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Abstract

Mpox virus lineages associated with sustained human-to-human transmission, Clade Ib/sh2023 and
Ia/sh2024, are co-circulating in Kinshasa, Democratic Republic of the Congo (DRC). We report the
first two Clade IIb/sh2017 cases identified in DRC, imported from West Africa and locally
transmitted, with phylogenetic linkage to the ongoing outbreak in Sierra Leone.
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Introduction

Mpox is a zoonotic disease caused by two distinct clades of mpox virus (MPXV); Clade I and
Clade II, each divided into two clades a and b [1,2]. Although the virus can be transmitted through
zoonotic spillover, in recent years, at least three different lineages have emerged and spread through
sustained human-to-human transmission: Clade IIb/sh2017, Clade Ib/sh2023, and Clade Ia/sh2024 [2—
4].

The Democratic Republic of the Congo (DRC) has traditionally been the epicenter of Clade I
MPXV. For several decades, the country has seen an increasing number of outbreaks caused by
zoonotic spillover of Clade Ia [5,6]. In 2024, Clade Ib/sh2023 emerged, prompting the World Health
Organization to declare mpox for the second time a public health emergency of international concern
[7]. Shortly thereafter, Clade Ia/sh2024 was detected in the capital Kinshasa, where both lineages
continue to co-circulate [3,8]. Despite efforts to curb the epidemic, the DRC continues to report the
highest number of overall suspected and confirmed mpox cases worldwide [9]. Between 01 January
and 20 July 2025, the Ministry of Public Health of DRC through the Institut National de Santé
Publique reported 61,532 suspected cases of mpox (14,351 PCR confirmed) across all 26 provinces.

On the other hand, human cases of MPXV Clade II were first observed in West Africa [10].
Following the emergence of Clade IIb/sh2017 in Nigeria in 2017 [11], the virus spread internationally
and caused the global 2022 mpox outbreak that affected more than 100 countries [12,13]. Although
global case numbers have since subsided, Sierra Leone is currently experiencing a large Clade
IIb/sh2017 outbreak [14]. In contrast, throughout the global epidemic, the DRC had not reported any
cases of Clade IIb/sh2017 to date.

Here, we report the first two Clade IIb/sh2017 mpox cases identified in the DRC, imported from
West Africa by the index case and locally transmitted to his wife, with phylogenetic linkage to the
ongoing outbreak in Sierra Leone. Samples were collected as part of a routine countrywide mpox
surveillance program and were exempt from informed consent procedures. Permission to use
anonymised data from the Institut National de Santé Publique for this report was granted by the
Ethics Committee of the Kinshasa School of Public Health (ESP-UNIKIN, Ethics Approval Number
ESP/CE/238/2024).

Case Investigations

Between 21 and 26 July 2025, an adult man presented himself to the General Referral Hospital
of Kinkole (HGRK — Nsele Health Zone) in Kinshasa, DRC with vesicle lesions. The patient self-
reported symptom onset two days before the medical examination, with fever and headache,
followed by the appearance of vesicle lesions on the face, palms, and penis, as well as inguinal
lymphadenopathy. He had self-medicated for the fever with acetaminophen. He reported no contact
or exposure to animals during the preceding three weeks, nor any sexual activities or known contact
with MPXV-infected individuals. He also reported a prior history of smallpox vaccination. He had
recently traveled from Ivory Coast to DRC, via transit through Jomo Kenyatta International Airport,
Kenya.

Suspecting mpox, the physician immediately transferred the patient into isolation at the mpox
treatment unit. Blood and vesicle swab specimens were collected for laboratory analysis. The dual
HIV/syphilis Combo rapid diagnostic test (SD Biosensor, South Korea) was negative for both
infections. Initial testing with the Xpert Mpox assay on the GeneXpert system (Cepheid, US), which
detects Clade II and non-variola Orthopoxviruses including Clade IMPXV, at HGRK detected MPXV
Clade II in the vesicle swab sample. Subsequently, vesicle and blood specimens were shipped to the
Institut National de Recherche Biomédicale (INRB), Kinshasa for diagnostic confirmation and whole-
genome sequencing of MPXV.

As part of routine contact tracing, nine individuals were identified as high-risk contacts,
including the patient’s wife and their three children, one uncle, one nephew, one hairdresser, one
renter and one healthcare worker. Because of sexual contacts with the index case, a nasopharyngeal
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swab was collected from the patient’s wife on day 2 after her last exposure to the patient. PCR testing
performed at HGRK with the Xpert Mpox assay (Cepheid, US) confirmed the presence of Clade II
MPXV DNA in the sample. Consequently, she was immediately admitted to the mpox treatment unit
and reported having a fever, swelling of the vulva and itching. She had vesicle lesions on the face,
palms, vulva, and trunk. Vesicle and nasopharyngeal swabs were collected and shipped to INRB,
Kinshasa. A follow-up among the other contacts for 21 days is still ongoing.

At INRB, vesicle swab samples of both patients were re-tested with the RADI RP022 mpox
detection kit on the RADIONE system (KH Medical, Republic of Korea), a fully automated point-of-
care molecular diagnostic device. In addition, real-time PCR was performed in triplicate on each
specimen from both patients (vesicle and blood from the index case, and vesicle and nasopharyngeal
swab from his wife) using the RADI FAST RV015R mpox detection kit (KH Medical, Republic of
Korea), also following the manufacturer’s instructions.

