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Key points

Since 2023, the Democratic Republic of the Congo has been experiencing a steady increase in mpox cases in
both endemic and newly affected areas, and in early 2024, a new monkeypox virus (MPXV) strain, subclade Ib
was identified. The continuing spread of mpox in the Democratic Republic of the Congo and the detection of
subclade Ib in neighbouring countries led the WHO Director-General to declare mpox a Public Health
Emergency of International Concern (PHEIC) on 14 August 2024. In addition, a multi-country outbreak of mpox,
caused by MPXV clade llb, has been ongoing since May 2022 with continuing transmission reported across all
WHO regions.

The primary goals of mpox surveillance, case investigation, and contact tracing are to detect and contain
outbreaks and stop ongoing transmission, as well as to monitor and orient the epidemic response. This
approach aims to protect people at risk of mpox in endemic and new settings while working towards
eliminating human-to-human transmission.

The specific objectives of surveillance and case investigation for mpox are to rapidly identify cases, clusters of
cases, and sources of exposure in order to: provide optimal clinical care; isolate cases to prevent further
transmission; identify and monitor contacts to recognize early signs of infection; identify risk groups for
infection and for severe disease; protect frontline health workers; and tailor effective control and prevention
measures.

Key actions of outbreak response are to provide accurate information to people at risk; offer pre- and post-
exposure vaccination to people at risk; stop further spread; and protect vulnerable individuals and frontline
health workers.

Clinicians should immediately report suspected mpox cases to relevant national public health authorities.
Probable and confirmed cases of mpox should be reported to WHO through national IHR national focal points
(NFPs) as early as possible, at least monthly, and with a minimum epidemiological dataset, in line with Article
6 of the International Health Regulations (IHR 2005) and the Standing recommendations extended by the
Director General of WHO (August 2024). African countries experiences an upsurge in cases should report
weekly on suspected, probable, and confirmed mpox cases according to national or WHO case definitions, in
line with the mpox temporary recommendations (August 2024).

All confirmed cases of clade Ib MPXV should be reported to WHO through IHR notification as soon as they are
detected and confirmed.

If mpox is suspected, case investigation should consist of a clinical examination of the patient in a well-
ventilated room while using appropriate personal protective equipment (PPE), questioning the patient about
possible sources of exposure, and safe collection and dispatch of specimens for laboratory testing.

As soon as a suspected case is identified, contact identification and tracing should be initiated.

Contacts of probable and confirmed cases should be monitored, or should self-monitor, daily for any sign or
symptom for a period of 21 days from last contact with an infectious case or contaminated materials.
Contacts do not require quarantine or exclusion from work during the contact monitoring period as long as
they are symptom-free. WHO encourages contacts to rigorously practice hand hygiene and respiratory
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etiquette, avoid contact with persons who are immunocompromised or pregnant and avoid sexual contact
throughout the 21-day monitoring period. Non-essential travel is discouraged during this period.

Changes from earlier version

This is an updated version of the interim guidance on surveillance, case investigation and contact-tracing published on
20 March 2024.

In line with the International Health Regulations 2005 (IHR) and following the Emergency Committee for the upsurge
of mpox on 14 August 2024, the WHO Director-General concurred with the Committee’s advice that the surge of mpox
cases in the Democratic Republic of the Congo (DRC) and other African countries constitutes a Public Health Emergency
of International Concern (PHEIC) (1). In view of this, the WHO Director-General extended the Standing
recommendations (2) for mpox issued in August 2023 (3) for one additional year to August 2025 and issued new
Temporary recommendations to States Parties (4).

This interim guidance has been updated to reflect recent changes in reporting procedures, following the issuance of
the temporary recommendations, the updated WHO mpox surveillance tools and includes the latest information
available on the disease (5—7). The case definition for suspected cases has been updated to better reflect the clinical
presentation observed in diverse settings. Definitions for probable and confirmed cases have been aligned with the
latest WHO interim guidance on diagnostic testing and testing strategies for mpox (8), and the criterion of multiple
sexual partners has been removed from the probable case definition. A new section on community-based surveillance
for mpox has been added. Language describing respiratory transmission has been revised in line with the new
proposed terminology for pathogens that transmit through the air (9). Additional details are provided on investigations
following exposure to infected animals. The type of contacts through which human-to-human mpox transmission
occurs, as well as the measures for mpox contacts, have been further framed and defined. This document also includes
additional considerations for wastewater and environmental surveillance, with relevant considerations for African
countries. Language throughout the document has been refined for clarity.

Introduction

This guidance serves to provide interim recommendations for surveillance, case investigation and contact tracing for
mpox in the context of the ongoing multi-country outbreak (10) and new Public Health Emergency of international
Concern (PHEIC) (1,4).

Mpox is an infectious disease caused by the monkeypox virus (MPXV). There are two distinct clades of the virus: clade
| (with subclades la and Ib) and clade Il (with subclades Ila and llb) (5) Historically, clade | was found in Central Africa
(Congo Basin) and clade Il in West Africa (11), but a clade Ilb-driven outbreak has been spreading globally since
2022through human-to-human transmission, especially via sexual contact (7) From 2022 the number of mpox cases
has also increased and expanded in central Africa, especially in the Democratic Republic of the Congo (12—-14), where
cases are linked to both clade la and clade Ib MPXV (15-17).

The incubation period of mpox ranges from 2 to 21 days, with shorter or longer periods occasionally noted (5,18).
During the 2022-24 multi-country outbreak, shorter incubation periods than previously reported have been observed
(19-22) which could be due to differences in the virus strains, mode of transmission, methods of data collection, and
patient demographics, among others. Typically, the prodromal phase of clinical illness lasts 1-5 days, during which
time patients may experience fever, headache, back pain, myalgias, and lymphadenopathy. This is followed by a
second phase which typically occurs after the fever subsides, with the appearance of skin and/or mucosal rash, which
might include a single, multiple or numerous lesions. Typically, skin lesions progress through macules, papules, vesicles,
and pustules, before crusting over and desquamating over a period of two to four weeks. During the clade llb MPXV
multi-country outbreak, patients presented with more mucosal lesions than previously described, often localized in

the genital or perineal/perianal area, as well as in the mouth and on the eyes (23). Genital lesions were also
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predominant among the first mpox cases due to clade Ib MPXV in the the Democratic Republic of the Congo which
were linked to sexual contact transmission (17) Lesions may appear at different stages of progression, and rash can
develop prior to typical prodromal or constitutional symptoms (such as fever or fatigue).

The infectious period of mpox can vary, but generally, patients are considered infectious from the time of symptom
onset until skin lesions have crusted, the scabs have fallen off and a fresh layer of skin has formed underneath.
Emerging and not conclusive evidence suggests possible pre-symptomatic transmission (21,24-27).

