Correspondence

Community-based
mpox and sexually
transmitted disease
surveillance using
discarded condoms in
the global south

As COVID-19 restrictions have eased,
the resumption of international
travel and sexual interactions at large
gatherings have fueled the continued
spread of human mpox beyond its
endemic regions.”> The current global
circulation of the clade Il variant of
the monkeypox virus (MPXV) has
been marked by unique person-
to-person transmission, including
sexual and non-sexual contact."**
The current transmission dynamics of
MPXV indicate changes in the virus's
biological characteristics, human
behavior, and clinical presentations,
making surveillance particularly

To address the surveillance
challenges we implemented a
community-based surveillance system
for mpox using used and discarded
condoms. There were 20 941 condoms
collected from 16 countries (Thailand,
Pakistan, Sri Lanka, Indonesia,
Cambodia, Myanmar, the Philippines,
Papua New Guinea, Mozambique,
Madagascar, Viet Nam, Laos, India,
Timor-Leste, Nepal, and the Maldives)
with the support of scavengers
(members of the public) and sanitary
workers. The condoms were collected
in a range of places from brothels to
public spaces (figure A). MPXV DNA
concentrations were quantified using
real-time PCR, and the N3R/OPG016
gene was Sanger-sequenced to
validate the real-time PCR results.?®
The co-occurrence of other sexually
transmitted diseases in MPXV-positive
condom samples was also quantified
using real-time PCR (appendix).

We found that 262 (1-3%) of

having the highest positivity rate
at 32 (2:7%) of 1188, followed by
Pakistan (30/1302 [2:3%]), and
Thailand (26/1256 [2:1%]). The lowest
positivity rates were observed in Nepal
(8/1397 [0-6%]), Papua New Guinea
(11/1429 [0-8%]), and the Maldives
(11/1429 [0-8%]; figure B). MPXV
DNA concentrations in condoms
varied spatially and temporally among
different countries, ranging from
58-71 to 37453 copies/mL (figure C).
All MPXV DNA in condom samples
belonged to the clade Ilb (previously
called the west African clade; figure D).
Sequences from Thailand, Cambodia,
the Philippines, Laos, and Indonesia
shared the nucleotide substitution
C190772A, leading to the amino
acid change D121E. Sequences from
Papua New Guinea, the Philippines,
Viet Nam, Laos, Timor-Leste,
Indonesia, and the Maldives exhibited
G190660A, causing the amino acid
alteration R84K. Samples from
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challenging in resource-limited 20941 collected condom samples Thailand and Nepal showed the
countries. contained MPXV DNA, with India substitution C190834T, resulting in
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Figure: Mpox surveillance using discarded condoms in the global south

(A) Map of condom sampling countries (Thailand [n=1256], Papua New Guinea [n=1429], Pakistan [n=1302], Sri Lanka [n=1315], Indonesia [n=1264], Cambodia [n=1188], Myanmar [n=1233],
Philippines [n=1397], Mozambique [n=1485], Madagascar [n=1377], Viet Nam [n=938], Laos [n=1510], India [n=1188], Timor-Leste [n=1233], Nepal [n=1397], Maldives [n=1429)). (B) Condom sample
positivity rates among the sampling countries. (C) MPXV DNA concentrations (copies/mL) in positive condom samples. (D) Phylogenetic analysis of MPXV sequences derived from condom samples and
GISAID sequences. Evolutionary history was inferred using the Maximum Likelihood method and the Hasegawa-Kishino-Yano substitution model for the N3R/OPGO16 gene. The trees with the highest log
likelihood are shown. Nextclade (https://clades.nextstrain.org) were used for clade assignment, mutation calling, and quality control for viral genomes. (E) Co-occurrence of sexually transmitted diseases in
MPXV-positive condom samples for each country, expressed as a percentage of total MPXV-positive samples. Co-occurrence of sexually transmitted diseases in MPXV-positive condom samples for each
country, expressed as a percentage of total MPXV-positive samples. HBV=hepatitis B virus. HCV=hepatitis C virus. HPV=human papillomavirus. HSV=herpes simplex virus. MPXV=monkeypox virus.

S142L. Sequences from India, Nepal,
and Pakistan shared four nucleotide
substitutions (T190881A, T190885(,

A190889G, and T190890C), resulting
in the amino acid changes (Y158N,
L159P, and S161P; figure D). Samples

from the same or neighbouring
countries were often grouped closely,
suggesting regional outbreaks.
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Samples from India, Nepal, and
Pakistan showed regional linkage, as
did those from Cambodia, Indonesia,
and Myanmar. Samples from the
Philippines and Viet Nam were closely
related. There was a co-occurrence
of MPXV-positive condoms with
some of the sexually transmitted
diseases (Neisseria gonorrhoeae,
herpes simplex virus type 1 [HSV-1],
herpes simplex virus type 2 [HSV-
2], HIV, Chlamydia trachomatis,
Gardnerella vaginalis, Haemophilus
ducreyi, Mycoplasma genitalium,
Mycoplasma hominis, Treponema
pallidum, Trichomonas vaginalis,
Ureaplasma urealyticum, human
papillomavirus [HPV], hepatitis C
virus [HCV], hepatitis B virus [HBV])
analysed (figure E). For N gonorrhoeae,
the highest co-occurrence was
in Sri Lanka (7/13 [53-8%] of the
MPXV positive condoms) and
Timor-Leste (5/9 [55:6%]). HSV-1
was most commonly co-occurring
in Sri Lanka (8/13 [61-5%]) and
Myanmar (5/10 [50-0%]). HSV-2
had the highest co-occurrence in
Madagascar (8/14 [57-1%]) and
Viet Nam (8/16 [50-0%]). HIV was
most prevalent in Nepal (6/8 [75-0%])
and Timor-Leste (3/9 [33-3%]).
C trachomatis had the highest co-
occurrence in Sri Lanka (7/13 [53-8%])
and Pakistan (4/30 [13:3%]). HPV
was notably high in Timor-Leste
(5/9 [55-6%]) and Madagascar
(6/14 [42-9%]). HCV was highest in
Papua New Guinea (2/11 [18-2%]).
HBV had high co-occurrence in
Timor-Leste (6/9 [66-7%]) and Nepal
(4/8 [50-0%]).

To our knowledge, our findings
demonstrate for the first time the
usefulness of used condoms as an
indirect surveillance tool for mpox
transmission and community mpox
co-occurrence with other sexually
transmitted diseases. The routes to
infection are numerous including
MPXV in semen, genital lesions on the
penis, vagina, or rectum, and potential
contamination from the mouth or
throat during oral sex."** There is also

a potential risk of co-transmission of
mpox with other sexually transmitted
diseases, especially HSV, HIV, HCV,
and gonorrhoea. It is difficult to know
whether the condoms acted as a barrier
to the spread or not. Nevertheless,
the findings demonstrate that
used condoms can be used as an
indirect surveillance tool for mpox
transmission and community mpox
co-occurrence with other sexually
transmitted diseases. The current
spread of MPXV clade Il has a relatively
low death rate;> however, young
children and immunocompromised
individuals, including people with
HIV, are at increased risk for severe
outcomes.*® Furthermore, MPXV
has disproportionately affected men
who have sex with men, indicating
amplified transmission through
sexual networks. This underscores
the importance of considering
multiple transmission routes in mpox
surveillance and prevention.
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