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A similar observation can be made for bivalent vaccine 
boosters containing the spike of omicron variants BA.5, in 
addition to wildtype SARS-CoV-2. Wildtype SARS-CoV-2 
is neutralised most effectively, even though a broadening 
of the immune response towards newer omicron 
variants also occurs, but in a much lesser magnitude.6 If 
this broadening of the immune response offers long-
lived improved protection from infection, especially by 
emerging omicron variants, remains to be seen.

But the insights gained through studies of neutralising 
antibodies do not seem to translate into higher 
mortality. Priming with wildtype SARS-CoV-2 through 
three vaccine doses upholds efficacy against the most 
important outcomes of vaccination, severe disease, and 
death in the case of an omicron infection,7 potentially 
aided by upheld T-cell immunity. And priming with pre-
omicron variants of SARS-CoV-2, before an infection 
with the first omicron variants BA.1 or BA.2, reduced the 
risk of re-infection, rather than promoted it.8

Considering that infections with omicron variants 
were associated with less, albeit still considerable, serious 
adverse outcomes than the ancestral delta variant,9 it 
appears to be a beneficial population strategy to maintain 
high memory B-cell immunity against ancestral strains. 
The action of immune imprinting, by upholding high 
neutralising antibody titres against ancestral SARS-CoV-2 
strains in the population, might help eradicate ancestral 
strains, in favour of attenuated strains circulating in 
consecutive waves. A novel (hypothetical) strain derived 
from the delta variant that shares the predisposition to 
cause lethal outcomes might be the worst-case scenario 
going forward in the pandemic in regions with high 
population-immunity. And immune imprinting might 
help protect us from this prospect.

We agree with Hoffmann and colleagues that 
overcoming immune imprinting might be needed 
to optimise vaccine efficacy against reinfection with 
omicron variants emerging today and in the future. We 

can learn from the observation that the response towards 
newer omicron variants is enhanced in magnitude and 
breadth through previous infection,10 which exposes 
the immune system to wider range of non-neutralising 
epitopes. The frequency of vaccination and the time 
intervals between them also play an important role. 
Alternative strategies, such as mucosal vaccines, might 
also help in broadening the immune response.

Meanwhile, it should be considered that immune 
imprinting might be offering a wall of protection from 
even more severe variants derived from ancestral strains.
SC reports once being a part of a clinical advisory board of BioNTech in 2020. 
SH and SC received study support from Roche diagnostics. 

Sebastian Hoehl, *Sandra Ciesek
sandra.ciesek@kgu.de

Institute of Medical Virology, University Hospital Frankfurt, Johann Wolfgang 
Goethe University, Frankfurt am Main, Germany (SH, SC); German Center for 
Infection Research, external partner site Frankfurt, Braunschweig, Germany (SC)

1	 Jr. TF. On the Doctrine of Original Antigenic Sin. Proc Am Philos Soc 1960; 
104: 572–78.

2	 Hoffmann M, Behrens GMN, Arora P, et al. Effect of hybrid immunity and 
bivalent booster vaccination on omicron sublineage neutralisation. 
Lancet Infect Dis 2023; 23: 25–28.

3	 Ladner JT, Henson SN, Boyle AS, et al. Epitope-resolved profiling of the 
SARS-CoV-2 antibody response identifies cross-reactivity with endemic 
human coronaviruses. Cell Rep Med 2021; 2: 100189.

4	 Kaku CI, Bergeron AJ, Ahlm C, et al. Recall of preexisting cross-reactive B cell 
memory after Omicron BA.1 breakthrough infection. Sci Immunol 2022; 
7: eabq3511.

5	 Muik A, Lui BG, Diao H, et al. Progressive loss of conserved spike protein 
neutralizing antibody sites in Omicron sublineages is balanced by preserved 
T-cell recognition epitopes. bioRxiv 2022; published online Dec 15. 
https://doi.org/10.1101/2022.12.15.520569 (preprint).

6	 Davis-Gardner ME, Lai L, Wali B, et al. Neutralization against BA.2.75.2, 
BQ.1.1, and XBB from mRNA Bivalent Booster. N Engl J Med 2023; 
388: 183–85

7	 Tsang NNY, So HC, Cowling BJ, Leung GM, Ip DKM. Effectiveness of 
BNT162b2 and CoronaVac COVID-19 vaccination against asymptomatic 
and symptomatic infection of SARS-CoV-2 omicron BA.2 in Hong Kong: 
a prospective cohort study. Lancet Infect Dis 2022; published online Dec 12. 
https://doi.org/10.1016/S1473-3099(22)00732-0.

8	 Chemaitelly H, Ayoub HH, Tang P, et al. Immune imprinting and protection 
against repeat reinfection with SARS-CoV-2. N Engl J Med 2022; 387: 1716–18.