Human-to-human transmission of mpox can occur through contact with lesions and body fluids carrying the virus,
respiratory particles, contaminated objects, and vertical transmission from mother to child. Contact with lesions and
body fluids includes skin-to-skin, mucosa-to-mucosa, or mucosa-to-skin contact. Contact with infectious respiratory
particles (IRP) occurs when IRPs are expelled into the air by the case, then directly deposited on the exposed mucosal
surfaces (mouth, nose, or eyes) of another person, or when IRPs have travelled either short or long distances from the
infectious person and are inhaled by a receiving person. This may include exposure to a case in close proximity, such
as speaking, eating in front of each other, and other close proximity activities. It may also include aerosol-generating
procedures performed on cases in healthcare settings. The distance and time over which this occurs may vary. Contact
with contaminated objects (also described as fomite transmission) includes clothing, linen or any other object that has
infectious skin particles coming from a mpox case. If shaken, these particles can disperse into the air and be inhaled
or land on broken skin or mucosal membranes, and lead to transmission and infection (28). In addition, transmission
has been shown to occur from contaminated needles in the healthcare setting or in tattoo facilities. During pregnancy,
the virus can cross the placenta, causing intrauterine exposure of the fetus, complications such as fetal loss or stillbirth,
and congenital infection of the infant (29,30).

While sexual transmission of mpox was not well understood before 2022, the epidemiology of the global Ilb outbreak,
detection of virus in semen and anal swabs of affected patients (23,31-34) have highlight sexual contact as an efficient
way for the virus to spread between individuals (7,12,15,35-39).

Most individuals with mpox outside Africa, predominantly affected by clade Ilb MPXV, have not experienced severe
disease (7,22,23,32,40) although many have developed complications and/or required hospitalization for management
of severe pain (7,22,23). Persons with immune suppression, due to immunosuppressive treatments, untreated or
inadequately managed HIV infection or other medical conditions, are at higher risk of severe mpox disease and death
(35,41-43). The highest mpox mortality continues to be reported in the Democratic Republic of the Congo, mostly in
endemic settings (14).

The overall goal of surveillance, case investigation and contact tracing is to detect new outbreaks and stop
transmission in order to contain the multiple ongoing outbreaks, protect people at risk in endemic and new settings,
and make progress towards elimination of human-to-human transmission.

Monkeypox virus in animals

Although the ongoing global mpox outbreak to clade Ilb MPXV is sustained exclusively through human-to-human
transmission, and at the time of writing clade Ib MPXV is spreading without evidence of zoonotic exposure, mpox
remains a zoonosis. There are regions on the African continent where the virus has been found in wild animals (44—
46), and sporadic transmission from animals to humans continues to occur, notably in East, Central and West Africa.
Genomic sequencing of the circulating viral strain in most endemic regions of the Democratic Republic of the Congo,
the Central African Republic, and the Republic of Congo suggest multiple zoonotic introductions of clade la MPXV
followed by human-to-human transmission (47-51). When transmission from an animal to a person is suspected, it is
important to collect information on the exposure (including type of contact and animal species) as part of the case
investigation, and collaborate with animal health (agriculture and wildlife) authorities for further investigation (6).
Surveillance of MPXV in animal populations is beyond the scope of this document. Basic considerations for
investigations of zoonotic sources and sampling animals for investigation purposes are outlined under the section
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Investigating exposure to an infected animal. Countries are encouraged to report confirmed cases of MPXV infection
in animals to the World Organisation for Animal Health (WOAH) with all relevant animal health information as
described in Article 1.1.5 of the Terrestrial Animal Health Code (52), via the country’s disease notification focal points
and the WOAH Delegate.

Surveillance case definitions

The case definitions may be reviewed as more evidence becomes available.

Suspected case:

i) A person presenting with an acute skin rash, mucosal lesions or lymphadenopathy (swollen lymph nodes). The skin
rash may include single or multiple lesions on the face, palms of hands and feet, genital area (penis, scrotum, vulva),
perianal area, mouth or elsewhere on the body. Mucosal lesions may include single or multiple oral, conjunctival,
urethral, penile, vaginal, or ano-rectal lesions. Ano-rectal lesions can also manifest as ano-rectal inflammation
(proctitis), pain and/or bleeding.

AND

for which the following common causes of acute rash or skin lesions do not fully explain the clinical picture: varicella
zoster, scabies, herpes zoster, measles, herpes simplex, bacterial skin infections, disseminated gonococcus infection,
primary or secondary syphilis, chancroid, lymphogranuloma venereum, granuloma inguinale, molluscum contagiosum,
allergic reaction (e.g., to plants); and any other locally relevant common causes of papular or vesicular rash.

N.B. It is not necessary to obtain negative laboratory results for listed common causes of rash illness in order to classify
a case as suspected. Further, if suspicion of mpox or MPXV infection is high due to either history and/or clinical
presentation or possible exposure to a case, the identification of an alternate pathogen which causes rash illness should
not preclude testing for MPXV, as co-infections have been identified.

OR

ii) A person who is a contact of a probable or confirmed mpox case in the 21 days before the onset of signs or symptoms,
and who presents with any of the following: acute onset of fever (>38.5°C), headache, myalgia (muscle pain/body
aches), back pain, profound weakness, or fatigue, WITHOUT lesions.

Probable case:

A person presenting with an acute skin rash, mucosal lesions or lymphadenopathy (swollen lymph nodes). The skin
rash may include single or multiple lesions on the face, palms of hands and feet, genital area (penis, scrotum, vulva),
perianal area, mouth or elsewhere on the body. Mucosal lesions may include single or multiple oral, conjunctival,
urethral, penile, vaginal, or ano-rectal lesions. Ano-rectal lesions can also manifest as ano-rectal inflammation
(proctitis), pain and/or bleeding.

AND

has an epidemiological link'to a probable or confirmed case of mpox in the 21 days before symptom onset.

Confirmed case:
A person who meets either of the following laboratory criteria:
i) Detection of monkeypox virus (MPXV) DNA by real-time polymerase chain reaction (PCR) and/or sequencing.

OR

ii) Detection of orthopoxvirus (OPXV) DNA by PCR in settings where:
- An mpox outbreak has been confirmed through MPXV-specific PCR or sequencing;

1 please see below definition of a contact.



AND
- no other orthopoxviruses are known to circulate in human populations.

For further guidance on testing please refer to Diagnostic testing and testing strategies for mpox: interim guidance (8).

Discarded case:
A suspected or probable case for which laboratory testing of lesion fluid, skin specimens or crusts by PCR and/or
sequencing is negative for MPXV or OPXV in an mpox outbreak setting.

Of NOTE: A retrospectively detected probable case for which lesion testing can no longer be adequately performed
(i.e., after the crusts fall off) and no other specimen is found PCR-positive, would remain classified as a probable case.
A suspected or probable case should not be discarded based on a negative result from an oropharyngeal, anal or rectal
swab or from a blood test alone

These case definitions were developed with a view to balance the importance of detecting cases and interrupting
chains of transmission, while avoiding an overly sensitive definition that would overburden public health, diagnostic
and treatment resources.

