional spillover from
animal reservoirs to humans. In contrast, subclade IIb transmission
is primarily sustained through human-to-human contact, pre-
dominantly affecting men who have sex with men and their sexual
networks. This subclade triggered the global mpox epidemic in
2022 [20].

A recent systematic review reported that Clade I is associated
with a significantly higher mortality rate than Clade Il (OR 10.6 %,
95% CI 8.4-13.3 Vs OR 3.6%, 95% CI 1.7-6.8) [39]. However, this
comparison involved populations with different characteristics in
terms of age and did not account for potential disparities in re-
porting practices, publication bias, access to medical care, or HIV
status. Moreover, data from Clade I did not include the recently
detected Clade Ib. The mortality rate of MPXV Clade Ib appears lower
than that of Clade Ia, estimated at approximately 4.9 %, although it
remains unclear whether this difference is attributable to the viru-
lence of the variant or the fact that most infected individuals are
adults, who are intrinsically at lower risk of severe disease [40].

Like smallpox, MPXV can be transmitted vertically, although the
exact mechanisms of intrauterine transmission remain unknown
[41]. Four pathways of transmission have been theorized: 1) genital
ascension: the virus could ascend from infected vagina and cervix,
infecting the chorionic membranes; 2) hematogenous route: high
viral loads (up to 10° copies per millilitre in one case) can enter the
fetal circulation from the maternal bloodstream through the ma-
ternal-fetal interface at the chorionic villi; 3) direct infection of
placenta: MPXV may directly infect the placental syncytiotropho-
blast, through mechanisms like transcytosis or membrane fusion; 4)
inflammatory mediation: inflammation triggered by the virus could
disrupt maternal immune responses, allowing viral invasion of fetal
blood [42].

Maternal-fetal transmission of Clade Ia mpox has been demon-
strated through the detection of the virus in fetal tissue biopsies and
autopsies, amniotic fluid, and cord blood [43,44]. Additionally, in a
meta-analysis and systematic review conducted by Clemente et at,
mpox-specific IgM has been identified in serum or cerebrospinal
fluid (CSF) in children within a few days of birth[5]. While there are
limited reports of fetal infection or intrauterine transmission invol-
ving Clades Ila and IIb, a recent nonhuman primates model research
by Krabbe et al. suggests that Clade IIb can also be transmitted from
mother to fetus, with a similar pattern of infected tissues as pre-
viously observed in human cases involving Clade Ia [45].

Transmission of mpox from breastfeeding mothers to their in-
fants can also occur, likely through close contact. However, it re-
mains unknown whether MPXV is present in breast milk [46].

Clinical manifestations

To date, most of the available literature on mpox (MPX) in
pregnancy is limited to case reports. To provide a comprehensive
analysis of the clinical manifestations of MPX during pregnancy, we
conducted a literature review using MEDLINE, focusing exclusively
on original research articles published in peer-reviewed medical
journals. Relevant studies were identified using a combination of the
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following search terms: "monkeypox" OR "mpox" AND "pregnancy"
OR "fetus" OR "stillbirth" OR "miscarriage." A total of 65 articles were
initially screened for eligibility; however, the majority (51/65, 78.5 %)
were excluded as they did not report original cases of MPX infection
during pregnancy. The data extracted from the 10 (10/65, 15.4%)
selected articles are summarized in Table 1.

A total of 37 cases of MPX in pregnancy have been documented in
the literature, with the majority described in North America (28/37,
75.7 %) and Africa (8/37, 21.6 %). Clade assignment was infrequently
determined (5/37, 13.5 %), with clade II infections confirmed in 4 out
of 5 cases (80%) and Clade I infection identified in 1 out of 5 cases
(20%). The median maternal age was 22 years (range: 19-29), and,
based on the available data, most cases were reported during the
second trimester of pregnancy (11/22, 50 %). Most cases reported the
characteristic MPX rash (26/30, 86.7 %). Additionally, a smaller pro-
portion presented with or without typical genital ulcers (3/30, 10 %)
and lymphadenopathy (3/30, 10 %). In terms of fetal outcomes, there
were three cases of stillbirth (3/37, 8.1%) and two cases of mis-
carriage reported (2/37, 5.4%). Moreover, one case of fatal hydrops
fetalis associated with hepatomegaly and peritoneal effusion was
described.

These findings align with the Centers for Disease Control and
Prevention (CDC) recommendations, which emphasize that the signs
and symptoms of MPXV infection in pregnant women may resemble
those observed in the general population, including fever, headache,
lymphadenopathy, malaise, sore throat, and cough [55]. Distin-
guishing MPXV infection during pregnancy can be challenging, as its
symptoms may overlap with other conditions, including dermatoses
of pregnancy, such as polymorphic eruption of pregnancy, or more
common infections like varicella zoster. Additionally, sexually
transmitted infections (STIs) together with MPX have been reported
and an inclusive diagnostic approach is recommended when testing
for potential infections[55].

It is important to acknowledge that, beyond the 37 cases de-
scribed here, additional instances of MPX in pregnancy have been
mentioned in the literature [56]. Moreover, the prevalence of the
disease may be underestimated, particularly in light of the emer-
gence of the new Clade 1b, which is primarily spreading in Africa.
Currently, there is no available data regarding the impact of MPX
Clade 1b on pregnancy or fetal outcomes.

Considering the physiological changes in the immune system
during pregnancy, pregnant women are among the groups at higher
risk of exposure to mpox [57]. However, due to the limited number
of studies on mpox in pregnancy, data on disease severity in this
population remain scarce. Data from a recent systematic review
conducted by Clemente et al., reported that maternal primary out-
comes were preterm delivery, pregnancy loss, requirement for hos-
pitalization or intensive care, and maternal death [5]. Moreover,
existing knowledge of other orthopoxviruses confirm that smallpox
poses a greater risk of severe illness in pregnant women than in
nonpregnant individuals, with a higher case fatality rate, mostly in
the third trimester of gestation [58,59].

The primary congenital outcomes included mother-to-child
mpox transmission, preterm birth, small-for-gestational-age status,
low birth weight, microcephaly, and hepatosplenomegaly. When
comparing fetal outcomes with other orthopoxviruses, preterm birth,
miscarriage and stillbirth are more frequently observed in pregnant
women infected with smallpox [58].

Diagnosis

Rapid diagnosis is crucial for managing mpox, including isolation
to prevent transmission, minimizing outbreaks, and guiding treat-
ment strategies [60]. Since mpox symptoms closely resemble those
of other, mainly viral, infections [61], diagnosis must be supported
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by both epidemiological factors and laboratory findings. The WHO
classifies mpox cases as suspected, probable, or confirmed, based on
these criteria [62].

