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Monkeypox virus (MPXV) emergence and circulation

MPXV Timeline

1958: MPXV identified in 
captive NHPs

1970: human mpox 
identified 

1980: WHO announces 
global eradication of VARV

-continual increase in MPXV 
infections in Africa

2003: US outbreak of MPXV 
clade IIa

2017: re-emergence of 
MPXV clade IIb in Nigeria

2022: global emergence of 
MPXV clade IIb

Clade I MPXV 
• Endemic in Central African 

regions

• 5-10% case fatality rate

Clade II MPXV
• Endemic in West Africa 

regions

• Less severe disease

 ~95% NA sequence homology

Diversity in proteins related 
to modification of host 
responses

Historical considerations:



Epidemiology and clinical features of human mpox

Okwor T, Mbala P, Evans D, Kindrachuk 
J. Clin Microbiol Inf. [Accepted]

Van Dijke C, et al. Clin Microbiol Inf. [Accepted]

Clade IIa – west of Dahomi Gap

Clade IIb – east of Dahomi Gap in Nigeria

Nucleotide difference b/w clade I and clade IIa genomes is 4–5%; 
difference between IIa and IIb is ~2%



Monkeypox virus (MPXV) Lethality

Clade I MPXV 
• Endemic in Central African 

regions

• 5-10% case fatality rate

Clade II MPXV
• Endemic in West Africa 

regions

• Less severe disease

 ~95% NA sequence homology

Diversity in proteins related 
to modification of host 
responses

Historical considerations:

Moxx B. Nature Micro. 2024. 9: 1408-1416 



Monkeypox virus (MPXV) Lethality

Clade I MPXV 
• Endemic in Central African regions

• 5-10% case fatality rate

Clade II MPXV
• Endemic in West Africa regions

• Less severe disease

 ~95% NA sequence homology

Diversity in proteins related to modification 
of host responses

Historical considerations:

Moxx B. Nature Micro. 2024. 9: 1408-1416 



Clade IIb re-emergence and MPXV Case Fatality Rates

• significant difference between clades—Central African 10.6% (95% CI: 8.4%– 13.3%) vs. West African 
3.6% (95% CI: 1.7%– 6.8%)

• Dominance of Clade I vs Clade II cases for data extrapolation (most Clade II data from US outbreak and 
2017 re-emergence in Nigeria)

Bunge E et al. PLOS Negl Trop Dis. 2022. 16: e0010141 



MPXV Virological Insights

Guo L et al. EBioMedicine. 2024. 106:105254

Clade IIb Clade I

Pittman PR et al. medRxiv. 2022



Clade Ib MPXV transmission among sex workers – Kamituga, DRC

• first identified cases of mpox identified in Kamituga 
(224/241 susp. cases in S. Kivu Sep 2023 to Feb 2024)

• Mutations identified in APOBEC3 suggestive of inc. 
h2h transmission

• Recommend designation of new subclade - Clade Ib 
(prior Clade I to Clade Ia)

Vakaniaki EH et al. Nat Med. [Accepted]

➢ Cases mostly among 15-30 years (67%)

➢ 52% females

➢ ~30% among sex workers

➢ 85% presented w/ genital lesions

➢ 22/25 interviewees reported contact w/ mpox 
patient; 13/22 reported sexual contact



Clade Ib geographic expansion to North Kivu

• Recent expansion of Clade Ib from South Kivu to North Kivu

• Initial analysis focused on earliest identified cases and epidemiological mapping of introductions

• Cases identified within internal displacement camps and included suspected transmission b/w 

children

• Suspected transmission through close non-intimate contacts 

Data not yet published

Age group (years) Male  Female Total 

<15 2 1 3 

15-30 2 3 5 

>30 1 0 1 

Total 5 4 9 

Hospitalization 3 (60%) 3 (75%) 6 (67%) 

Clinical 
symptoms 

      

Cutaneous 
eruptions 

5 (100%) 4 (100%) 9 (100%) 

Genital eruptions 

4 (80%) 3 (75%) 7 (78%) 

Oral eruptions 

2 (40%) 4 (100%) 6 (67%) 

Fever 
3 (60%) 3 (75%) 6 (67%) 

Headache 

4 (80%) 3 (75%) 7 (78%) 

Myalgia 

5 (100%) 3 (75%) 8 (89%) 

Arthralgia 

4 (80%) 3 (75%) 7 (78%) 

Fatigue 
1 (20%) 2 (50%) 3 (33%) 

Cervical 
lymphadenopathy 

3 (60%) 4 (100%) 7 (78%) 

Inguinal 
lymphadeonpathy 

3 (60%) 2 (50%) 5 (56%) 



Longitudinal analysis of Clade Ia MPXV genomes

Kinganda-Lusumaki E et al. Cell [In Submission] *preprint available

• Longitudinal analysis of Clade Ia 
genome sequences from DRC spanning 
2018-2024

• 348 MPXV genomes (>90 coverage) 
from 14/26 provinces

• Data suggests Clade Ia cases continuing 
to be driven by zoonosis

Clade - group  APOBEC3  Other Total Ratio 
APOBEC3/other 

APOBEC3/Total, 
% 

Clade Ia  195  1632 1827 0.119 10.7% 

Clade Ia- Group 1  5  95 100 0.053 5.0% 

Clade Ia- Group 2  147  1112 1259 0.132 11.7% 

Clade Ia- Group 3  11  145 156 0.076 7.1% 

Clade Ia- novel  28  221 249 0.127 11.2% 

Clade Ia- Group 4  1  12 13 0.083 7.7% 

Clade Ia- Group 5  1  33 34 0.030 2.9% 

Overall Clade Ib  29  111 140 0.261 20.7% 

Clade Ib internal 
branches 

 23  41 64 0.561 35.9% 

 



Transboundary movement of Clade I MPXV: DRC -> Burundi

Burundi SitRep Ministry of Public Health No. 27 (courtesy of Dr. Alexis Nizigiyimana

As of 20 August 2024

• Most cases among those 
20 to 30 years (24.1%), 

• Children <5 years (20.6%) 
and 5 to 9 years (17.1%) 
comprise 37.7% of cases 
overall

• 26/49 districts have at 
least one confirmed mpox 
case



Ongoing Questions for Assessment

• Risk factors for infection and outcomes for Clade Ia and Clade Ib
• Role of STIs, HIV status, etc

• Ongoing assessment of virus evolution 

• Factors contributing to Clade Ia geographic expansion
• Likely multifactorial but virus evolution also needs to continually be monitored

• Assessment of Clade Ib transmission patterns

• Clade Ib infection and outcome risks for children

• Comparative studies b/w Clade Ib and Clade IIb in vivo 
• E.g. mucosal susceptibilities, virus distribution, etc.

• Increased accessibility for rapid testing, therapeutics, and vaccination in endemic regions
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A prospective and retrospective multi-center, cohort study for surveillance, clinical characterization and determination of 
relative vaccine effectiveness for monkeypox virus clade IIb by the International Monkeypox Response Consortium (IMREC)

International Mpox Response Consortium (IMREC)
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