Public health authorities should maintain a high degree of vigilance for the possibility of mpox outbreaks in congregate
settings such as camps for people who are displaced, educational, residential, or correctional facilities and/or in
relation to events, gatherings and venues where people may be at risk through different types of exposure. Clinicians
should maintain a high index of suspicion for mpox among health workers, sex workers and other key populations
including gay men, bisexual men, other men who have sex with men, and transgender individuals and all close contacts
of mpox cases.

Public health authorities may adapt these case definitions to suit local circumstances while aiming to maintain
international comparability and continuity as much as possible. All efforts should be made to avoid unnecessary
stigmatization of individuals and communities potentially affected by mpox.

These definitions are for surveillance purposes and should not be used to guide clinical management. WHO interim
guidance for clinical management and infection prevention and control for mpox has been published separately (28).

MPXYV reinfection — Case definitions

The duration of immunity following primary MPXV infection and protection against reinfection were not known prior
to the Clade llIb-related outbreak and understanding remains limited (53). A few case reports and case series have
presented instances where individuals previously diagnosed with PCR-confirmed MPXV infection developed the
disease and tested PCR-positive for MPXV for a second time (54—62). It is currently unclear whether these episodes
represent new infections following clinical recovery and the apparent clearance of the virus, a recrudescence of a
latent prior infection, or lack of complete viral clearance. Genetic analysis identifying specific viral variants may
distinguish a reinfection from recrudescent infection. However, in practice, genomic sequencing is not commonly
performed due to limited capacity for genomic sequencing analysis in certain settings, technical constraints stemming
from the possible low viral load in subsequent mpox episodes, and difficulties in sequence data interpretation for
reinfection determination due to generally slow viral mutation (58,59,62).

A lack of consensus on the definition of MPXV reinfection complicates the comparison of reported cases and the
compilation of evidence to reach a better understanding to accurately characterize the burden, natural history, clinical
characteristics and capacity for onward transmission associated with MPXV reinfection (53).



Additionally, where access to MPXV PCR testing is constrained, clinically compatible mpox cases that meet national
case definitions may remain classified as suspected; in this situation the ability to confirm reinfection is hindered by
the absence of documented history of a prior probable or confirmed mpox episode.

Here we propose definitions for suspected, probable, and confirmed MPXV reinfection for surveillance purposes.
These aim to assist clinicians, researchers, and public health officials by standardizing the reporting of MPXV
reinfections across public health jurisdictions and countries.

Given the emerging evidence, these definitions assume a pragmatic and implementation-oriented approach. The aim
is to allow flexibility of use in diverse settings, depending on diagnostic capacity, while aiming for standardized
reporting and better understanding of MPXV reinfections. These definitions are provisional and subject to refinement
as more knowledge is gained about mpox immunity and infection protection.

Four main elements were considered for these definitions:
I.  Acurrent confirmed mpox diagnosis;
1. A documented history of a previous mpox episode, either as a suspected, probable, or confirmed case (WHO
mpox case definition);

lll.  Atemporal gap of at least three months between two episodes (60,63);

V. Exclusion of continuous infection, as verified by the full clinical resolution of the previous mpox episode.
Clinical resolution includes complete disappearance of all signs and symptoms related to the previous episode
of mpox, such as fever, headache, muscle aches, backpain, swollen lymph nodes, skin and/or mucosal lesions,
or systemic symptoms (eg pulmonary disease), except for long-term sequelae (e.g., blindness, scarring,
depigmentation).

Suspected mpox reinfection

e A person who currently meets the criteria for a confirmed case of mpox
AND

e Has a documented history of a previous episode of mpox, as a suspected, probable or confirmed case.
e Itis unclear if the person presented full clinical resolution of the previous episode.

Probable mpox reinfection

e A person who currently meets the criteria for a confirmed case of mpox
AND
e Has a documented history of a previous episode of mpox, as a probable or confirmed case.
e Full clinical resolution of the previous mpox episode occurred.
e The time between the resolution of the first episode and the onset of new symptoms is less than three
months.

Confirmed mpox reinfection

i) A person who currently meets the criteria for a confirmed case of mpox
AND
e Has a documented history of a previous episode of mpox, as a confirmed case.
e Full clinical resolution of signs and symptoms (as defined for suspect case above) of the previous mpox episode
occurred.
e Thetime between the resolution of the first episode and the onset of new symptoms is three months or more.
e When possible, strain differentiation is undertaken using genetic sequencing.



OR

ii) Has a probable mpox reinfection (as described above) with significant strain differentiation between the two
MPXV infections (e.g. different lineage and descendant lineages) using genetic sequencing.

If enough MPXV DNA is detected during a subsequent mpox episode, every effort should be made to sequence it to
confirm reinfection if there is sequence data from the first episode for comparison.

Considerations for mpox reinfection in immunosuppressed patients

Mpox disease progression may differ in immunocompromised patients, who may experience prolonged viral
persistence and varied clinical manifestations due to impaired viral clearance (64). Persons who are
immunocompromised include those who have cancer or immunodeficiency, who are on active treatment with
immunosuppressive agents or are transplant recipients. They also include people living with HIV with a current CD4
cell count of <200 cells pl.

Some immunocompromised individuals have been shown in case series to have severe disseminated forms of mpox
including organ involvement. The illness can be prolonged (2-3 months) (60,63). Therefore, in these patients there is
less certainty about the potential for latency and the three-month time limit may not be appropriate.

Consequently, when applying these definitions to immunosuppressed patients, a more individualized approach,
considering each patient’s immune status, clinical presentation, and epidemiological risk factors, is recommended to
assess the likelihood of reinfection or recrudescence accurately.

Definition of mpox death for surveillance purposes

A mpox death for surveillance purposes is defined as a death in a probable or confirmed mpox case unless the
alternative cause of death is trauma.

In the endemic setting where access to laboratory confirmation of mpox is limited, this definition includes deaths
among persons with suspected (clinically compatible) mpox, which are to be considered suspected mpox deaths. The
diagnosis for mpox can also be confirmed after the death has occurred if there is sufficient lesion material to perform
PCR testing. There should be no period of complete recovery between the illness and death for the death to be
recorded as a mpox death.

Most persons with mpox who died have had a co-existing health condition, and mpox may not fully explain the
outcome for the case. Nevertheless, for surveillance purposes, it is important to count and report all cases that die
with mpox to improve understanding of the full spectrum of disease. Although some countries undertake detailed
medical investigations to decide on the most likely cause of death and may not rule the case a ‘mpox death’, WHO
reiterates the importance of reporting all deaths among mpox cases.

Surveillance

The key objectives of surveillance and case investigation for mpox are to rapidly identify cases and clusters of cases as
well as the sources of exposure in order to: provide optimal clinical care; isolate cases to prevent further transmission;
identify and monitor contacts to recognize early signs of infection; identify risk groups for infection and for severe
disease; protect frontline health workers; and tailor effective control and prevention measures.