Diagnosis of mpox infection in obstetric and pediatric popula-
tions is challenging, since the current diagnostic criteria do not
specifically address testing among pregnant women and chil-
dren [56].

The gold standard for confirming mpox is real-time polymerase
chain reaction (RT-PCR) or conventional PCR targeting MPXV, which
can be used alone or in combination with sequencing to determine
the viral clade [63]. Depending on clinical presentation, RT-PCR can
be performed on various biological samples [64-G6].

As reported in several case reports, PCR has also proven effective
in cases of vertical transmission, detecting MPXV in amniotic fluid,
peritoneal fluid, placental tissue from mpox infected mothers and in
fetal tissue, and umbilical cord blood [44,67]. Whether MPXV is
present in breast milk is still unknown, because PCR performed on
breast milk from one MPXV-infected woman tested negative for
MPOX DNA [51].

Serological tests, such as enzyme-linked immunosorbent assay
(ELISA), lateral flow assays (LFAs), immunofluorescence assay (IFA),
and immunohistochemistry, are important in seroprevalence and
vaccine efficacy studies [68], but have limited value in diagnosing
acute mpox due to cross-reactivity with other orthopoxviruses
(OPV) [69].

Dashraath et al. suggested that an ELISA may guide appropriate
delivery decisions for women with recent mpox infection [43]. De-
tecting seroconversion of specific IgM and IgG antibodies in un-
vaccinated pregnant women, approximately 4 days after the onset of
rash, may allow for the deferral of delivery [68]. This could enable
the transplacental transfer of maternal IgG antibodies against MPXV
to the fetus, in analogy to the management approach for var-
icella [70].

Moreover, as described in a recent systematic review of maternal
and congenital mpox infection, serology was used in two cases to
confirm a mpox congenital diagnosis [41].

Histopathology and immunohistochemistry analyses using anti-
body to vaccinia virus on placental tissue have proved to be useful
for determining mpox infection. Basal hemorrhages, visible on both
the maternal and fetal side, can be observed, along with a pattern of
extensive and diffuse positive staining in chorionic villous stromal
cells [71].

Real-time PCR remains the fastest, cheapest and most sensitive
assay to detect, distinguish and monitor MPXV outbreaks. Schuele
et al. developed, validated and implemented a new RT-PCR assay
(dD14-16) to detect the novel MPXV Clade Ib [72]. Until now,
identification of the MPXV genetic clade has been primarily based on
genome sequences of the detected virus. Additionally, the PCR assays
recommended by the CDC for distinguishing MPXV from other or-
thopoxviruses, but also between Clade I and Clade Il MPXV strains,
may result in false negatives [73], because of the large ~ 1 kbp de-
letion in MPXV genome, specifically in the OPG032 gene [9,36].

Treatment

The majority of patients do not require antiviral treatment, as
mpox is typically a self-limiting illness. For immunocompetent pa-
tients with mild disease, pain control and supportive care are usually
sufficient. However, antiviral treatment should be considered for
specific groups, including vulnerable populations and individuals
with active skin diseases at high risk of dissemination or those with
life-threatening mpox. Vulnerable groups include severely im-
munocompromised patients, as well as pregnant, recently pregnant
or breastfeeding women [74].

Journal of Infection and Public Health 18 (2025) 102758

The only treatment approved by the European Medicines Agency
(EMA) for mpox diseases is tecovirimat [75], although other options
have been used in the last years, as outlined in Table 2.

Due to the altered immune status, pregnancy and breastfeeding
are considered indications for prioritized treatment in patients with
mpox. Given the limited data on efficacy, medical management
should be tailored based on the stage and severity of the illness [94].
If treatment is indicated, tecovirimat is recommended as the first-
line antiviral by the US Centers for Disease Control and Prevention
(CDC) to prevent vertical transmission, despite not being authorized
for use during pregnancy and the absence of clear guidelines [80].
Animal studies to date have shown no embryotoxic or teratogenic
effects, and pregnant and breastfeeding women are eligible for en-
rollment in the open-label Study of Tecovirimat for Human Mon-
keypox Virus (STOMP) [43,81]. Additionally, a CDC report on
pregnant persons noted that 11 pregnant women who received te-
covirimat experienced no adverse effects [51].

The use of cidofovir and brincidofovir in treating mpox during
pregnancy is controversial, as animal reproduction studies have
demonstrated teratogenic effects. Thus, these medications must be
avoided, particularly in the first trimester of pregnancy [83]. Limited
data also exist regarding vaccinia immune globulin intravenous
(VIGIV), and its effects on fetal health and on fertility remain unclear.
However, since immune globulins have been widely used during
pregnancy without any specific negative effect on reproductive
health, VIGIV may be considered for selected cases [95]. Medical
management should be integrated with obstetric guidance to ensure
appropriate fetal surveillance and determine optimal delivery
timing [43].

Prevention

Early detection of cases, combined with vaccination, are critical
pillars for the prevention and control of global mpox outbreaks.

Timely identification of confirmed cases is essential to imple-
ment primary prevention measures aimed at disruption transmis-
sion chain. Control interventions, applicable in both hospital and
domestic settings, include patient isolation, strict adherence to hand
hygiene practices, and the use of appropriate personal protective
equipment [96,97].

Vaccination serves as another important tool to reduce viral
transmission and can be used as pre-exposure prophylaxis (PrEP) or
post-exposure prophylaxis (PEP) [98,99].

To date, two vaccines licensed for smallpox have demonstrated
cross-protection against the MPXV: the ACAM2000 vaccine, a live,
replication-competent vaccinia virus, and JYNNEOS (MVA-BN), a
non-replicating modified vaccinia Ankara virus vaccine.

Their use in pregnancy has been debated for years, as most
clinical trials do not include pregnant women [100]. If indicated, and
following a thorough assessment of the benefits and potential ad-
verse effects of vaccination, a PEP should be offered to reduce the
risk of vertical transmission and protect the fetus.

Like other live vaccines, ACAM 2000 is contraindicated during
pregnancy due to the risk of transplacental transmission, which can
negatively affect pregnancy outcomes [43,101]. In contrast, MVA-BN,
a highly attenuated, non-replicating vaccine, has not shown vaccine-
related fetal malformations in animal studies [102].

Alongside infection control and preventive measures, pregnant
and breastfeeding women who have been exposed to mpox and are
at risk may be vaccinated with the MVA-BN, which has proven ef-
ficacy in preventing infection. However, the MVA-BN vaccine is
generally not recommended during pregnancy unless the benefits of
preventing mpox outweigh any potential unknown risks [103].
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Conclusions

This narrative review highlights the knowledge gaps regarding
mpox infection during pregnancy, particularly with the emergence
of new MPXV clades such as Clade Ib. While existing data suggest
that mpox poses significant risks to both maternal and fetal health,
including miscarriage, stillbirth, and neonatal complications, the
limited number of reported cases hinders a comprehensive under-
standing of these outcomes. The scarcity of clade-specific informa-
tion, especially concerning Clade Ib, further complicates efforts to
assess the relative virulence and transmission dynamics in pregnant
women. Pregnant women appear equally susceptibly to MPXV in-
fection compared to non-pregnant individuals although whether it is
more severe in pregnancy remains unclear.