Following PCR confirmation, multiplex tiling PCR was performed using the Clade IIb MPXV
primer pools designed by Chen et al [15]. The library was also prepared in triplicate using the rapid
sequencing DNA V14 barcoding kit (SQK-RBK114.96; Oxford Nanopore Technologies (ONT),
Oxford, UK), following the manufacturer’s instructions. Sequencing library was loaded on a R10.4.1
flow cell and run on the GridION sequencer.

MPXV consensus genomes were generated by processing concatenated FASTQ files using the
artic-mpxv-nf workflow v2.1.0 (https://github.com/artic-network/artic-mpxv-nf) and Clade II MPXV
genome (GenBank ID: NC_063383.1) was used as reference. The Nextclade online tool
(https://clades.nextstrain.org/) was used to assign the clade of MPXV genomes. Multiple sequence
alignment against the Clade Il MPXV reference genome (GenBank ID: NC_063383.1) was performed
using SQUIRREL (https://github.com/aineniamh/squirrel). Phylogenetic tree was inferred using IQ-
TREE v2.1.4 [16] with the HKY substitution model [17].

PCR results obtained from the RADIONE indicated amplification cycle threshold (Ct) values of
19.09 and 19.03 for Clade II MPXV in vesicle samples from the index case and his wife, respectively.
The RADI FAST real-time PCR assay showed mean Ct values for Clade II of 21.47 and 28.62 in the
vesicle and blood specimen triplicates from the first patient, and mean Ct of 21.23 and 34.68 in the
vesicle and nasopharyngeal specimen triplicates from the patient’s wife (Table 1).

Of the index patient, MPXV genomes were generated from the vesicle swab and blood sample
with horizontal genome coverages of 94.19% and 93.39%, respectively. Of the index patient’s wife,
the vesicle and nasopharyngeal swabs generated MPXV genomes with horizontal genome coverages
of 93.90% and 81.85%, respectively. The four MPXV genomes were similar, assigned to Clade
IIb/sh2017 within the newly designated lineage G.1, and clustered with MPXV Clade IIb sequences
recently identified in Sierra-Leone (https://virological.org/t/genomic-epidemiology-of-mpox-virus-
in-sierra-leone/995) (Figure 1).

Table 1. Amplification Ct values obtained by PCR RADI FAST with RV015R mpox detection kit and genome
coverage of concatenated Clade IIb MPXV genomes, Democratic Republic of the Congo, July 2025 (n= 2 cases).

Ct value
Patient Sample ID Sample type Orthopox Cladel CladelIl IPC Consensus genome
coverage

25MPX-284865V (a) Vesicle 21.18 Neg. 21.64 23.92
25MPX-284865V ) Vesicle 20.98 Neg. 21.42 23.93 94.13%

Index case 25MPX-284865V o) Vesicle 20.88 Neg. 21.35 23.92
25MPX-284865B) Blood 29.09 Neg. 28.45 25.14
25MPX-284865Bv) Blood 29.45 Neg. 28.99 25.70 93.28%
25MPX-284865B Blood 29.39 Neg. 28.42 25.84

,  25MPX-284866V ) Vesicle 20.29 Neg. 20.58 25.50

Index case’s -

wife 25MPX-284866V 1) Vesicle 21.27 Neg. 21.58 26.43 93.90%
25MPX-284866V o Vesicle 21.16 Neg. 21.53 26.42

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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25MPX-284866NP.  Nasopharyngeal 35.54 Neg. 34.67 21.92
25MPX-284866NPr  Nasopharyngeal 34.13 Neg. 34.63 2242 1.85%
25MPX-284866NP«)  Nasopharyngeal 35.24 Neg. 34.73 25

Ct: Cycle threshold; ID: Identification; B: Blood; V: Vesicle; NP: Nasopharyngeal; Neg: Negative; IPC: Internal

Positive Control; MPXV: mpox virus; Letters a, b, and ¢ in brackets are indicative of technical triplicates.
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Figure 1. Phylogenetic tree of MPXV sequences from two confirmed cases of Clade IIb/sh2017, Kinshasa,
Democratic Republic of the Congo, July 2025 (n= 4 sequences). Sequences are divided in two lineages: Lineage
A.2.2 (green) and Lineage G.1 (light blue). Red dots indicate Clade IIb/sh2017 MPXV sequences from this study.

Conclusions

The co-circulation of Clade Ib/sh2023 and Clade Ia/sh2024, with the novel importation of Clade
IIb/sh2017 and its potential spread in Kinshasa -the largest metropolitan area of the DRC, with
international and national connections- warrants enhanced genomic and epidemiological
surveillance in the region. This finding underscores the urgent need to improve rapid detection and
isolation of mpox cases, enhance contact-tracing efforts as well as strengthening of genomic
surveillance and implementation of vaccine strategies to mitigate the risk of widespread
dissemination of Clade IIb/sh2017 and other MPXV variants in general across DRC provinces.
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