In all non-endemic countries, one case of mpox should be considered an outbreak. Because of the public health risks
associated with a single case of mpox, clinicians should report suspected cases immediately to national or local public
health authorities according to the case definitions above or nationally tailored case definitions, regardless of whether
they are also exploring other potential diagnoses. Probable and confirmed cases of mpox should be reported to WHO
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through national IHR NFPs as early as possible, at least monthly, including a minimum dataset of epidemiologically
relevant information, in line with Article 6 of the International Health Regulations (IHR 2005) and the Temporary
recommendations together with the extended Standing recommendations for mpox (August 2024) (2,3). Countries in
Africa experiencing the upsurge of mpox cases should report to WHO the number of suspected, probable and
confirmed mpox cases that meet the national or WHO case definition on a weekly basis.

Elements to consider in order to evaluate and describe an outbreak of mpox include the following:

- Baseline number of cases: expected average number of cases in time based on historical data.

- Exceeding the baseline: context-specific thresholds to define a significant exceedance

- Localized increases: unexpected rise in cases in a specific city, province or region.

- Cases linked to a gathering, event or activity: especially population movements in areas with outbreaks or
gatherings with international participation or activities involving sexual contact, including use of commercial
sex venues.

- Changes in disease dynamics: appearance of new risk factors and/or modes of transmission; a shift in the
demographic distribution of reported cases; changes in the severity of disease or the case fatality.

- Monitoring of viral evolution to identify signatures of potential adaptation to human-to-human transmission
as well as mutations that may have an impact on the effectiveness of medical countermeasures such as
diagnostics, therapeutics or vaccines.

- Vulnerability of affected population: age, prior exposure, underlying medical conditions.

- Public health response: capacity to respond and contain the outbreak and prevent further spread.

- Availability of countermeasures: access to diagnostics, vaccines, basic clinical care, specific therapeutics.

Public health authorities and clinicians should be on alert for signals related to patients presenting with mpox. It is
important to note that patients may present to various community and other health facility settings including but not
limited to primary care, fever clinics, sexual health services, infectious disease units, obstetrics and gynaecology,
emergency departments, and dermatology clinics. Guidance for clinical management, infection prevention and control,
and the safe collection of samples for confirmatory testing should therefore be disseminated widely (28,65). In
countries detecting cases of mpox, epidemiological and transmission patterns should be investigated wherever
possible in order to tailor response activities.

At local and national level, countries should systematically document the number of suspected cases reported, the
number of suspected cases which are tested, and the number of confirmed cases among those tested.

Indicators for monitoring the quality of mpox surveillance should be selected in accordance with the established
objectives of surveillance in each context. These will likely include but not be limited to:
1. Timeliness of receipt of case reports at each administrative level.
Completeness of receipt of case reports at each administrative level.
Proportion of suspected outbreaks (alerts) investigated.
Proportion of suspected cases with laboratory testing performed.
Time from specimen collection to receipt of specimens in the laboratory.
Time from receipt of specimens in the laboratory to provision of results to appropriate authorities.
Proportion of confirmed and probable cases with complete demographic information
Proportion of confirmed and probable cases with complete clinical and risk factor information.

L 0N Uk WN

Proportion of suspected, probable and confirmed cases with a known epidemiological link with a previous
probable or confirmed case.

For each indicator selected, a target appropriate to the context should be set and compliance against this standard
monitored. These targets will complement others on preparedness and outbreak response performance to meet policy
goals and document progress towards elimination of human-to-human transmission of mpox (66).



Mpox community-based surveillance

Community-based surveillance (CBS), defined as “the systematic detection and reporting of events of public health
significance within a community by community members, volunteers, or other non-professionals”, can be a critical
component of the mpox outbreak response. CBS is particularly valuable in areas with limited access to healthcare
services, where mpox transmission may occur in underserved populations, both in endemic and newly affected
regions. CBS enhances early detection of mpox cases, reduces the time between symptom onset and linkage to
health services, and supports monitoring of events or identification of potential risks within the community. CBS
complements indicator-based surveillance by engaging community members in actively identifying cases or potential
cases. This collaboration increases the capacity to detect diseases like mpox, especially in remote or high-risk areas.

Mpox cases identified through CBS should be considered alerts requiring investigation to validate them as suspected
mpox cases. These cases must undergo further assessment and testing for confirmation. Since CBS is often
conducted by non-health professionals, broad case definitions can be applied to identify alerts more effectively.

Mpox community alert definition for community-based surveillance

An individual presenting with a skin rash OR one or more sores, especially in sensitive areas, such as:
— Face, hands or feet
— Genitals or around the anus
— Inor around the mouth
Rashes or sores may vary in appearance and can include spots, fluid-filled blisters, pus-filled blisters, or scabs.

To implement CBS for mpox effectively, it is crucial to engage and train community members, ensuring they are
equipped to recognize and report mpox community alert to the healthcare system. CBS for mpox must be closely
integrated with formal health systems for case investigation, validation, and timely response, as well as with pre-
existing CBS systems monitoring other conditions. Clear communication protocols, risk communication, and data
collection mechanisms are essential to ensure efficient coordination. Flexibility in adapting CBS to local contexts,
adequate resources, and ongoing monitoring are key for sustainability and ensuring the system’s effectiveness in
identifying and managing mpox outbreaks.

Indications for mpox testing

Any individual meeting the definition for a suspected or probable case should be offered PCR testing for mpox, where
resources allow. In the case of limited resources, contacts of a confirmed case that develop lesions can be considered
probable cases and thus testing can be deprioritised. Testing should continue to be offered for the following groups,
to prioritise depending on local epidemiology: young children (particularly those under five), those with particularly
severe unusual clinical presentation of mpox, those at risk of particularly severe disease (e.g. immunocompromised,
people living with HIV), those from a new geographical area or area not currently under surveillance, those with no
epidemiological link to other confirmed cases and health care workers (65).

In the absence of skin or mucosal lesions, PCR can be done on an oropharyngeal swab; anal or rectal swab can be done
in case of exposure history. However, such specimen types may provide less sensitive results and the interpretation
of their results requires caution: while a positive result of an oropharyngeal, anal or rectal swab is indicative of mpox,
a negative result is not enough to exclude MPXYV infection. PCR testing of blood is not recommended for surveillance
and diagnosis of mpox, as MPXV viremia is likely to occur early in the course of infection and has a short duration, thus
false negative test results are to be expected (65). Blood specimens are generally not useful for diagnosis of acute
illness unless this is taken to rule out other infections.