Recommendations and future directions

Diagnostic challenges persist, with current methodologies not
fully adapted to the needs of obstetric populations. While tecovir-
imat appears promising for managing mpox in pregnancy, its safety
and efficacy remain underexplored in this context. Decisions about
treatment, mode of delivery or other obstetrics interventions in
pregnancy should be individualized based on available resources,
gestational age of fetus and clinical severity. Ongoing research and
surveillance are essential to better inform clinical and public health
strategies, particularly for vulnerable populations such as pregnant
women.

Search strategy and selection criteria

We searched PubMed and Google Scholar for peer-reviewed,
English-language, quantitative studies published up to 25th August,
2024, that examined the involvement of climate change on human
health. References for this review were identified from MEDLINE and
PubMed with the following search term combination: "monkeypox”
OR "mpox" AND "pregnancy" OR "fetus" OR "stillbirth" OR "mis-
carriage”. Inclusion was assessed by screening titles and abstracts,
followed by full text review of screened-in studies; screening and
coding of all studies were independently conducted by two authors,
with disagreements resolved through discussion. The final reference
list was generated based on the timeline, originality, accessibility
and relevance to the scope of this narrative review. Non peer re-
viewed articles were not included in this review.

Ethical approval

Not Applicable.
Funding

This study did not receive any funding.

CRediT authorship contribution statement

Conceptualization: E.Q.R.; data curation: B.R, G.T,, and E.Q.R;
investigation: B.R., G.T., and E.Q.R.; methodology: B.R., G.T., and
E.Q.R.; resources: B.R.,, G.T., and E.Q.R.; supervision: E.Q.R.; valida-
tion: BR, G.T,, ].L, RG,, EB,, LRT, FC, and E.Q.R.; visualization: B.R,,
GT, JL, RG, EB, LRT, EC, and E.Q.R.; writing - original draft
preparation: B.R.,, G.T., and E.Q.R.; writing - review and editing: B.R.,
G.T, ]L,RG, EB, LRT, EC, and E.QR.

Data Availability Statement

Not applicable.

Journal of Infection and Public Health 18 (2025) 102758
Declaration of Competing Interest
None to declare.
Acknowledgments

None to declare.

Declaration of Generative Al and Al-assisted technologies in the
writing process

During the preparation of the manuscript, the authors used
ChatGPT, provided by OpenAl, to improve grammar and readability
of the paper. After using this service, the authors reviewed and
edited the content as needed. The authors take full responsibility for
the content of the publication.

References

[1] Damaso CR. Phasing out monkeypox: mpox is the new name for an old disease.
Lancet Reg Health - Am 2023;17:100424. https://doi.org/10.1016/j.1ana.2022.
100424

Tiecco G, Degli Antoni M, Storti S, Tomasoni LR, Castelli F, Quiros-Roldan E.

Monkeypox, a literature review: what is new and where does this con-

cerning virus come from? Viruses 2022;14:1894. https://doi.org/10.3390/

v14091894

Franchini M, Glingani C, Donno GD, Lucchini G, Beccaria M, Amato M, et al.

Convalescent plasma for hospitalized COVID-19 patients: a single-center ex-

perience. Life 2022;12:420. https://doi.org/10.3390/life12030420

[4] WHO. World Health Organization. WHO director-general declares mpox

outbreak a public health emergency of international concern. Available

online: (https://www.who.int/news/item/14-08-2024-who-director-general-
declares-mpox-outbreak-a-public-health-emergency-of-international-
concern).

Sanchez Clemente N, Coles C, Paixao ES, Brickley EB, Whittaker E, Alfven T,

et al. Paediatric, maternal, and congenital mpox: a systematic review and

meta-analysis. Lancet Glob Health 2024;12:e572-88. https://doi.org/10.1016/
$2214-109X(23)00607-1

Chedid C, Kokhreidze E, Tukvadze N, Banu S, Uddin MKM, Biswas S, et al.

Association of baseline white blood cell counts with tuberculosis treatment

outcome: a prospective multicentered cohort study. Int ] Infect Dis

2020;100:199-206. https://doi.org/10.1016/5.ijid.2020.09.017

Jamieson DJ, Cono ], Richards CL, Treadwell TA. The role of the ob-

stetrician-gynecologist in emerging infectious diseases: monkeypox and

pregnancy. Obstet Gynecol 2004;103:754-6. https://doi.org/10.1097/01.A0G.
0000114987.76424.6d

Likos AM, Sammons SA, Olson VA, Frace AM, Li Y, Olsen-Rasmussen M, et al. A

tale of two clades: monkeypox viruses. ] Gen Virol 2005;86:2661-72. https://

doi.org/10.1099/vir.0.81215-0

Vakaniaki EH, Kacita C, Kinganda-Lusamaki E, O'Toole A, Wawina-Bokalanga T,

Mukadi-Bamuleka D, et al. Sustained human outbreak of a new MPXV clade I

lineage in Eastern Democratic Republic of the Congo. Nat Med 2024. https://

doi.org/10.1038/s41591-024-03130-3

[10] Trevor Nextstrain core team. Nextstrain - real-time tracking of pathogen
evolution. Available online: (https://nextstrain.org/).

[11] Foster SO, Brink EW, Hutchins DL, Pifer JM, Lourie B, Moser CR, et al. Human
monkeypox. Bull World Health Organ 1972;46:569-76.

[12] Nakazawa Y, Mauldin M, Emerson G, Reynolds M, Lash R, Gao ], et al. A phy-
logeographic investigation of African monkeypox. Viruses 2015;7:2168-84.
https://doi.org/10.3390/v7042168

[13] Faye O, Pratt CB, Faye M, Fall G, Chitty JA, Diagne MM, et al. Genomic char-
acterisation of human monkeypox virus in Nigeria. Lancet Infect Dis
2018;18:246. https://doi.org/10.1016/S1473-3099(18)30043-4

[14] Reynolds MG, Yorita KL, Kuehnert M], Davidson WB, Huhn GD, Holman RC,
et al. Clinical manifestations of human monkeypox influenced by route of in-
fection. ] Infect Dis 2006;194:773-80. https://doi.org/10.1086/505880

[15] Yinka-Ogunleye A, Aruna O, Dalhat M, Ogoina D, McCollum A, Disu Y, et al.
Outbreak of human monkeypox in Nigeria in 2017-18: a clinical and epide-
miological report. Lancet Infect Dis 2019;19:872-9. https://doi.org/10.1016/
S$1473-3099(19)30294-4

