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Dear Editor,

Mellon and colleagues reported mpox virus (MPXV) DNA in air samples from a hospital room
dedicated to mpox-infected patients.! However, longitudinal analysis of serial self-taken
samples, collected contemporaneously from the same patient with mpox, have not been
well described. Such data would help clinicians and policymakers to understand how long
infected patients may continue to emit virus following infection, and through which route.
We therefore performed a prospective longitudinal analysis of patients with mpox, with

differing clinical severities of infection.



Participants were those with a confirmed diagnosis of mpox, under the care of the
regional infectious diseases unit. Participants consented to provision of serial self-collected
samples from the nasopharyngeal tract, face, and exhaled breath. For detection of MPXV
DNA in exhaled breath, participants were asked to wear a modified duckbilled facemask
(Integrity® 600—3004) containing two 1x9 cm 3D printed polyvinyl-alcohol (PVA) sampling
matrix strips placed horizontally across the inside of the mask. Participants wore the mask
for two hours continuously; no special behaviour was required, aside from not eating (see
previous studies).>3 In addition, we asked participants to provide longitudinal sampling of
one pox lesion site. All samples were taken at the same time-point, twice a day (once in the
morning and once in the afternoon), on a daily basis for six days, when the patient was self-
isolating in their own home. Thus, each participant collected up to 8 samples on a daily basis
for this study. Swab samples were processed and analysed by RT-gPCR as previously
described; exposed facemask strips were processed similarly but using a QlAvac manifold
(Qiagen) to allow analysis of all sample material.* The study had ethical approval from the
West Midlands Research Ethics Committee (REC Reference 20/WM/0152) and was
conducted in accordance with ICH-GCP, Declaration of Helsinki and Data Protection Act

1998 and NHS Act 2006. Both study participants gave written, informed consent.

Participant 1 was a 25-year-old MSM, who was HIV positive but well controlled on
Dolutegravir/Abacavir/Lamivudine (Triumeq), who developed pox lesions on his forehead,
fingers, feet, hands and hair 31 days prior to sampling. Although he initially had systemic
symptoms of fever, malaise and swollen cervical lymph nodes, this had settled by the time
of sampling. He had also received one dose of the smallpox vaccine 28 days prior to
sampling. Participant 1 felt systemically well at time of sampling, apart from crusted lesions

in his hands, from which he provided swab samples. Participant 1 lived alone.



Participant 2 was a 22-year-old MSM, with no medical issues. He developed a sore
throat, and pox lesions 17 days prior to sampling. At the time of sampling, he was
systemically unwell, reporting swollen eyes, swollen throat, fevers and drenching night
sweats. Active pox lesions were present within his throat and on his body. He did not
receive the smallpox vaccine and lived in a large house with his family throughout his illness,

none of whom reported any symptoms in the months following his infection.

From 22" August to 20" September 2022, a total of 72 samples were collected from
these two participants (Figure 1). Participant 1 (mild mpox) provided a total of 36 samples
from 31 days post symptom onset. Patient 2 (moderate mpox) provided a total of 36
samples from day 17 post symptom onset. Participant 1 had the highest DNA MPXV loads
(lowest RT-qPCR Ct values) in the pox lesions from his hands (panel D), which decreased
over the course of the next six days, but with large fluctuations in MPXV DNA levels
between consecutive days (for example, change in Ct value of around 24 to around 34 over
12 hours) possibly due to non-standardised lesion swabbing by the patient. MPXV DNA was
also detectable in the nasopharynx and on the face although much lower in quantity (panels
A and B). Exhaled MPXV DNA was detectable in trace amounts throughout the study period
(panel D). Participant 2, whilst highly symptomatic during the course of sampling, had
variable detection of MPXV DNA over the course of sampling from all sites in very small

guantities (Ct value 34 or more; panels A-D).

Our small longitudinal study of two participants had three main findings. Firstly, we
demonstrate that it was possible to capture exhaled MPXV DNA, although in small
quantities, using self-taken, unsupervised facemask sampling. In previous studies, using the

same method of sampling we have demonstrated an association between quantity of



exhaled SARS-CoV-2, and tuberculosis bacilli and household transmission.3® Whilst small
guantities of exhaled MPXV DNA found in this study aligns with existing epidemiological
studies on mpox transmission dynamics, it is difficult to ascertain whether aerosol
transmission was possible, since sampling occurred late in illness.®” Of note, none of
participant 2’s household were infected despite living in the same house as the index case

since symptom onset.

Secondly, MPXV DNA was detectable in respiratory samples as well as large
guantities within crusted pox lesions up to 31 days after symptoms initially begun. This is
the longest duration of respiratory sample positivity reported in the literature so far;
previously the longest duration in upper respiratory tract samples was three weeks,
reported prior to the current outbreak.®® Furthermore, the presence of high levels of DNA
within a crusted lesion goes against the classical teaching for poxviruses, where infected

patients were thought to have low levels of DNA when their lesions had crusted over.*?

Finally, we found that disease severity did not appear to associate with MPXV DNA in
our samples. Whether prolonged shedding of MPXV DNA within different sites, quantity of
MPXV DNA within pox lesions or a lack of association with active infection within our study
was due to one of our participants being HIV positive (although well controlled) is unknown,

and requires further study.

In conclusion, within this longitudinal study on serially collected samples in acute
mpox cases of differing severity, we conclude that DNA MPXV loads collected from a swab
of a crusted pox lesion, face, nasopharynx and exhaled breath using facemask sampling
appear to be independent of active disease severity and can be detected for as long as 31

days after symptom onset, when the patient is almost fully recovered. Future studies must



investigate whether transmission of mpox can occur long after initial infection, especially in

HIV positive individuals.
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Figure 1: Relative MPXV viral loads indicated by calculated cycle threshold values.
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