Due to the range of conditions that cause skin and mucosal rashes, it can be challenging to differentiate mpox solely
based on the skin and mucosal clinical presentation, particularly in the early stages of rash, for cases with an atypical
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presentation, or for cases linked to sexual transmission which may not match classic descriptions of mpox rash. The
decision to test should be based on clinical and epidemiological factors, linked to assessing the likelihood of infection.
When clinical suspicion for mpox is high due to history, clinical presentation and/or atypical response to syndromic
management of sexually transmitted infections, the identification of an alternate pathogen that causes rash illness
should not preclude testing for mpox, as coinfections have been identified. Given the epidemiological characteristics
observed in mpox outbreaks, criteria such as having had contact with a person with mpox, being a health worker,
being a man who has sex with men, being a sex worker or otherwise reporting having multiple sex partners in the
previous three weeks, can all be suggestive of the need to test for mpox.

Where children or adolescents may be at risk of mpox infection, particularly but not exclusively in areas where mpox
is endemic and continues to occur, or areas newly affected where cases occur among children, the differential
diagnosis for rash and fever illness should include mpox and investigation should be initiated. For countries with
animal-to-human transmission, epidemiological criteria to test for mpox include known or presumed contact with wild
animals (dead or alive) and/or contact with sick animals in the 21 days before the onset of symptoms.

For study purposes, countries can retrospectively expand their testing to residuals of specimens collected from
patients presenting for sexually transmitted infection (STI) screening and/or with symptoms suggestive of mpox.
Prospectively, STl testing (e.g. HIV, syphilis) of patients positive for Mpox is recommended (65).

Serological tests for OPXV antibodies can be appropriately used in an outbreak investigation or research setting but
their results are to be interpreted with caution, since they most often cannot distinguish between immunity due to
mpox or another orthopoxvirus-related infection or immunity generated by prior smallpox or mpox vaccination. WHO
recommends that serology testing should be restricted to reference laboratories for research use until further
evidence is available.

For detailed laboratory guidance on differential diagnosis of mpox cases and testing strategies in different settings,
please refer to the latest WHO interim guidance on Guidance on Diagnostic testing and testing strategies for mpox (8).

Reporting

WHO has updated and re-published the mpox Case Reporting Form (CRF)(6) which constitutes the minimum data
countries are requested to report to the respective WHO Regional Office, and includes the following information:

e Record ID

e Reporting Country

e Date of notification

e Case classification

o Age, sex, gender, sexual behavior

e Occupation, sex worker, health worker

e Living in an internally displaced people’s (IDP) or refugee camp

e Medical history (pregnancy, immunosuppression, HIV status, previous mpox infection)

e Vaccination history (smallpox and mpox)

e Clinical signs or symptoms

e Date of onset of first symptoms

e Hospital admission

e Intensive care unit (ICU) admission

e Complications

e Epidemiological link with a known mpox case (in the 21 days before onset of illness)

e Recent travel history (in the 21 days before onset of illness)

e Contact with animals (in the 21 days before onset of illness)
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e Mode of transmission

e Collected sample

e Diagnostic test performed

e (Clade and genomic characterization (if available)
e Qutcome status at time of reporting

The number of variables to report to WHO has been expanded in order to better describe the new outbreaks caused
by clade Ib, as outlined in PHEIC temporary recommendations (4).

Case investigation

Close physical contact, including sexual contact, with a person who has mpox or may have mpox during the
infectious period of the latter, is the most significant risk factor for MPXV infection. If mpox is suspected, the
investigation should consist of:

0 clinical examination of the patient, using appropriate infection prevention and control (IPC) measures as
reported in the specific guidance (28).

M enquiring about possible sources of exposure and the presence of similar illnesses among the patient’s
contacts or in their community prior to diagnosis of mpox, to identify the source (backward contact
tracing).

(i Identifying all possible individuals with whom the suspected case had contact from the beginning of
symptoms until all lesions are healed, to put in place control measures and reduce onward transmission
(forward contact tracing).

™ safe collection and dispatch of specimens for mpox diagnostic testing and laboratory examination (8).

In addition to the minimum dataset (CRF), WHO has published the mpox Case investigation form (CIF) (6) designed
as a tool for Member States and researchers to conduct in-depth epidemiological investigation of suspected,
probable and confirmed cases of mpox, as well as their contacts, either prospectively or retrospectively. The full
form is meant for in-country use and the data are not required to be reported to WHO.

Exposure investigation should cover the period of 21 days prior to symptom onset. Laboratory confirmation of
suspected cases is important but should not delay implementation of public health actions.

Cases found by retrospective active search may no longer have the clinical symptoms of mpox (i.e., they have
recovered from acute illness) but may exhibit marks on the skin such as depigmentation or scarring or other sequelae.
A contact identified retrospectively who exhibits signs or reports a history compatible with mpox and otherwise meets
the case definition can be classified as a probable case. It is important to collect epidemiological information and
where feasible identify other contacts for retrospectively identified cases in addition to active ones. Retrospective
cases cannot be laboratory confirmed; however, in the context of special studies, serum from retrospectively identified
cases can be collected and tested for OPXV IgM and/or IgG antibodies to assess exposure or immunity or aid in their
classification as a probable case if necessary. Please refer to the WHO guidance on testing for MPXV for more details
on serology testing (65).

Samples taken from persons with suspected mpox should be safely handled by trained staff working in suitably
equipped laboratories. National and international regulations on transport of infectious substances should be strictly
followed during sample packaging and transportation. Careful planning is required to consider national laboratory
testing capacity. Clinical laboratories should be informed, in advance, of samples to be submitted from persons with
suspected or confirmed mpox, so that they can minimise risk to laboratory workers and, where appropriate, safely
perform laboratory tests that are essential for clinical care. For more details, please refer to the WHO interim guidance
on laboratory testing for MPXV (65).
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Any patient with suspected mpox should be isolated during the presumed and known infectious periods, that is
during the prodromal and rash stages of the illness, respectively.

Investigating exposure to an infected animal

The monkeypox virus was first identified in 1958 in non-human primates (67) (now known to be susceptible as a
spillover host), and cases of human mpox have been described in the Democratic Republic of the Congo since 1970
(68). Although recent mpox outbreaks have been characterized by extensive human-to-human transmission, in
countries where MPXV is endemic in wildlife population, the proportion of human cases that can be attributed to
zoonotic transmission is unknown, but likely to play an important role in mpox outbreaks (47).

Routes of infection include direct contact with an infected animal (cuddling, bites, scratches, etc.), their body fluids,
or potentially their faeces. Mpox might also be contracted through handling, preparation or consumption of
insufficiently processed products (e.g., meat, hides) from wild animals. MPXV infection has been reported in a wide
range of mammal species such as monkeys, squirrels, dormice, and pouched rats; most of these were sampled in
captive animals. Neither the animal reservoir(s), which maintain the virus in nature, nor the full range of potential
intermediate animal hosts, which could play a role in animal-to-human transmission, are known. Therefore, it is critical
to investigate human cases for potential exposure to MPXV-infected animals, to conduct animal investigations to
prevent further introductions of the virus into the human population, and to provide useful insights to reduce future
spillover risks. Further investigations and studies are needed to understand the relative proportion (compared to
human-to-human transmission) and risk factors for zoonotic transmission. Investigations and studies involving animals
should always be performed jointly with the animal health sector.