[16] Cadmus S, Akinseye V, Besong M, Olanipekun T, Fadele ], Cadmus E, et al.
Dynamics of mpox infection in Nigeria: a systematic review and meta-analysis.
Sci Rep 2024;14:7368. https://doi.org/10.1038/s41598-024-58147-y

[17] Van Dijck C, Hoff NA, Mbala-Kingebeni P, Low N, Cevik M, Rimoin AW, et al.
Emergence of mpox in the post-smallpox era—a narrative review on mpox
epidemiology. Clin Microbiol Infect 2023;29:1487-92. https://doi.org/10.1016/j.
cmi.2023.08.008

[18] Dumonteil E, Herrera C, Sabino-Santos G. Monkeypox virus evolution before
2022 outbreak. Emerg Infect Dis 2023;29:451-3. https://doi.org/10.3201/
€id2902.220962

[2

3

[5

(6

17

[8

[9


https://doi.org/10.1016/j.lana.2022.100424
https://doi.org/10.1016/j.lana.2022.100424
https://doi.org/10.3390/v14091894
https://doi.org/10.3390/v14091894
https://doi.org/10.3390/life12030420
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://doi.org/10.1016/S2214-109X(23)00607-1
https://doi.org/10.1016/S2214-109X(23)00607-1
https://doi.org/10.1016/j.ijid.2020.09.017
https://doi.org/10.1097/01.AOG.0000114987.76424.6d
https://doi.org/10.1097/01.AOG.0000114987.76424.6d
https://doi.org/10.1099/vir.0.81215-0
https://doi.org/10.1099/vir.0.81215-0
https://doi.org/10.1038/s41591-024-03130-3
https://doi.org/10.1038/s41591-024-03130-3
https://nextstrain.org/
http://refhub.elsevier.com/S1876-0341(25)00107-8/sbref9
http://refhub.elsevier.com/S1876-0341(25)00107-8/sbref9
https://doi.org/10.3390/v7042168
https://doi.org/10.1016/S1473-3099(18)30043-4
https://doi.org/10.1086/505880
https://doi.org/10.1016/S1473-3099(19)30294-4
https://doi.org/10.1016/S1473-3099(19)30294-4
https://doi.org/10.1038/s41598-024-58147-y
https://doi.org/10.1016/j.cmi.2023.08.008
https://doi.org/10.1016/j.cmi.2023.08.008
https://doi.org/10.3201/eid2902.220962
https://doi.org/10.3201/eid2902.220962

B. Rossi, G. Tiecco, J. Logiudice et al.

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

[41]

(42]

(43]

(44]

Isidro ], Borges V, Pinto M, Sobral D, Santos ]JD, Nunes A, et al. Phylogenomic
characterization and signs of microevolution in the 2022 multi-country out-
break of monkeypox virus. Nat Med 2022;28:1569-72. https://doi.org/10.1038/
s41591-022-01907-y

WHO 2022-24 Mpox (Monkeypox) Outbreak: Global Trends Available online:
(https://worldhealthorg.shinyapps.io/mpx_global/).

Wenham C, Eccleston-Turner M. Monkeypox as a PHEIC: implications for global
health governance. Lancet 2022;400:2169-71. https://doi.org/10.1016/S0140-
6736(22)01437-4

ESCMID Emerging Infections Subcommittee. ESCMID emerging infections
subcommittee (EIS) commentary on mpox; 2024.

Ndembi N, Folayan MO, Komakech A, Mercy K, Tessema S, Mbala-Kingebeni P,
et al. Evolving epidemiology of mpox in Africa in 2024. N Engl ] Med
2025;392:666-76. https://doi.org/10.1056/NEJMoa2411368

Boisson-Walsh A. Escalating mpox epidemic in DR Congo. Lancet Infect Dis
2024;24:e487. https://doi.org/10.1016/S1473-3099(24)00446-8

Africa CDC. Africa CDC declares mpox a public health emergency of continental
security, mobilizing resources across the continent. Available online: (https://
africacdc.org/news-item/africa-cdc-declares-mpox-a-public-health-
emergency-of-continental-security-mobilizing-resources-across-the-
continent/)

The Lancet. The lancet mpox: the need for a coordinated international re-
sponse. Lancet 2024;404:725. https://doi.org/10.1016/S0140-6736(24)01708-2
Kibungu EM, Vakaniaki EH, Kinganda-Lusamaki E, Kalonji-Mukendi T, Pukuta
E, Hoff NA, et al. Clade I-associated mpox cases associated with sexual contact,
the Democratic Republic of the Congo. Emerg Infect Dis 2024;30. https://doi.
org/10.3201/eid3001.231164

Rivers C, Watson C, Phelan AL. The resurgence of mpox in Africa. JAMA 2024.
https://doi.org/10.1001/jama.2024.17829

World Health Organization. Mpox - multy-country external situation [Report
No 47]; 2025.

European Centre for Disease Prevention and Control. Epidemiological update:
mpox due to monkeypox virus clade I. Available online: (https://www.ecdc.
europa.eu/en/news-events/epidemiological-update-mpox-due-monkeypox-
virus-clade-i).

Treutiger C-], Filén F, Rehn M, Aarum J, Jacks A, Gisslén M, et al. First case of
mpox with monkeypox virus clade Ib outside Africa in a returning traveller,
Sweden, august 2024: public health measures. Eurosurveillance 2024;29.
https://doi.org/10.2807/1560-7917.ES.2024.29.48.2400740

Shete AM, Chenayil S, Sahay RR, Sindhu C, Yadav S, Gawande P, et al. Genomic
analysis confirmed the importation of first mPox clade Ib case in Kerala, India
from Dubai, UAE. ] Infect 2024;89:106342. https://doi.org/10.1016/j.jinf.2024.
106342

European Centre for Disease. Transmission of monkeypox virus clade I: overall
risk remains low in the EU/EEA. Available online: (https://www.ecdc.europa.
eu/en/news-events/transmission-monkeypox-virus-clade-i-overall-risk-
remains-low-eueea)

Rimoin AW, Mulembakani PM, Johnston SC, Lloyd Smith JO, Kisalu NK, Kinkela
TL, et al. Major increase in human monkeypox incidence 30 years after
smallpox vaccination campaigns cease in the Democratic Republic of Congo.
Proc Natl Acad Sci 2010;107:16262-7. https://doi.org/10.1073/pnas.1005769107
Nextstrain team. Genomic epidemiology of mpox viruses across clades.
Available online: (https://nextstrain.org/mpox/all-clades)

Masirika LM, Kumar A, Dutt M, Ostadgavahi AT, Hewins B, Nadine MB, et al.
Complete genome sequencing, annotation, and mutational profiling of the
novel clade I human mpox virus, Kamituga strain. ] Infect Dev Ctries
2024;18:600-8. https://doi.org/10.3855/jidc.20136

