
Practice Pointer

Human monkeypox: diagnosis and management 

Rania Mansour1
Angela Houston2,3
Azeem Majeed4
Yap Boum II5
Emmanuel Nakouné6
Mohammad S Razai7

1 St George’s Hospital Medical School, St George’s University of London, UK
2 Clinical Infection Unit, St George’s Universities NHS Foundation Trust, UK
3 Infection and Immunity Clinical Academic Group, St George’s University of London, UK
4 Department of Primary Care and Public Health, Imperial College London, UK
5 Epicentre, Médecins Sans Frontières, Yaoundé, Cameroon
6 Institut Pasteur de Bangui, Bangui, Central African Republic
7 Population Health Research Institute, St George’s University of London, UK


Correspondence to:
Rania Mansour
St George’s Hospital Medical School, Cranmer Terrace, London UK SW17 0RE
Email: m2007027@sgul.ac.uk
Phone: +1 (872) 985-4184

Word count: 

What you need to know 
· Consider coinfections with monkeypox and other sexually transmitted infections among patients presenting with an acute rash or lesion and systemic symptoms
· While it is safe to manage monkeypox patients virtually, they may need advice to maintain infection control measures and interventions to manage complications
· A specialist infectious disease unit with access to novel antivirals such as Tecovirimat and Cidofovir should manage high-risk patients
· Healthcare workers should be aware of the stigma surrounding monkeypox, which may result in reduced health-seeking behaviours; Healthcare staff should screen patients sensitively using inclusive language to avoid alienating patients

Human monkeypox: diagnosis and management 

Case 
A 23-year-old man presented to their GP with inguinal lymphadenopathy and multiple pruritic perianal lesions (Fig 1). Most lesions were vesicular, but a few were ulcerated, causing proctitis. The patient had no fever or other systemic signs and symptoms and had no problems passing urine. He had no drug allergies and took laxatives and analgesia (naproxen) to help pass stool. The patient identified as a man who had sex with men (MSM) and had multiple sexual partners. He also lived with one housemate, who was not a sexual contact and was asymptomatic. Due to a high suspicion of a sexually transmitted infection (STI), the patient was started on empirical acyclovir and flucloxacillin by his GP and referred to the Infectious Diseases (ID) clinic, where viral swab testing and sexual health screening were performed. The patient was subsequently managed virtually. However, the patient developed cellulitis around the perianal lesions over the following week and was prescribed a broad-spectrum antibiotic.
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Fig 1. Pre-treatment vesicular and ulcerated perianal lesions.

On July 23, 2022, the World Health Organization (WHO) declared monkeypox a Public Health Emergency of International Concern.1 As of August 22, over 41,000 confirmed cases of human monkeypox across 95 States had been identified, 99% of which are in the American and European regions.2 Notably, most patients present without clear epidemiological links and non-specific clinical characteristics. Since the WHO declaration, numerous calls have been for a global plan to fund and mobilise resources to contain the virus.3,4 We offer an overview of human monkeypox and provide healthcare workers (HCWs) with approaches to consider during the assessment, diagnosis, and management of confirmed cases and at-risk patients.

What is monkeypox?
Monkeypox is an infectious disease caused by the monkeypox virus. The pathogen is a zoonotic Orthopox virus related to the variola virus that causes smallpox.5 Its main reservoirs are rodents, apes, and monkeys.6 It was first described in humans in 1970 in the Democratic Republic of Congo (DRC).7 There are two distinct clades of monkeypox virus;8 Clade I is endemic to the Congo Basin, considered more transmissible, and associated with more severe disease. Clade II is endemic to West Africa and appears to cause the current monkeypox outbreak. Before the recent global outbreak, travel-associated cases outside Africa had had limited secondary spread, suggesting the current upsurge may be driven by changes in the transmissibility of monkeypox or changes in human behaviour. Such drivers may include a lack of cross-immunity from smallpox vaccinations, the easing of COVID-19 safety measures, increased international travel, and increased sexual interactions associated with large gatherings.8

How is it transmitted?
Human-to-human transmission occurs through close or direct contact with cutaneous or mucosal lesions.9 There is a strong likelihood of sexual transmission; however, whether bodily fluids can transmit infection remains to be investigated. Transmission may also occur through large respiratory droplets and contaminated fomites such as towels, bedding, and sex toys. Vertical transmission and foetal deaths have also been recorded.10,11 Transmission of monkeypox can also occur through animal-to-human interactions such as via a scratch or bite from an infected animal.9