When human exposure to an infected animal or animal products is suspected, it is important to collect information
during the case investigation on the animal species (preferably the exact species, for example by using species keys or
collecting samples for DNA barcoding) with which the case came into contact, the time and place of the contact, the
types and frequency of contact, information on whether the animal was caught alive or found dead, and whether the
animal presented any signs of illness (6). Investigations regarding animal exposures are difficult because of the high
frequency of animal-human contact in endemic areas, and because of several weeks passing between exposure and
investigations (due to the incubation period and delays in identification and notification). For this reason, exposure
investigations should be conducted as soon as possible after a case has been identified.

WHO has included a specific section on animal exposure on the mpox CIF (6). The standardized data collection for
animal exposure will allow animal and health authorities to more easily compile and compare this information in order
to better quantify animal exposure risk. This is particularly important for countries in East, Central and West Africa,
and will also be useful for any situation or context in which zoonotic transmission or exposure to infected animals is
considered a possibility.

Should exposure through an animal be the most likely route of transmission, and should the suspected animal, parts
of the animal or animals held /living in close proximity still be available, adequate samples should be collected by a
professional trained for sampling animals (e.g., wildlife biologists, lab technicians, or wildlife veterinarians).

In areas with no known viral circulation in animals, human infection presents a risk of spillback transmission (also
known as reverse zoonosis), which involves transmission of a pathogen from humans to animals (including pets,
wildlife, and peridomestic species) (69). Spillback transmission might lead to the establishment of new reservoir host
populations, making the virus endemic to these regions. In such a situation, prevention and control of the global health
emergency will be complicated, both for humans and animals, because the disease will become established in the
region. Monkeypox virus could be spread from humans to animals via direct (e.g., hugging pets) or indirect contact
(e.g., a rodent coming into contact with soiled bedsheets). In addition to posing a public health threat, introduction of
monkeypox virus in a naive animal population could pose a threat to local biodiversity, for example in endangered
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great apes. Aside from preventing contact between animals and infectious humans (or contaminated materials such
as sheets and linens), Member States should consider environmental and animal surveillance in areas where
contaminated materials are not being properly disposed of.

Contact tracing

Contact tracing is a key public health measure to control the spread of infectious pathogens such as MPXV. It allows
to identify individual exposed to mpox, monitor their health status, implement infection prevention measures and
detect early infection in order to interrupt chains of transmission. Where vaccination is available, it also allows to
identify individuals that can be targeting for post exposure prophylaxis.

Mpox cases should be interviewed as soon as possible to elicit the names and contact information of all potential
contacts and identify events, gatherings, venues or places visited where contact with other people may have
occurred. Contacts of cases should be notified within 24 hours of identification and advised to monitor their health
status and seek medical care if they develop symptoms.

In the current context, as soon as a suspected case is identified, contact identification and contact tracing should be
initiated, while further investigation of the source case is ongoing to determine if the case can be classified as probable
or confirmed; in the event that a case is classified as discarded (i.e., no longer considered a suspected or probable
case), contact tracing may be adapted to the new circumstances (e.g. for contact notification for another sexually
transmitted infection) or stopped if no longer required.

Definition of a contact
A contact is defined as a person who has been exposed to a suspected, probable or confirmed mpox case during the
infectious period of the latter. Exposure can happen through:

1. Direct contact
o skin-to-skin, skin-to-mucosal or mouth-to-mucosal physical contact
o Examples: touching, hugging, kissing, intimate oral or other sexual contact
2. Indirect contact
o contact with items contaminated by the case, such as clothing or bedding
o This includes handling contaminated materials like laundry and cleaning rooms
3. Non-physical contact
o close and prolonged conversation with a symptomatic mpox case, especially if they have visible mpox
ulcers
o talking near such a person increases the risk of exposure to infectious respiratory particles (IRP)
expelled through the mouth
4. Mother-to-child contact (vertical transmission)
o Transmission can occur during pregnancy through the placenta or during delivery

The above also apply for health workers potentially exposed in the absence of proper use of appropriate personal
protective equipment (PPE) (28).

Household members living with a mpox case may present multiple potential exposures (direct, indirect, non-physical).

The infectious period for mpox is the period beginning with the onset of the index case’s first symptoms, or if relevant
up to two days before the onset, and ending when their skin lesions have crusted, the scabs have fallen off and a fresh
layer of skin has formed underneath. In the absence of symptoms, a person with a positive PCR test for mpox, for
example from an oropharyngeal or anal swab, should also be considered a confirmed case and infectious and contact-
tracing should be initiated as outlined here.
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Contact identification and notification

Once an mpox case has been detected, they can be prompted to identify contacts across several contexts, including
household, sexual contacts, workplace, school/nursery, healthcare (including laboratory exposure), houses of worship,
social gatherings, prison, refugee camps, festivals, personal service settings (tattoo or massaging parlours), and any
other recalled events, locations or interactions. Attendance lists, passenger manifests, or other methods such as web
or mobile applications can be used to identify contacts at events, gatherings, during travel or on conveyances such as
flights or cruise ships.

Any patient or other person exposed to contaminated materials from a patient/person with mpox in the health care
or other congregate setting or venue should be considered a contact even in the absence of direct contact with the
case.

In settings where zoonotic transmission occurs, community contacts for point source exposure may include other
persons hunting, selling, handling, preparing or consuming the bushmeat meal at the same time.

Individuals may be reluctant or unable to provide contact information for all contacts, especially for sexual contacts.
To overcome this challenge, public health authorities conducting contact tracing should encourage cases to directly
notify their contacts and provide them with advice on how best to do this. Research in sexually transmitted infections
has shown that activities such as partner notification, i.e., voluntarily notifying a partner that they have been exposed
to an infection, can yield good contact tracing results (70). Cases should be offered adequate counselling on how to
notify their contact, the recommendations for the contact’s movement and activities, and referral information about
health providers who can support the contact with information, or in case of symptoms, with health services. If
possible, all information should also be provided in written form (e.g., leaflets, cards, links to webpages, or QR codes)
to avoid misinterpretation.

Organizers of events or managers of venues or community settings from which mpox cases have been identified and
for which direct contact occurs frequently, may also be involved in contact notification. Examples for such venues are
saunas, bathhouses, nightclubs, cruise ships, commercial sex venues or personal service settings such as tattoo or
massage parlours. If a confirmed mpox case reports having attended an event or a venue where close physical contact
took place during the infectious period, but is unable to identify all possible contacts, public health authorities should
liaise with the event organizers to send a general notification to all participants about the potential risk of exposure.
Also, in this case all relevant information about mpox, including referral to health services in case of relevant symptoms,
should be provided together with the notification.

Summarizing, once contacts have been identified, they should be informed of their exposure, their risk of developing
infection, the symptoms of mpox, when symptoms may appear and testing options.