Hudson PN, Self ], Weiss S, Braden Z, Xiao Y, Girgis NM, et al. Elucidating the
role of the complement control protein in monkeypox pathogenicity. PLoS One
2012;7:e35086. https://doi.org/10.1371/journal.pone.0035086

Alakunle E, Kolawole D, Diaz-Canova D, Alele F, Adegboye O, Moens U, et al. A
comprehensive review of monkeypox virus and mpox characteristics. Front Cell
Infect Microbiol 2024;14:1360586. https://doi.org/10.3389/fcimb.2024.
1360586

Bunge EM, Hoet B, Chen L, Lienert F, Weidenthaler H, Baer LR, et al. The
changing epidemiology of human monkeypox—a potential threat? A sys-
tematic review. PLoS Negl Trop Dis 2022;16:e0010141. https://doi.org/10.1371/
journal.pntd.0010141

WHO. Mpox - Democratic Republic of the Congo. Available online: (https://
www.who.int/emergencies/disease-outbreak-news/item/2024-DON522)
Sanchez Clemente N, Coles C, Paixao ES, Brickley EB, Whittaker E, Alfven T, et al.
Paediatric, maternal, and congenital mpox: a systematic review and meta-
analysis. Lancet Glob Health 2024;12:e572-88. https://doi.org/10.1016/S2214-
109X(23)00607-1

Dashraath P, Alves MP, Schwartz DA, Nielsen-Saines K, Baud D. Potential me-
chanisms of intrauterine transmission of monkeypox virus. Lancet Microbe
2023;4:e14. https://doi.org/10.1016/S2666-5247(22)00260-9

Dashraath P, Nielsen-Saines K, Rimoin A, Mattar CNZ, Panchaud A, Baud D.
Monkeypox in pregnancy: virology, clinical presentation, and obstetric man-
agement. Am ] Obstet Gynecol 2022;227:849-861.e7. https://doi.org/10.1016/].
aj0g.2022.08.017

Mbala PK, Huggins JW, Riu-Rovira T, Ahuka SM, Mulembakani P, Rimoin AW,
et al. Maternal and fetal outcomes among pregnant women with human
monkeypox infection in the Democratic Republic of Congo. ] Infect Dis
2017;216:824-8. https://doi.org/10.1093/infdis/jix260

[45]

[46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

(56]

(57]

(58]

(59]

(60]

(61]

(62]

(63]

(64]

(65]

(66]

(67]

(68]

(69]

Journal of Infection and Public Health 18 (2025) 102758

Krabbe NP, Mitzey AM, Bhattacharya S, Razo ER, Zeng X, Bekiares N, et al. Mpox
virus (MPXV) vertical transmission and fetal demise in a pregnant rhesus
Macaque model; 2024.

Nachega ]B, Mohr EL, Dashraath P, Mbala-Kingebeni P, Anderson JR, Myer L,
et al. Mpox in pregnancy — risks, vertical transmission, prevention, and
treatment. N Engl ] Med 2024:NEJMp2410045. https://doi.org/10.1056/
NEJMp2410045

Garcia-Hernandez L, Herndndez-Aceituno A, Moreno Saavedra R], Larumbe-
Zabala E. Case report: clinical presentation of monkeypox in pregnancy. Rev
Clin Esp 2024;224:245-7. https://doi.org/10.1016/j.rceng.2024.02.009
Sampson MM, Magee G, Schrader EA, Dantuluri KL, Bukhari A, Passaretti C,
et al. Mpox (monkeypox) infection during pregnancy. Obstet Gynecol
2023;141:1007-10. https://doi.org/10.1097/A0G.0000000000005170

Contag CA, Renfro ZT, Lu ], Shen S, Karan A, Solis D, et al. Prevalence of mpox
(monkeypox) in patients undergoing STI Screening in Northern California,
April-September 2022. ] Clin Virol Publ Pan Am Soc Clin Virol
2023;164:105493. https://doi.org/10.1016/j.jcv.2023.105493

Schwartz DA, Mbala-Kingebeni P, Patterson K, Huggins JW, Pittman PR.
Congenital mpox syndrome (Clade I) in stillborn fetus after placental infection
and intrauterine transmission, Democratic Republic of the Congo, 2008. Emerg
Infect Dis 2023;29. https://doi.org/10.3201/eid2911.230606. [2198-2022].
Oakley LP, Hufstetler K, O’Shea ], Sharpe ]D, McArdle C, Neelam V, et al. Mpox
cases among cisgender women and pregnant persons - United States, May
11-November 7, 2022. MMWR Morb Mortal Wkly Rep 2023;72:9-14. https://
doi.org/10.15585/mmwr.mm?7201a2

Renfro ZT, Contag CA, Lu ], Solis D, Huang C, Sahoo MK, et al. Two cases of
MPXYV infection during pregnancy in heterosexual cisgender women without
classic cutaneous lesions, Northern California, 2022. IDCases 2023;33:e01881.
https://doi.org/10.1016/j.idcr.2023.e01881

Doshi RH, Guagliardo SAJ, Doty ]JB, Babeaux AD, Matheny A, Burgado ], et al.
Epidemiologic and ecologic investigations of monkeypox, Likouala
Department, Republic of the Congo, 2017. Emerg Infect Dis 2019;25:281-9.
https://doi.org/10.3201/eid2502.181222

Jezek Z, Gromyko Al, Szczeniowski MV. Human monkeypox. ] Hyg Epidemiol
Microbiol Immunol 1983;27:13-28.

CDC. Mpox considerations for people who are pregnant or breastfeeding.
Available online: (https://www.cdc.gov/mpox/hcp/clinical-care/pregnancy.
html)y

Schwartz DA, Pittman PR. Mpox (monkeypox) in pregnancy: viral clade dif-
ferences and their associations with varying obstetrical and fetal outcomes.
Viruses 2023;15:1649. https://doi.org/10.3390/v15081649

Kisalu NK, Mokili JL. Toward understanding the outcomes of monkeypox in-
fection in human pregnancy. J Infect Dis 2017;216:795-7. https://doi.org/10.
1093/infdis/jix342

Nishiura H. Smallpox during pregnancy and maternal outcomes. Emerg Infect
Dis 2007;12:1119-21. https://doi.org/10.3201/eid1207.051531

Hassett DE. Smallpox infections during pregnancy, lessons on pathogenesis
from nonpregnant animal models of infection. J Reprod Immunol
2003;60:13-24. https://doi.org/10.1016/S0165-0378(03)00038-X

Chauhan RP, Fogel R, Limson ]. Overview of diagnostic methods, disease pre-
valence and transmission of mpox (formerly monkeypox) in humans and an-
imal reservoirs. Microorganisms 2023;11:1186. https://doi.org/10.3390/
microorganisms11051186

Gupta AK, Talukder M, Rosen T, Piguet V. Differential diagnosis, prevention, and
treatment of mpox (monkeypox): a review for dermatologists. Am ] Clin
Dermatol 2023;24:541-56. https://doi.org/10.1007/s40257-023-00778-4
WHO. Mpox (monkeypox) outbreak toolbox. Available online: (https://www.
who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/mpox-
outbreak-toolbox)

WHO. Diagnostic testing for the monkeypox vius (MPXV): interim guidance;
2024. p. 18.