Who is at increased risk of monkeypox infection?
The current outbreak has disproportionately affected gay or bisexual men and other men who have sex with men (MSM). As of August 2022, among cases that reported sexual orientation, the WHO has documented that 95.8% (9484/9899) identify as MSM.2 Persons involved in high-risk sexual behaviour are also at increased risk. Such behaviour includes unprotected sexual activity, anal sex, mouth-to-genital contact, having multiple sexual partners, and having a sexual partner with STIs. In addition, pregnant women, young children, and immunocompromised individuals (e.g., those living with human immunodeficiency virus (HIV) infection) are at increased risk of severe outcomes. According to the WHO, among cases with known HIV status, 45% (4501/10036) are HIV positive.2 Occupational exposure, mainly healthcare workers and laboratory personnel who work with orthopoxviruses, and individuals exposed to animal reservoirs, such as when preparing or consuming poorly cooked meat from an infected animal, are also at risk of infection.

Assessment of monkeypox cases
Step 1: Clinical presentation and physical examination
The clinical presentation of monkeypox is diverse, with a variety of dermatologic and systemic features. The characteristic clinical course of monkeypox infections, as identified by the WHO, is highlighted in Box 1. The incubation period ranges from 5-21 days, with a prodromal phase of illness lasting 1-5 days. During this time, patients may experience systemic symptoms and lymphadenopathy. A list of differential diagnoses presenting similarly to the prodromal phase is provided in Box 2. The second phase, which lasts 2-4 weeks, often occurs after the fever subsides and involves the appearance of a skin and/or mucosal rash. The characteristic monkeypox rash is a vesicle or pustule that is deep-seated, firm or hard, and well-circumscribed. This may include single or multiple lesions, which progress from macules to pustules, then crust over and desquamate. Figure 2 provides examples of different monkeypox rashes, provided by the UK Health Security Agency (UKHSA).12 Patients may also complain of anorectal pain and bleeding due to proctitis.

[image: 6 images of lesions to help identify monkeypox rash] 
Fig 2. Examples of Monkeypox rashes. Photo credit: UK Health Security Agency (UKHSA).12

The rash may present without prodromal symptoms, can appear at different stages, and may not involve the face or extremities as historically acknowledged, but only genital or perianal areas.13 According to the WHO, many patients throughout this outbreak, have been presenting with mucosal lesions localized to the perianal area, mouth, and eyes.2,13 Fig 3 provides different manifestations of monkeypox, taken directly from a retrospective study of monkeypox patients published in Lancet Infectious Diseases by Adler and colleagues.14 HCWs should perform a thorough skin and mucosal examination for rashes and lesions to ensure the detection of lesions that the patient may not be aware of. Moreover, given the variety in presentation, HCWs should consider monkeypox in persons presenting with traditional STI symptoms.
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Fig 3. Skin and soft tissue features of monkeypox: (A and D) vesicular or pustular lesions; (B and C) macular lesions involving the palms and soles; (D and E) a sub-ungual lesion; (F and G) more subtle papules and smaller vesicles; (H) and a deep abscess.14

	Box 1: Typical timeline of clinical features15,16
· Prodromal: 1-5 days
· Flu-like symptoms (fever, myalgia, lethargy, headache)
· Lymphadenopathy
· Rash: 2-5 weeks
· Macules  papules  vesicles  pustules  crusts  desquamation
· Firm, well-circumscribed, 0.5-1cm diameter
· Painful then pruritic
· Complications
· Secondary bacterial infections 
· Acute tonsillitis
· Epiglottitis
· Pneumonitis
· Encephalitis
· Keratitis
· Anorectal pain
· Proctitis with bleeding
· Penile oedema, balanitis, phimosis



	Box 2: Differential diagnoses 16,17
· Viruses
· Varicella-zoster (chickenpox)
· Measles
· Cowpox
· Sexually Transmitted Infections
· Genital herpes
· Syphilis
· Gonorrhoea
· Chancroid
· Donovanosis
· Lymphogranuloma Venereum (chlamydia)
· Autoimmune blistering diseases
· Bullous pemphigoid
· Pemphigus vulgaris
· Dermatitis herpetiformis