Contact monitoring
The objective of health monitoring for contacts is to identify and diagnose the illness of a contact person as early as
possible in order to receive treatment and put in place measures to prevent further spread.

Contacts should be monitored, or should self-monitor, daily for the onset of signs or symptoms for a period of 21 days
from the last contact with the mpox case or their contaminated materials (or up to two days before the onset of
symptoms if feasible and appropriate). Signs and symptoms of concern include headache, fever, chills, sore throat,
myalgia, malaise, fatigue, rash, and lymphadenopathy. Contacts should monitor their temperature twice daily
irrespective of symptoms.

Options for monitoring by public health authorities are dependent on available resources. Health monitoring of
contacts can be passive, active, or direct. In passive monitoring, the identified contact is provided with information on
mpox sing and symptoms to monitor, and they themselves or a care giver (e.g. parents) checks on a daily basis and
contact public health authorities if signs or symptoms develop. Active monitoring involves dedicated and trained public
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health officials that actively reached out to the contact person (e.g. once a day) whether such signs or symptoms have
appeared. Direct monitoring is a variation of active monitoring in which dedicated personnel examines the presence
or absence of indicative signs and symptoms either personal visit and examination or via video call. Combinations of
the three approaches are also possible.

Measures for mpox contacts
During the 21-days after last contact, contact persons should:
o Regularly practice hand hygiene and respiratory etiquette.
o Avoid sexual contact
o Avoid physical contact with persons who are immunocompromised or pregnant.
o Minimize close contact with children, while keeping the overall health and wellbeing of children as the primary
consideration and avoid contact if any symptom appears.
Avoid contact with animals, including pets.
o As a precautionary measure, should not donate blood, cells, tissue, organs, breast milk, or semen.

o

Asymptomatic contacts who adequately and regularly monitor their status can continue routine daily activities such
as going to work and attending school (i.e., no quarantine is necessary).

Management of symptomatic contacts who become cases

A contact who develops prodromal symptoms or lymphadenopathy should be isolated and closely examined as a
suspected case for signs of rash. In absence of skin or mucosal lesions, PCR can be done on an oropharyngeal, anal or
rectal swab. However, the interpretation of results from oropharyngeal, anal or rectal swabs requires caution; while a
positive result is indicative of mpox, a negative result is not enough to exclude infection. A contact with a positive PCR
test from an oropharyngeal, anal or rectal swab is to be considered a confirmed case, while if it is negative the contact
needs to actively monitor for signs of rash for the next five days.

A contact who develops skin or mucosal lesions should be isolated and evaluated as a probable case, and a specimen
from the lesions should be collected for laboratory analysis to test for mpox. If no rash develops, the contact can return
to temperature monitoring for the remainder of the 21 days.

The following individuals should consider avoiding undertaking any travel, including international travel, until they are
determined to no longer constitute a public health risk for others: any individual with signs and symptoms compatible
with MPXV infection; anyone being considered as a suspected, probable, or confirmed case of mpox by jurisdictional
health authorities; anyone who has been identified as a contact of a mpox case and, therefore, is subject to health
monitoring. Exemptions include any individual who needs to undertake travel to seek urgent medical care or flee from
life-threatening situations, such as conflict or natural disasters; and contacts for whom pre-departure arrangements
to ensure the continuity of health monitoring are agreed upon by sub-national health authorities concerned, or, in the
case of international travel, by national health authorities. Cross-border workers who are identified as contacts of a
mpox case can continue their routine daily activities provided that health monitoring is duly coordinated by the
jurisdictional health authorities from both/all sides of the border (71).

Monitoring exposed health workers

In order to avoid transmission in the health care or other congregate setting, it is critically important to ensure that
infection prevention and control measures be in place (28). Any health worker who has cared for a person with
probable or confirmed mpox or worked with a relevant laboratory specimen should be alert to the development of
symptoms that could suggest mpox, especially within the 21-day period after the last date of contact, if there has been
a known or suspected breach in IPC precautions. WHO recommends that any health worker with an occupational
exposure to an mpox case or MPXV should notify infection control, occupational health, and public health authorities
to receive an assessment and develop a management plan for the exposure and potential infection (28).
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Health workers who have occupational exposure to patients with mpox or possibly contaminated materials (such as
by a needlestick or other percutaneous sharps injury, fomites or contact with a case while not wearing appropriate
PPE or a breach of PPE) should follow national infection control guidance. Such contacts do not need to be excluded
from work duty if asymptomatic, but should actively monitor for symptoms, for 21 days following the exposure;
conversely, they should not work with vulnerable patients during this period. Prior to reporting for work each day, the
health worker should be interviewed regarding evidence of any relevant signs or symptoms as above.

Where vaccines are available, post-exposure vaccination within four days of exposure (or up to 14 days in the absence
of symptoms) is recommended for health workers, including laboratory personnel, who come in contact with a case
or potentially infectious material without use of appropriate PPE. For more details on vaccines and immunization for
mpox, please consult the specific guidance (72).

Travel-related contact tracing

Public health officials should work with transportation authorities, conveyance and points of entry operators, and
other national health authorities to facilitate international contact tracing, when required, during travel or upon return,
in order to assess potential risk of exposure and to identify contacts (passengers and others) who may have had
exposure to a case while travelling. If a probable or confirmed case is identified on board a conveyance, point of entry
and conveyance operators should follow the advice provided by public health authorities. A case-by-case, context-
specific risk assessment should be conducted taking into consideration the specific characteristics accordingly to the
type of travel, point of entry (airport, port or ground crossing) and conveyance (such as aircraft, ship, train or truck),
as well as evidence on the modes of transmission of the virus.

In the context of air travel, the Passenger Health Locator Form should be used (73). If a suspect or confirmed case is
identified on board an aircraft, the guidelines of the International Air Transport Association (IATA) for cabin crew on a
suspected communicable disease can be used (74). These state that travellers seated in the same row, two rows in
front and two rows behind the sick traveller, as well as the cabin crew who served the case, should be contacted to
assess the risk of exposure and monitoring requirements. Nonetheless, in the context of mpox, a case-by-case risk
assessment should be conducted taking into account the evidence on modes of transmission. Any passenger or crew
team member who did not report physical contact with a symptomatic case and was not seated in the aforementioned
rows should not be considered a mpox contact.

For themed events or gatherings such as cruises with many passengers on board and where they have frequent close
physical contact including sexual contact, and social interactions in spaces here predetermined seats may not be
assigned, it may be difficult to identify contacts of a case identified on board, as many people may have been exposed.
If a person with mpox reports having attended an event or a venue where close physical contact took place during the
infectious period, but is unable to identify all possible contacts, public health authorities should liaise with the event
organizers or cruise operators to send a general notification to all participants about the risk of possible exposure. The
detected cases should be encouraged to inform directly their close and sexual contacts considering the cases may not
be willing to share contact details of their close contacts in particular sexual contacts.