Antinori A, Mazzotta V, Vita S, Carletti F, Tacconi D, Lapini LE, et al.
Epidemiological, clinical and virological characteristics of four cases of mon-
keypox support transmission through sexual contact, Italy, May 2022.
Eurosurveillance 2022;27. https://doi.org/10.2807/1560-7917.ES.2022.27.22.
2200421

Peir6-Mestres A, Fuertes I, Camprubi-Ferrer D, Marcos MA, Vilella A, Navarro
M, et al. Frequent detection of monkeypox virus DNA in saliva, semen, and
other clinical samples from 12 patients, Barcelona, Spain, May-June 2022.
Eurosurveillance 2022;27. https://doi.org/10.2807/1560-7917.ES.2022.27.28.
2200503

Badenoch ]B, Conti I, Rengasamy ER, Watson (], Butler M, Hussain Z, et al.
Neurological and psychiatric presentations associated with human monkeypox
virus infection: a systematic review and meta-analysis. eClinicalMedicine
2022;52:101644. https://doi.org/10.1016/j.eclinm.2022.101644

Schwartz DA, Pittman PR. Monkeypox and pregnancy: correspondence. Am ]
Obstet Gynecol 2023;228:365. https://doi.org/10.1016/j.aj0g.2022.10.034
Karem KL, Reynolds M, Braden Z, Lou G, Bernard N, Patton ], et al
Characterization of acute-phase humoral immunity to monkeypox: use of
immunoglobulin M enzyme-linked immunosorbent assay for detection of
monkeypox infection during the 2003 North American outbreak. Clin Vaccin
Immunol 2005;12:867-72. https://doi.org/10.1128/CDLI.12.7.867-872.2005
Silva SJRD, Kohl A, Pena L, Pardee K. Clinical and laboratory diagnosis of
monkeypox (mpox): current status and future directions. iScience
2023;26:106759. https://doi.org/10.1016/j.i5¢i.2023.106759


https://doi.org/10.1038/s41591-022-01907-y
https://doi.org/10.1038/s41591-022-01907-y
https://worldhealthorg.shinyapps.io/mpx_global/
https://doi.org/10.1016/S0140-6736(22)01437-4
https://doi.org/10.1016/S0140-6736(22)01437-4
https://doi.org/10.1056/NEJMoa2411368
https://doi.org/10.1016/S1473-3099(24)00446-8
https://africacdc.org/news-item/africa-cdc-declares-mpox-a-public-health-emergency-of-continental-security-mobilizing-resources-across-the-continent/
https://africacdc.org/news-item/africa-cdc-declares-mpox-a-public-health-emergency-of-continental-security-mobilizing-resources-across-the-continent/
https://africacdc.org/news-item/africa-cdc-declares-mpox-a-public-health-emergency-of-continental-security-mobilizing-resources-across-the-continent/
https://africacdc.org/news-item/africa-cdc-declares-mpox-a-public-health-emergency-of-continental-security-mobilizing-resources-across-the-continent/
https://doi.org/10.1016/S0140-6736(24)01708-2
https://doi.org/10.3201/eid3001.231164
https://doi.org/10.3201/eid3001.231164
https://doi.org/10.1001/jama.2024.17829
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-mpox-due-monkeypox-virus-clade-i
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-mpox-due-monkeypox-virus-clade-i
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-mpox-due-monkeypox-virus-clade-i
https://doi.org/10.2807/1560-7917.ES.2024.29.48.2400740
https://doi.org/10.1016/j.jinf.2024.106342
https://doi.org/10.1016/j.jinf.2024.106342
https://www.ecdc.europa.eu/en/news-events/transmission-monkeypox-virus-clade-i-overall-risk-remains-low-eueea
https://www.ecdc.europa.eu/en/news-events/transmission-monkeypox-virus-clade-i-overall-risk-remains-low-eueea
https://www.ecdc.europa.eu/en/news-events/transmission-monkeypox-virus-clade-i-overall-risk-remains-low-eueea
https://doi.org/10.1073/pnas.1005769107
https://nextstrain.org/mpox/all-clades
https://doi.org/10.3855/jidc.20136
https://doi.org/10.1371/journal.pone.0035086
https://doi.org/10.3389/fcimb.2024.1360586
https://doi.org/10.3389/fcimb.2024.1360586
https://doi.org/10.1371/journal.pntd.0010141
https://doi.org/10.1371/journal.pntd.0010141
https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON522
https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON522
https://doi.org/10.1016/S2214-109X(23)00607-1
https://doi.org/10.1016/S2214-109X(23)00607-1
https://doi.org/10.1016/S2666-5247(22)00260-9
https://doi.org/10.1016/j.ajog.2022.08.017
https://doi.org/10.1016/j.ajog.2022.08.017
https://doi.org/10.1093/infdis/jix260
https://doi.org/10.1056/NEJMp2410045
https://doi.org/10.1056/NEJMp2410045
https://doi.org/10.1016/j.rceng.2024.02.009
https://doi.org/10.1097/AOG.0000000000005170
https://doi.org/10.1016/j.jcv.2023.105493
https://doi.org/10.3201/eid2911.230606
https://doi.org/10.15585/mmwr.mm7201a2
https://doi.org/10.15585/mmwr.mm7201a2
https://doi.org/10.1016/j.idcr.2023.e01881
https://doi.org/10.3201/eid2502.181222
http://refhub.elsevier.com/S1876-0341(25)00107-8/sbref43
http://refhub.elsevier.com/S1876-0341(25)00107-8/sbref43
https://www.cdc.gov/mpox/hcp/clinical-care/pregnancy.html
https://www.cdc.gov/mpox/hcp/clinical-care/pregnancy.html
https://doi.org/10.3390/v15081649
https://doi.org/10.1093/infdis/jix342
https://doi.org/10.1093/infdis/jix342
https://doi.org/10.3201/eid1207.051531
https://doi.org/10.1016/S0165-0378(03)00038-X
https://doi.org/10.3390/microorganisms11051186
https://doi.org/10.3390/microorganisms11051186
https://doi.org/10.1007/s40257-023-00778-4
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/mpox-outbreak-toolbox
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/mpox-outbreak-toolbox
https://www.who.int/emergencies/outbreak-toolkit/disease-outbreak-toolboxes/mpox-outbreak-toolbox
https://doi.org/10.2807/1560-7917.ES.2022.27.22.2200421
https://doi.org/10.2807/1560-7917.ES.2022.27.22.2200421
https://doi.org/10.2807/1560-7917.ES.2022.27.28.2200503
https://doi.org/10.2807/1560-7917.ES.2022.27.28.2200503
https://doi.org/10.1016/j.eclinm.2022.101644
https://doi.org/10.1016/j.ajog.2022.10.034
https://doi.org/10.1128/CDLI.12.7.867-872.2005
https://doi.org/10.1016/j.isci.2023.106759

