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Supplementary methods 
 

Patient care provision in the High Consequence Infectious Disease (HCID) centres 

All patients were cared for in HCID centres by staff wearing appropriate personal protective 
equipment (PPE) as designated by national consensus guidelines.1  Briefly, PPE comprised a fluid 
resistant surgical gown, plastic apron, plastic visor, filtering face-piece 3 respirator, hood, rubber 
boots and three pairs of latex gloves, with a buddy system for supervision of donning and doffing.  
HCID centre staff receive regular training in PPE donning and doffing, and additional staff (e.g. 
interventional radiologists) receive training and buddy doffing on an as-needed basis.  Patient care 
took place in lobbied single rooms with negative pressure ventilation, HEPA filtration of vented air 
and clearly demarcated zones for donning and doffing PPE. Staff providing direct patient care to 
people with confirmed monkeypox were offered prophylactic vaccination with modified vaccinia 
Ankara (MVA, Imvanex®).  Physician reviews typically took place twice daily (more or less frequent 
depending on acuity of illness), with infectious diseases physicians (or paediatricians, in the case of 
children) available 24 hours a day.  Patients typically had routine blood tests performed at 
admission, in response to clinical deterioration, and every 24—48 hours if receiving antiviral therapy.   

Molecular testing for monkeypox virus 

Monkeypox viral testing was performed in high containment facilities at the Rare and Imported 
Pathogens Laboratory.  All samples—scabs, skin swabs, blood (EDTA or plasma), upper respiratory 
tract, and urine—were subjected to the same PCR protocol. Skin and respiratory swabs were 
transported in viral transport medium, urine in universal containers and scabs in either viral 
transport medium or universal containers, with no pre-processing for any samples.  Pustules were 
typically unroofed/lanced prior to swabbing, at the discretion of the physician collecting the sample.  

Each patient’s first skin sample was tested using an in-house developmental pan-orthopoxvirus and 
pan-parapoxvirus PCR assay adapted from a previously published method,2  as well as PCR for herpes 
simplex and varicella zoster viruses (Qiagen GmbH, Hilden, Germany). If a sample tested positive for 
orthopoxvirus DNA, monkeypox was confirmed using a PCR assay which detected the VETF and 
Rp018 genes.3 Finally, a clade-specific PCR assay4 confirmed that all cases reported here were West 
African Clade.  After the confirmation of monkeypox on an initial skin sample, all subsequent 
samples from each patient (from any site) were run only on the pan-orthopoxvirus PCR panel.  This 
assay provided results in the form of cycle thresholds (Ct), with lower Ct values corresponding with a 
higher titre of viral DNA in the sample.  The pan-orthopoxvirus PCR assay has undergone internal 
validation to determine a Ct cut-off of 40 cycles indicating undetectable DNA. Ct values <38 are 
interpreted as positive. Ct values ≥38 but <40 with acceptable amplification plots are initially 
interpreted as indeterminate and repeated on clinician request.   

Orthopoxvirus serology 

Total orthopoxvirus antibodies (IgG+IgM) in serum were assessed using an in-house IFA established 
at the Bundeswehr Institute of Microbiology in Munich.  This assay had previously been employed to 
confirm cowpox infection in humans and animals.5 Briefly, chamber slides with African green 
monkey kidney epithelial cells (MA104; ATCC CRL-2378.1) were infected with Vaccinia Virus Elstree 
in MEM with 5% FBS. Visible plaques were fixed in methanol/acetone 40 hours post infection. 
Chambers were blocked with dilution buffer (PBS - 10% goat serum) for 1 hour at 37°C, then two-
fold dilutions of human sera (samples and controls) in dilution buffer were prepared and incubated 
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for 1 hour at 37°C. Samples were washed with PBS-0.25 Tween20.  FITC-labelled anti-human IgG was 
added with Evans Blue as counterstain at 1/20 and 1/50 dilutions, respectively, and incubated for 30 
minutes at 37°C. After a washing step with sterile water the chamber slides were air-dried, followed 
by immunofluorescence microscopy using a Nikon Eclipse 50i instrument with a 40x objective.  
Human reference sera (https://www.instand-ev.de/) were used as positive controls (cutoff titre 
>1/80) and dilution buffer as negative control.   
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Data sharing statement 
Participant data, beyond those reported in the published manuscript, will not be made available to 
others. 
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