In specific settings such as travel by river boat with many passengers on board or in and around ground crossings
bordering countries experiencing an upsurge in cases of mpox, there may be an additional risk of exposure to MPXV
through sale, preparation and consumption of bushmeat. Wherever there is a high risk of transmission of mpox to
travellers, organizers or point of entry authorities may consider applying risk-based screening measures for mpox, such
as administering a short health questionnaire, and providing further information on mpox to passengers before they
disembark. All relevant information about mpox, including referral to health care, should be provided together with
the notification. Given the lack of scientific evidence available on the effectiveness of syndromic entry and exit
screening for epidemic-prone diseases, data on the effectiveness, cost-effectiveness and impact of such measures
should be collected to the extent possible (75).
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More specific evaluations for each scenario need to be assessed on a case-by-case basis by national and local health
authorities.

Monitoring and evaluation of contact tracing quality
Indicators for monitoring the quality of mpox contact tracing include:
1. Proportion of mpox cases with identified contacts
2. Average number of contacts reported per mpox case
3. Proportion of identified contacts with complete monitoring information
4. Proportion of cases coming from a contact tracing list.
For each indicator selected, a target appropriate to the context should be set and compliance against this standard
monitored.

Wastewater and environmental surveillance for mpox

Wastewater and environmental surveillance (WES) has been shown to assist in public health decision-making for a
number of public health threats — most notably for polio, typhoid, COVID-19 and antimicrobial resistance (76). WES
provides cost-effective, geographic and population-level data that are useful when they reveal information not
available from clinical data when testing and treatment services are not available, or are not accessed by symptomatic
individuals, and/or individuals are asymptomatic or presymptomatic (77). Further WES may provide more timely data
ahead of clinical reports. As such it may provide early warning of emergence, re-emergence. Additionally, genomic
analysis may be used cost-effectively to identify which subclades are present, similar to the WES application for SARS-
CoV-2 variants. Banking of samples allows retrospective analysis to be performed (77). Information from WES can be
integrated into geographically targeted risk communication for communities.

Monkeypox viral DNA has been detected in urine, faeces, saliva, skin and mucosal lesions as well as semen samples of
confirmed mpox cases in different countries, including in discarded condoms (33,78—80). Live (replication competent)
MPXV has been isolated from skin and mucosal lesions, semen, genital and rectal swabs. The concentration and
persistence of virus or viral DNA shedding from the different sites vary based on the duration of the infection, and
although no clear description of these dynamics is currently available, studies show that viral shedding can occur in
the absence of symptoms and last up to 16 days from onset of symptoms (33).

The virus present in mucosal and skin lesions can be released into wastewater during teeth brushing, hand washing,
showers or baths, and from urine and faeces via toilets. Since the start of the multi-country outbreak in 2022, several
countries integrated MPXV DNA monitoring as part of multi-target wastewater surveillance programs (81) and results
have been reported from multiple countries demonstrating its technical and operational feasibility to detect presence
of cases complementing case-based surveillance (82). An analysis of empirical data from the large national program in
the United States of America estimated a weekly sensitivity of 32%, 49% and 77% for detecting respectively 1, 5 and
15 mpox cases in wastewater samples that represent thousands to millions of persons with high positive and negative
predictive values (62 and 80% respectively) (83). A modelling study estimated that wastewater surveillance could
feasibly detect seven infections out of 100 000 people at US wastewater treatment plants(84). To date, most evidence
is derived from clade llb and in sewered settings. Studies in South-East Asia in non-sewered settings demonstrated
wastewater mpox detection in the absence of reported clinical cases (85).

While replication competent MPXV has been shown to persist in wastewater (83), there is no known case of mpox
contracted from contact with contaminated wastewater, standard precautions for handling wastewater are
recommended including the use of personal protective equipment.

WES could be a complementary monitoring approach to strengthen surveillance which are contextually relevant, such
as early detection of mpox or new clade incursion, the extent of geographic spread and/or identification of circulating
clades. Further analysis of MPXV DNA data obtained from wastewater monitoring in relation to local epidemiological
reports is needed to further validate the routine use of wastewater and environmental surveillance for mpox for clade
| in both sewered and non-sewered settings (81). Additionally, where mpox vaccination is underway with vaccinia virus
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vaccines, as well as in areas with zoonotic OPXV, selecting MPXV-specific PCR assays rather than generic OPXV assays
would be essential.

WHO encourages countries to support research to clarify possible objectives, approaches, methods, and challenges
for wastewater and environmental surveillance for mpox in different contexts. WHO also encourages innovative
approaches to environmental surveillance which may be particularly useful in large cities, in specific work settings
where population movements are significant, or locations where surveillance may be suboptimal, or contacts cannot
be traced. Respect for dignity and human rights must always be foundational for any approach considered.

If WES is implemented, indicators for monitoring should be identified and may include aspects such as sampling
coverage, completeness and timeliness, laboratory quality control measures, and timeliness of reporting results with
health authority.

Data collection and sharing

In order to facilitate data collection following the updated requested minimum dataset of the case reporting form,
WHO has prepared a macro-enabled Microsoft Excel form (CRF data collection tool) is available on the webpage;
however, any reporting format agreed with the respective Regional Office may be used.

WHO has also implemented the in-depth case investigation form in the Go.Data platform (86) to facilitate local capture,
analysis, and/or sharing of the relevant data. Countries that are using Go.Data can upload the mpox CIF and directly
use it to collect case-based data for their mpox cases. The Go.Data mpox outbreak template and associated metadata
description can be obtained upon request by emailing godata@who.int, and technical support for implementation is
available from WHO.

Analysis of transmission chains and network visualization have been used in past outbreaks to identify clusters,
understand patterns of exposure, and quantify viral transmission across different settings. In the context of the multi-
country mpox outbreak, understanding patterns of transmission has been critical to finding effective control measures
and will allow for further characterization of modes of transmission including, in future, determining where multiple
introductions (human or zoonotic) continue to occur.

Data collected in a harmonized way through the WHO case investigation form (6) can also be collated across multiple
countries in a collaborative effort, increasing the sample size and allowing for more robust analyses.

WHO will use case-based surveillance data only in aggregate and only for its own products, including external peer
reviewed publications, to better understand and explain the epidemiology of the mpox outbreak for the benefit of
all countries. Data will not be shared with external third parties. Any subnational analysis presented in WHO external
products will be agreed with the country.

Methods

The recommendations in this guidance are based on the inputs of expert contributors (see below) and a literature
search conducted by WHO, focusing on case definitions, transmission routes, contact tracing and mpox
epidemiology, as well as guidance previously developed for other mpox outbreaks. WHO also monitors established
and emerging literature about MPXV clade distribution, animal infections, human reinfections and use of
wastewater surveillance for mpox.

Plans for updating

WHO continues to monitor the situation closely for any changes that may affect this interim guidance. Should any
important factors change, WHO will issue a further update. Otherwise, this interim guidance will expire one year after
the date of publication.
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