9	 Lauring AS, Tenforde MW, Chappell JD, et al. Clinical severity of, and 
effectiveness of mRNA vaccines against, covid-19 from omicron, delta, and 
alpha SARS-CoV-2 variants in the United States: prospective observational 
study. BMJ 2022; 376: e069761.

10	 Kurhade C, Zou J, Xia H, et al. Low neutralization of SARS-CoV-2 Omicron 
BA.2.75.2, BQ.1.1 and XBB.1 by parental mRNA vaccine or a BA.5 bivalent 
booster. Nat Med 2022; published online Dec 5. https://doi.org/10.1038/
s41591-022-02162-x.

New nomenclature for mpox (monkeypox) and monkeypox 
virus clades

In May, 2015, WHO recommended best practices 
for naming new infectious diseases to avoid offense 
or economic effect for any ethnic, regional, or 

other groups.1 Although mpox (formerly known as 
monkeypox) is not new, WHO has endorsed mpox as the 
new name for this re-emerging disease and backed the 
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scientific community to agree on neutral nomenclature 
for variants of viruses.

The first report of mpox that led to the discovery of 
the global outbreak was made to WHO on May 13, 2022. 
The outbreak spread to 110 countries2 and was declared 
a public health emergency of international concern. 
The Director-General of WHO called on member states 
to ensure respect for human rights and to address 
stigma and discrimination.3 As of Jan 31, 2023, there 
were 85 549 confirmed cases of mpox reported by 
110 countries, including 89 deaths.2

Mpox is caused by the species monkeypox virus 
(MPXV), genus Orthopoxvirus, discovered in 1958 in 
a primate research facility in Denmark, with the first 
human case reported in 1970.4 Two virus clades were 
identified: the Congo Basin (or central African) clade 
and the west African clade.5 Although stigma became 
a concern during outbreaks in Africa,6 the 2022 global 
outbreak reignited discussion with proposals to rename 
virus clades.7

Although the nomenclature of virus variants is the 
remit of scientists, reaching consensus quickly was 
important. On Aug 8, 2022, WHO convened an ad-
hoc expert meeting to discuss characteristics of MPXV 
clades and propose names for them. Participants 
included orthopoxvirologists, evolutionary biologists, 
and other scientists from (1) WHO collaborating 
centres on orthopoxviruses at the US Centers for 
Disease Control and Prevention and the Russian State 
Research Centre of Virology and Biotechnology; (2) the 
WHO Technical Advisory Group on SARS-CoV-2 Virus 
Evolution; (3) the WHO Advisory Committee on Variola 
Virus Research; (4) the Poxviridae study group of the 
International Committee on the Taxonomy of Viruses; 
(5) research and public health institutes in Africa 
and around the world; and (6) public virus-sequence 
databases.

The meeting reviewed the phylogeny and charac
teristics of MPXVs and proposed a neutral naming 
convention.7 MPXV phylogeny shows two distinct 
clusters corresponding to the previously recognised 
clades. Consensus was reached for nomenclature of a 
Roman numeral for each clade with lowercase Latin 
characters for subclades; the Congo Basin clade became 
Clade I and the west African clade became Clade II, 
encompassing two phylogenetically distinct subclades, 
IIa and IIb.8

There are appreciable genetic differences between 
Clades I and II, showing nearly twice the divergence as 
that between subclades IIa and IIb. Nonetheless, both 
subclades include genomes from the 1960s and 1970s 
and appear to have evolved separately from a most 
recent common ancestor dating back hundreds of 
years. Neither subclade is descended from the other.5 
Although the current global outbreak is related primarily 
to Clade IIb, new cases related to Clade IIa continue to be 
reported, requiring the tracking of numerous clades and 
lineages.

To distinguish emerging lineages, nomenclature 
that encodes genealogical relationships between 
variants was proposed. Lineage labels would follow the 
convention used for SARS-CoV-2, with an uppercase 
Latin character followed by a period, and a number 
representing the nth descendant of the Latin character 
(eg, Clade IIb.A.1).9 The assignment of virus lineage will 
help to identify epidemiological links within and across 
geographic regions and support the understanding of 
evolutionary dynamics.