Step 2: Taking a thorough social history
Patients should be asked about recent travel to endemic regions, history of contact with a known or suspected monkeypox case (sexual or household contacts), whether the patient participated in gatherings involving sex or sex with multiple sexual partners or attended venues with sex on premises such as saunas or bathhouses. It is also crucial to ask if the patient is immunocompromised, taking antiretrovirals, or is in a high-risk group (e.g., MSM). A positive response to any of the above questions should encourage HCWs to consider monkeypox as a diagnosis in the presence of a rash and/or systemic symptoms.18

Step 3: Indications for testing and diagnosis
Given the differentials for skin and mucosal rashes, it is challenging to differentiate monkeypox based on clinical presentation alone. Instead, deciding who to test for monkeypox should be based on the likelihood of infection, grounded in the information gathered from a patient, their clinical symptoms, and additional risk factors such as occupation and susceptibility to infections. 

Box 3 outlines the WHO definitions for suspected, probable, and confirmed cases of monkeypox. Therefore, any person meeting the definition for a suspected case should be offered testing, performed through real-time or conventional polymerase chain reaction (PCR) on swab collections of skin lesion material (e.g., exudate, crusts).19 Sensitivities and specificities can reach 100%.20 PCR can also be performed on an oropharyngeal, anal, or rectal swab when lesions are absent; in such cases, however, a negative result is not enough to exclude the infection. 

The identification of other pathogens which cause a rash illness (Box 2) should not preclude testing for the monkeypox virus since coinfections can occur. Indeed, one study describing 197 confirmed monkeypox cases between May to July 2022 in the UK reported that 31.5% (56/197) had a concomitant STI.21

Additional laboratory studies such as complete blood count (CBC) and complete metabolic panel (CMP) may also help identify individuals with severe disease who may benefit from in-patient management or retroviral therapy. 

	Box 3: WHO case definitions22
Suspected Case
· A person presenting with unexplained acute rash or  1 acute skin lesions, AND
· Has  1 of the following:
· Headache
· Acute fever >38oC
· Lymphadenopathy
· Myalgia
· Back pain
· Asthenia, AND
· Where common causes of acute rash or skin lesions fail to explain the clinical presentation

Probable Case
· Person meeting case definition for suspected case, AND
· Has  1 of the following:
· Epidemiological link to probable/confirmed case in 21 days prior to symptom onset
· Multiple or anonymous sexual partners in 21 days before symptom onset
· Detectable levels of OPXV IgM antibody b in the absence of exposure to OPVX or smallpox vaccination
· Positive test result for OPXV infection (OPXV-specific PCR without MPXV-specific PCR or sequencing)

Confirmed Case
· Laboratory confirmed monkeypox virus by PCR and/or sequencing



Discussing monkeypox with patients
Emerging infectious diseases unfamiliar to the public can cause public anxiety disproportionate to the actual risks.23 Monkeypox patients are therefore at high risk of being stigmatised. Stigma not only influences the mental and emotional wellbeing of affected individuals, leading to rejection and social isolation, but it can also delay health-seeking.24 This can impact investigations and disease control efforts. Therefore, clear, timely, and transparent public education is necessary to address concerns and prevent misinformation. However, targeted health messaging to high-risk groups must be handled sensitively to avoid alienating individuals.25 This can be accomplished, for example, by working collaboratively with trusted sources within the LGBTQ+ and HIV/AIDS communities when designing and delivering public communications. 

Trusted HCWs are uniquely positioned to screen, support, and treat affected or at-risk individuals. Discussions with patients should occur in a non-judgmental manner. Furthermore, while most reported cases of monkeypox are seen among MSM, HCWs must be alert to cases arising in non-MSM persons to avoid missing infections. If HCWs do not screen and offer educational resources to all patients, some patients may not realise their risk and fail to take precautions to protect themselves. Box 4 highlights tips for HCWs when discussing monkeypox with patients and the public.

	Box 4: Communicating with patients about monkeypox24
· Check patients’ medical records for risk factors (STIs, immunocompromised state)
· Build rapport and explore the patient’s social history for risk factors 
· Avoid using jargon and stigmatising language
· Do use inclusive language, such as “we” and “us” pronouns
· Provide clear guidance and have reliable, up-to-date, and accessible sources of information on hand
· Emphasise prevention strategies, symptom recognition, and the treatable nature of monkeypox to minimise fear and promote a sense of personal agency
· Use credible and diverse images 
· Adjust styles for differing literacy, education, and language levels
· Recognise unique contexts such as difficulties adhering to public health guidance (isolation, infection control measures, etc.)