B. Rossi, G. Tiecco, J. Logiudice et al.

(70]

(71]

(72]

(73]

(74]
(75]
[76]

[77]

(78]

[79]

(80]

(81]
(82]

(83]

(84]

(85]

(86]

(87

Lamont RF, Sobel JD, Carrington D, Mazaki-Tovi S, Kusanovic JP, Vaisbuch E,
et al. Varicella-zoster virus (chickenpox) infection in pregnancy: chickenpox
infection in pregnancy. BJOG Int ] Obstet Gynaecol 2011;118:1155-62. https://
doi.org/10.1111/j.1471-0528.2011.02983.x

Pittman PR, Martin JW, Kingebeni PM, Tamfum ]-JM, Mwema G, Wan Q, et al.
Clinical characterization and placental pathology of mpox infection in hospi-
talized patients in the Democratic Republic of the Congo. PLoS Negl Trop Dis
2023;17:e0010384. https://doi.org/10.1371/journal.pntd.0010384

Schuele L, Masirika LM, Udahemuka JC, Siangoli FB, Mbiribindi ]B, Ndishimye P,
et al. Real-time PCR assay to detect the novel clade Ib monkeypox virus,
September 2023-May 2024. Eurosurveillance 2024;29. https://doi.org/10.
2807/1560-7917.ES.2024.29.32.2400486

European Centre for Disease Prevention and Control. Risk assessment for the
EU/EEA of the mpox epidemic caused by monkeypox virus clade I in affected
African countries; 2024.

CDC. Interim clinical guidance for the treatment of monkeypox. [Accessed 9th
september]

European Medicines Agency. Tecovirimat SIGA. Available online: (https://www.
ema.europa.eu/en/medicines/human/EPAR/tecovirimat-siga)

Siegrist EA, Sassine J. Antivirals with activity against mpox: a clinically oriented
review. Clin Infect Dis 2023;76:155-64. https://doi.org/10.1093/cid/ciac622
Desai AN, Thompson GR, Neumeister SM, Arutyunova AM, Trigg K, Cohen SH.
Compassionate use of tecovirimat for the treatment of monkeypox infection.
JAMA 2022;328:1348-50. https://doi.org/10.1001/jama.2022.15336

Hernandez LE, Jadoo A, Kirsner RS. Human monkeypox virus infection in an
immunocompromised man: trial with tecovirimat. Lancet Lond Engl
2022;400:e8. https://doi.org/10.1016/S0140-6736(22)01528-8

Matias WR, Koshy JM, Nagami EH, Kovac V, Moeng LR, Shenoy ES, et al.
Tecovirimat for the treatment of human monkeypox: an initial series from
Massachusetts, United States. Open Forum Infect Dis 2022;9:0fac377. https://
doi.org/10.1093/ofid/ofac377

Khalil A, Samara A, O'Brien P, Ladhani SN. Treatment and prevention of mpox in
pregnant people and young children. Lancet Infect Dis 2023;23:396-7. https://
doi.org/10.1016/S1473-3099(23)00054-3

Study of tecovirimat for human monkeypox virus STOMP. Available online:
(https://www.stomptpoxx.org/main).

CDC. Mpox treatment information for healthcare professionals. Available on-
line: (https://www.cdc.gov/poxvirus/mpox/clinicians/treatment.html).

CDC. US Food and Drug Administration: FDA approves drug to treat smallpox.
Available online: (https://www.cdc.gov/smallpox/clinicians/treatment.html#
:~:text=Brincidofovir, TEMBEXA)%20for%20treatment%200f%20smallpox)
Alameer RM, Yamani A, Al-Saud A, Alsobayeg S, Alamro B, Alali A, et al. The
successful treatment of mpox with brincidofovir in renal transplant re-
cipients—a report of 2 cases. Int | Infect Dis 2024;143:107015. https://doi.org/
10.1016/j.ijid.2024.107015

Harrison I, DeSear K, Santevecchi BA, Venugopalan V, Cherabuddi K, Iovine N,
et al. Brincidofovir for disease progression due to suspected tecovirimat re-
sistance in association with advanced HIV. Int J STD AIDS 2024;35:651-3.
https://doi.org/10.1177/09564624241238813

Magee WC, Hostetler KY, Evans DH. Mechanism of inhibition of vaccinia virus
DNA polymerase by cidofovir diphosphate. Antimicrob Agents Chemother
2005;49:3153-62. https://doi.org/10.1128/AAC.49.8.3153-3162.2005
Lindemans CA, Leen AM, Boelens JJ. How i treat adenovirus in hematopoietic
stem cell transplant recipients. Blood 2010;116:5476-85. https://doi.org/10.
1182/blood-2010-04-259291

(88]

(89].
[90]

[91]

(92]

(93]

(94]

(95]

(96]

(97]

(98]

(99]

[100]

[101]

[102]

[103]

Journal of Infection and Public Health 18 (2025) 102758

Duong MT, Tebas P, Ancha B, Baron ], Chary P, Isaacs SN, et al. Combination of
extended antivirals with antiretrovirals for severe mpox in advanced human
immunodeficiency virus infection: case series of 4 patients. Open Forum Infect
Dis 2024;11:0fae110. https://doi.org/10.1093/ofid/ofae110

Food and Drug Administration. VISTIDE (cidofovir injection)

Muller WJ, Levin M], Shin YK, Robinson C, Quinones R, Malcolm ], et al. Clinical
and in vitro evaluation of cidofovir for treatment of adenovirus infection in
pediatric hematopoietic stem cell transplant recipients. Clin Infect Dis
2005;41:1812-6. https://doi.org/10.1086/498151

Carmine AA, Brogden RN, Heel RC, Speight TM, Avery GS. Trifluridine: a review
of its antiviral activity and therapeutic use in the topical treatment of viral eye
infections.  Drugs  1982;23:329-53.  https://doi.org/10.2165/00003495-
198223050-00001

Perzia B, Theotoka D, Li K, Moss E, Matesva M, Gill M, et al. Treatment of ocular-
involving monkeypox virus with topical trifluridine and oral tecovirimat in the
2022 monkeypox virus outbreak. Am J Ophthalmol Case Rep 2023;29:101779.
https://doi.org/10.1016/j.ajoc.2022.101779

Rao AK, Schrodt CA, Minhaj FS, Waltenburg MA, Cash-Goldwasser S, Yu Y, et al.
Interim clinical treatment considerations for severe manifestations of mpox —
United States, February 2023. MMWR Morb Mortal Wkly Rep 2023;72:232-43.
https://doi.org/10.15585/mmwr.mm?7209a4

The American College of Ostetricians and Gynecologists. Obstetric care con-
sideations for mpox. Available online: (https://www.acog.org/clinical-
information/physician-faqs/obstetric-care-considerations-mpox).