Parallel discussions considered changing the disease 
name in the WHO International Classification of Diseases 
(ICD). WHO issued a public call for new name suggestions 
for monkeypox in August, 2022. Over 200 proposals 
received on the ICD platform were reviewed with criteria 
such as rationale, appropriateness, current usage, 
scientific accuracy, pronounceability, translatability, 
potential for confusion, and the guidance for the naming 
of new diseases. Consultations involved the ICD Medical 
and Scientific Advisory Committee, the Classification 
and Statistics Advisory Committee with representation 
from WHO member states, and the WHO Family of 
International Classifications. The review recommended 
the use of mpox as a synonym or inclusion name for 
monkeypox. The new name was proposed by a men’s 
health community organisation, endorsed by WHO after 
all suggestions were considered,10 and is being phased 
in as a synonym to become the preferred term of the 
ICD after December, 2023. Discussions on terminology 
in other languages will continue throughout 2023, 
providing member states with a choice of preferred term 
in their language for national usage and statistics. Mpox 
is now included in ICD-10 and ICD-11, effective as of 
January, 2023.10 WHO encourages all member states and 
stakeholders to follow these recommendations on mpox 
and its virus clades.
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Peer review at The Lancet Infectious Diseases in 2022
With this issue of The Lancet Infectious Diseases the 
editorial team would like to thank the 1152 peer 
reviewers who provided reports for articles in the 
journal. We are especially grateful to the reviewers 
who have assessed fast-track articles, for example, 
containing essential information relating to COVID-19 
or mpox. Furthermore, we particularly appreciate the 
peer reviewers who have assessed several articles.

As in previous years, we have assessed some of the 
demographics of our peer reviewers, although we 
only have data for the first 6 months of 2022 that is 
comparable to previous years, as we have switched to 
a more detailed assessment in the middle of the year. 
Of invited reviewers who have reported their gender, 
40% were women, which is slightly higher than in the 
previous year. However, we do not have data on more 
than a third of invited reviewers. By contrast, we have 

data for 97% of reviewers who submitted a report and, 
in this group, 36% were women and 0·4% gender-
diverse or non-binary, similar to the previous year. 
21% of reviewers who submitted a report are from 
a low-income or middle-income countries. Both the 
gender and country data are similar to the previous year 
and we are continually working on broadening our peer 
reviewer base to make sure it reflects the diversity of our 
readership and of the people and regions affected by the 
infectious diseases that we cover.

Without the expertise and input of our peer reviewers 
the journal would not be possible and we are grateful 
for their support.
I declare no competing interests.

Ursula Hofer
The Lancet Infectious Diseases, 125 London Wall, London EC2Y 5AS, UK

WHO, 1211 Geneva, Switzerland; African Center of Excellence for Genomics of 
Infectious Diseases, Redeemers University, Ede, Nigeria (CH); Department of 
Microbiology, University of Alabama at Birmingham, Birmingham, AL, USA 
(EJL); School for Data Science and Computational Thinking, and Centre for 
Epidemic Response and Innovation, Stellenbosch University, Stellenbosch, 
South Africa (TdO); College of Medicine, Ibadan University, Ibadan, Nigeria 
(BO); Institute of Ecology and Evolution, University of Edinburgh, Edinburgh, 
UK (AR); Nigeria Centre for Disease Control and Prevention, Abuja, Nigeria 
(AY-O)

1	 WHO. World Health Organization best practices for the naming of new 
human infectious diseases. May 15, 2015. https://www.who.int/
publications/i/item/WHO-HSE-FOS-15.1 (accessed Jan 31, 2023).

2	 WHO. 2022 monkeypox outbreak: global trends. 2022. 
https://worldhealthorg.shinyapps.io/mpx_global/ (accessed Jan 31, 2023).

3	 WHO. WHO Director-General declares the ongoing monkeypox outbreak a 
public health emergency of international concern. July 23, 2022. 
https://www.who.int/europe/news/item/23-07-2022-who-director-
general-declares-the-ongoing-monkeypox-outbreak-a-public-health-
event-of-international-concern (accessed Jan 31, 2023).

4	 von Magnus P, Andersen EK, Birkum Petersen K, Birch-Andersen A. 
A pox‐like disease in cynomolgus monkeys. Acta Pathol Microbiol Scand 
1959; 46: 156–76.

5	 Likos AM, Sammons SA, Olson VA, et al. A tale of two clades: monkeypox 
viruses. J Gen Virol 2005; 86: 2661–72.

6	 Oyebanji O, Ofonagoro U, Akande O, et al. Lay media reporting of 
monkeypox in Nigeria. BMJ Glob Health 2019; 4: e002019.

7	 Happi C, Adetifa I, Mbala P, et al. Urgent need for a non-discriminatory and 
non-stigmatizing nomenclature for monkeypox virus. PLoS Biol 2022; 
20: e3001769.

8	 WHO. Monkeypox: experts give virus variants new names. Aug 12, 2022. 
https://www.who.int/news/item/12–08–2022-monkeypox--experts-give-
virus-variants-new-names (accessed Oct 9, 2022).

9	 Rambaut A, Holmes EC, O’Toole Á, et al. A dynamic nomenclature proposal 
for SARS-CoV-2 lineages to assist genomic epidemiology. Nat Microbiol 
2020; 5: 1403–07.

10	 WHO. WHO recommends new name for monkeypox disease. Nov 28, 2022. 
https://www.who.int/news/item/28–11–2022-who-recommends-new-
name-for-monkeypox-disease (accessed Dec 1, 2022).

See Comment page e72


	New nomenclature for mpox (monkeypox) and monkeypox virus clades
	References