Management of patients with monkeypox
Caring for patients with suspected or confirmed monkeypox virus requires rapid implementation of appropriate infection control measures. HCWs should use personal protective equipment (PPE), including an apron, a fluid-resistant surgical mask, and gloves when interacting with suspected cases; if respiratory transmission is suspected, a long-sleeved gown, FFP3 mask, and eye protection are necessary.26 Implementing transmission-based precautions and prompt isolation of patients while awaiting test results is also warranted. Box 5 provides a list of infection control recommendations for patients with monkeypox based on guidance from the US Centers for Disease Control and Prevention (CDC) and the UK Health Security Agency (UKHSA). Isolation and further precautions should continue until all lesions have crusted, desquamated, and an intact layer of skin has formed in its place. 

	Box 5: Isolation and prevention practices for people with monkeypox27,28
· Avoid close contact with people or animals until the rash is resolved, scabs have fallen off, and a fresh layer of intact skin has formed
· Avoid sharing potentially contaminated items such as bed linens, clothing, towels, cups, eating utensils
· Avoid contaminating furniture that cannot be laundered by placing coversheets; steam-cleaning can be considered
· Avoid wearing contact lenses to prevent eye infections
· Avoid shaving rash-covered areas as it can lead to the spread of the virus
· Cover the lesions or rash with clothing, gloves, or bandages
· Wash hands often with soap and water or alcohol-based sanitiser, especially after direct contact with the rash
· Routinely launder or disinfect items worn or handled and surfaces touched by a lesion, such as counters, faucets, light switches, etc.
· If isolating in your household alone is not possible
· Consider isolating in a separate room or space
· Thoroughly disinfect after using shared spaces
· Wear a well-fitting mask without gaps along edges or around the nose
· Use a condom for eight weeks following resolution of symptoms/scabs



Virtual wards in the management of monkeypox
The WHO endorses offering patients with mild or uncomplicated monkeypox the opportunity to isolate at home but recommends careful assessment of their ability to safely isolate and maintain the necessary infection control measures to prevent transmission to other household and community members. They should also have access to care if they develop severe disease. Similarly, NHS England recommends only patients with severe monkeypox disease (Group A) be allocated a bed in a High Consequence Infectious Diseases unit (as required by UKHSA). In contrast, individuals with the disease who are at risk to others (Group B) should be allocated a bed in a specialist regional infectious disease centre (SRIDC), and those at lowest risk (Group C) to be assigned structured regular reviews in-person or virtually.29

Most teams in the UK who look after monkeypox patients are now managing those who are safe at home via a virtual ward. NHS England has produced a virtual monkeypox ward template, including admission protocols and monitoring criteria.30 Admission to the virtual ward includes the provision of information leaflets, advice on infection prevention and control in the household and the importance of avoiding close contact with family members, guidance on symptoms and red flags to be reviewed by the patient, and how and when to report new findings to the medical care team. A sufficient supply of required medications should also be prescribed. Monitoring during virtual management comprises patient reviews through telephone or video consultations, which are recommended every 24-48 hours. Additionally, video consultations and photographs of affected areas should be submitted in line with General Medical Council best practices.31 Notably, the NHS England Monkeypox Symptomatic Assessment Tool30 should be used during the ongoing clinical assessment, which must also consider the mental health impact of isolation.

Symptomatic management and treatment of complications of monkeypox 
The clinical management of monkeypox is currently supportive. The WHO recommends symptomatic treatment for fever and pain with antipyretics and analgesia, respectively, as well as adequate nutrition and hydration of patients.15 Skin lesions should be kept clean and dry and treated appropriately depending on their stage to prevent secondary infections. Cellulitis is usually caused by skin bacteria such as Staphylococcus aureus or Streptococcal spp. Treatment of cellulitis involves broad-spectrum antibiotics and prophylactic therapy with activity against normal skin flora, including Streptococcus pyogenes and methicillin-sensitive Staphylococcus aureus (MSSA).15 Where antibiotic resistance is suspected, a bacteria culture test may be necessary to ensure adequate and appropriate treatment. Another significant complication is severe pain that can manifest as proctitis or difficulty passing urine. This may require further pain management via stool softeners and topical local anaesthetics such as lignocaine gel. Severe cases may require hospital admission for symptom relief or catheterisation. 