Chou Y-L, Hsieh K-H, Perng C-L, Fan H-C, Tien C-H, Wang C-C, et al. High level
antibodies to TORCH in the IVIG preparation from Taiwanese. ] Chin Med Assoc
2019;82:510-4. https://doi.org/10.1097JCMA.0000000000000043

Fleischauer AT, Kile JC, Davidson M, Fischer M, Karem KL, Teclaw R, et al.
Evaluation of human-to-human transmission of monkeypox from infected
patients to health care workers. Clin Infect Dis Publ Infect Dis Soc Am
2005;40:689-94. https://doi.org/10.1086/427805

Kuehn R, Fox T, Guyatt G, Lutje V, Gould S. Infection prevention and control
measures to reduce the transmission of mpox: a systematic review. PLoS
Glob Public Health 2024;4:e0002731. https://doi.org/10.1371/journal.pgph.
0002731

CDC. Interim clinical considerations for use of JYNNEOS vaccine for mpox
prevention in the United States. Available online: (https://www.cdc.gov/
poxvirus/mpox/clinicians/vaccines/vaccine-considerations.html})

Petersen E, Zumla A, Hui D, Blumberg L, Valdoleiros S, Amao L, et al.
Vaccination for monkeypox prevention in persons with high-risk sexual
behaviours to control on-going outbreak of monkeypox virus clade 3. Int ]
Infect Dis 2022;122:569-71. https://doi.org/10.1016/j.ijid.2022.06.047
Velazquez-Cervantes MA, Ulloa-Aguilar JM, Leén-Juirez M. Mpox and preg-
nancy: a neglected disease and its impact on perinatal health. Rev Clin Esp Engl
Ed 2023;223:32-9. https://doi.org/10.1016/j.rceng.2022.09.002

Laris-Gonzdlez A, Bernal-Serrano D, Jarde A, Kampmann B. Safety of adminis-
tering live vaccines during pregnancy: a systematic review and meta-analysis
of pregnancy outcomes. Vaccines 2020;8:124. https://doi.org/10.3390/
vaccines8010124

UK Health Security Agency. Recommendations for the use of preand post-ex-
posure vaccination during a monkeypox incident; 2024.

Khalil A, Samara A, O'Brien P, Morris E, Draycott T, Lees C, et al. Monkeypox
vaccines in pregnancy: lessons must be learned from COVID-19. Lancet
Glob Health 2022;10:e1230-1. https://doi.org/10.1016/S2214-109X(22)
00284-4


https://doi.org/10.1111/j.1471-0528.2011.02983.x
https://doi.org/10.1111/j.1471-0528.2011.02983.x
https://doi.org/10.1371/journal.pntd.0010384
https://doi.org/10.2807/1560-7917.ES.2024.29.32.2400486
https://doi.org/10.2807/1560-7917.ES.2024.29.32.2400486
https://www.ema.europa.eu/en/medicines/human/EPAR/tecovirimat-siga
https://www.ema.europa.eu/en/medicines/human/EPAR/tecovirimat-siga
https://doi.org/10.1093/cid/ciac622
https://doi.org/10.1001/jama.2022.15336
https://doi.org/10.1016/S0140-6736(22)01528-8
https://doi.org/10.1093/ofid/ofac377
https://doi.org/10.1093/ofid/ofac377
https://doi.org/10.1016/S1473-3099(23)00054-3
https://doi.org/10.1016/S1473-3099(23)00054-3
https://www.stomptpoxx.org/main
https://www.cdc.gov/poxvirus/mpox/clinicians/treatment.html
https://www.cdc.gov/smallpox/clinicians/treatment.html#:∼:text=Brincidofovir,TEMBEXA)%20for%20treatment%20of%20smallpox
https://www.cdc.gov/smallpox/clinicians/treatment.html#:∼:text=Brincidofovir,TEMBEXA)%20for%20treatment%20of%20smallpox
https://doi.org/10.1016/j.ijid.2024.107015
https://doi.org/10.1016/j.ijid.2024.107015
https://doi.org/10.1177/09564624241238813
https://doi.org/10.1128/AAC.49.8.3153-3162.2005
https://doi.org/10.1182/blood-2010-04-259291
https://doi.org/10.1182/blood-2010-04-259291
https://doi.org/10.1093/ofid/ofae110
https://doi.org/10.1086/498151
https://doi.org/10.2165/00003495-198223050-00001
https://doi.org/10.2165/00003495-198223050-00001
https://doi.org/10.1016/j.ajoc.2022.101779
https://doi.org/10.15585/mmwr.mm7209a4
https://www.acog.org/clinical-information/physician-faqs/obstetric-care-considerations-mpox
https://www.acog.org/clinical-information/physician-faqs/obstetric-care-considerations-mpox
https://doi.org/10.1097/JCMA.0000000000000043
https://doi.org/10.1086/427805
https://doi.org/10.1371/journal.pgph.0002731
https://doi.org/10.1371/journal.pgph.0002731
https://www.cdc.gov/poxvirus/mpox/clinicians/vaccines/vaccine-considerations.html
https://www.cdc.gov/poxvirus/mpox/clinicians/vaccines/vaccine-considerations.html
https://doi.org/10.1016/j.ijid.2022.06.047
https://doi.org/10.1016/j.rceng.2022.09.002
https://doi.org/10.3390/vaccines8010124
https://doi.org/10.3390/vaccines8010124
https://doi.org/10.1016/S2214-109X(22)00284-4
https://doi.org/10.1016/S2214-109X(22)00284-4

	Mpox in pregnancy: Unraveling the maternal-fetal risks of a re-emerging disease, a narrative review
	Introduction
	Epidemiology
	Virology
	Clinical manifestations
	Diagnosis
	Treatment
	Prevention
	Conclusions
	Recommendations and future directions
	Search strategy and selection criteria
	Ethical approval
	Funding
	CRediT authorship contribution statement
	Data Availability Statement
	Declaration of Competing Interest
	Acknowledgments
	Declaration of Generative AI and AI-assisted technologies in the writing process
	References