Antiviral medication such as Tecovirimat or Cidofovir, as well as vaccinia immune globulin intravenous (VGIV), should be considered when treating high-risk suspected or confirmed cases, especially among individuals with risk factors for progression to severe infection.32,33 High-risk patients are summarised in Box 6.

	Box 6: Patients at high risk of severe adverse outcomes with monkeypox infection34
· Patients with severe disease
· Sepsis
· Pneumonitis
· Encephalitis
· Haemorrhagic disease
· Extensive rash with confluent lesions
· Immunocompromised patients
· HIV/AIDS
· Leukaemia/lymphoma
· Generalised malignancy
· Solid organ transplantation
· Therapy with alkylating agents, antimetabolites, radiation, TNF inhibitors, or high-dose steroids
· Autoimmune disease with immunodeficiency
· Patients with a history or presence of active exfoliative skin conditions
· Atopic dermatitis
· Eczema or psoriasis
· Burns
· Impetigo
· Varicella
· Extensive HSV infection
· Severe acne
· Severe diaper dermatitis
· Paediatric patients (<8 years of age)
· Pregnant or breastfeeding women


Abbreviations: HIV – human immunodeficiency virus; AIDS – acquired immune deficiency syndrome infection; TNF – tumour necrosis factor; VZV – varicella-zoster virus; HSV – herpes simplex virus.

Guidelines for discharge and follow-up of patients
The WHO and UKHSA guidance for de-isolation and discharge of patients include the lack of new lesions appearing in the past 48 hours, lack of mucous membrane lesions, and that all lesions have crusted over and intact skin remains underneath.35 A PCR test was necessary to confirm resolution of disease at the start of the outbreak; however, due to limited resources and the high number of cases, a negative PCR is no longer required. Most patients recover from the virus within four weeks of symptom onset, by which time the lesions have desquamated, and the patient is no longer infectious.36

The WHO recommends that patients have access to individualised follow-up care that entails education and counselling to monitor for new symptoms, advice on self-management, caregiver support, stress management, home medication, and/or specialty management.15

Prevention
Any close contact of someone who has monkeypox is at risk of infection. It is therefore vital for individuals to take precautions, and avoid close, skin-to-skin contact with people who have a rash that looks like monkeypox, avoid contact with objects and materials that a person with monkeypox has used, and wash hands often.37 Box 7 provides a list of strategies to prevent monkeypox infection.

	Box 7. Prevention strategies13,38
Preventing human-to-human transmission
· Maintain good hand hygiene and respiratory etiquette (wear a mask, sneeze/cough into your sleeve, etc.)
· Limit your number of sex partners to reduce likelihood of exposure
· Use condoms, although alone they may not prevent all exposures to monkeypox since rashes can occur anywhere on the body
· Limit exposure to enclosed spaces such as back rooms, saunas, sex clubs, or private and public sex parties where intimate contact is likely
· Be aware that monkeypox can spread through respiratory secretions with close face-to-face contact
· If you have multiple sexual partners, seek regular screening for STIs
· Exchange contact information with new partners to allow for sexual health follow-up, if needed

Preventing animal-to-human transmission
· Avoid unprotected contact with wild animals (e.g., rodents, primates), especially those that are sick or dead
· Thoroughly cook all foods containing animal meats before eating
· Don appropriate PPE if occupational exposure is imminent
· If you may be infected, avoid contact with animals, including pets, domestic animals, and wildlife to prevent spreading the virus



Role of smallpox vaccination in prevention
Although efficacy data is limited, smallpox vaccines confer some immunity against monkeypox.39 As such, vaccination should not replace other preventative measures but complement primary public health interventions. Smallpox vaccines are thus recommended in two distinct situations40: post-exposure preventive vaccination (PEPV) is suggested for contacts of confirmed cases within four days of first exposure to prevent disease onset. Primary preventive vaccination (PPV) is recommended for persons at high risk of exposure (i.e., MSM, pregnant women, immunocompromised persons, and laboratory personnel). The decision to use vaccines should be on a case-by-case basis and based on a collaborative assessment of risks and benefits between the HCW and prospective vaccine recipients. It is also essential for HCWs to discuss with potential recipients of the smallpox vaccine that it takes two weeks from the time they finalise vaccination for immunity to develop and that the level of protection provided by the vaccine is currently unknown.41

	Box 8: Online resources
Training courses for healthcare professionals 
· Monkeypox: Introductory course https://openwho.org/courses/monkeypox-introduction 
· Monkeypox: Epidemiology, preparedness, and response https://openwho.org/courses/monkeypox-intermediate 
· BMJ Best Practice https://bestpractice.bmj.com/topics/en-gb/1611 

Information on Monkeypox
· UKHSA. Monkeypox: Guidance (A collection). https://www.gov.uk/government/collections/monkeypox-guidance
· CDC. Clinical Guidance: Managing patients with Monkeypox. https://www.cdc.gov/poxvirus/monkeypox/clinicians/clinical-guidance.html 
· WHO. Monkeypox. https://www.who.int/health-topics/monkeypox#tab=tab_1
· MSF. Medical Issues: Monkeypox. https://www.doctorswithoutborders.org/what-we-do/medical-issues/monkeypox 
· ECDC. Monkeypox: Fact Sheet for Health Professionals. https://www.ecdc.europa.eu/en/monkeypox & https://www.ecdc.europa.eu/en/all-topics-z/monkeypox/factsheet-health-professionals 
· IAPAC. Monkeypox: Rapid Guidance. https://www.iapac.org/2022/05/23/iapac-issues-monkeypox-rapid-guidance/ 



Prognosis following monkeypox diagnosis
Although a few patients may experience scarring and discolouration of the skin, the prognosis is good, with case fatality rates of less than 1% for the West African clade and approximately 10% for the Central African clade among unvaccinated children.42 One of the earliest studies presenting the clinical course of 282 monkeypox patients in the DRC during 1980-1985 reported no deaths among vaccinated patients; among unvaccinated patients, the case-fatality rate was 11%, and higher among young children (15%).43 In this study, severe complications were more common among unvaccinated (74%) than vaccinated patients (29.5%), with the most severe complications being pulmonary distress, bronchopneumonia, vomiting and diarrhoea, encephalitis, and septicaemia. A more recent study spanning 43 sites in 16 countries reported on 528 monkeypox infections between April-June 2022 and recorded 70 (13%) hospitalisations for complications which included severe anorectal pain (21), soft-tissue superinfection (18), pharyngitis (5), eye lesions (2), acute kidney injury (2), myocarditis (2), and infection-control purposes (2).44 This study reported no deaths following infection. As of August 29, 2022 the CDC has recorded a total of 15 deaths attributed to monkeypox infection out of a total 48,884 confirmed cases globally, resulting in a case fatality rate of 0.031%.45

Case Resolution
Upon confirmation of monkeypox diagnosis, the patient’s housemate was advised to relocate and self-isolate and get vaccinated against smallpox via the local Health Protection Team. The patient was in the lowest risk group (Group C) and was managed on a virtual ward. The patient was provided with advice on infection prevention and control, guidance on symptoms and red flags, and protocols for reporting new findings to their medical team. The patient was also monitored through telephone and video consultations every 24-48 hours. The patient received two courses of antimicrobials, including acyclovir and co-amoxiclav. Photographic assessment showed that the lesions had dried, the scabs had fallen off, and there was intact skin underneath. This indicated he was no longer infectious and was thus discharged from the virtual ward. The patient was advised to have a full sexual health screen and is followed up by the infectious diseases team.

Education into practice
Have you developed local processes for the management of suspected, probable, or confirmed cases of monkeypox, such as the provision of PPE, smallpox vaccination, and virtual wards? 

Think about the last time you saw a patient with suspected monkeypox infection, to what extent did you manage to gather the necessary clinical information? How might you alter your assessment next time? 

How this article was created
This article uses best available evidence, recent research papers, and the latest advice from the WHO and expert opinion. We used systematic reviews, published research, case reports, and the latest guidelines. Additional resources were drawn from our personal datasets.

How patients were involved in the creation of this article 
A patient read the manuscript and provided feedback on the relevance and usefulness of recommendations. The patient also confirmed accuracy of the case reported.
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