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Three confirmed infections with the SARS-CoV-2 
B.1.640 variant under monitoring were reported in 
Normandy, north-western France in late November 
2021. Investigations led to the identification of two 
events linked to the same cluster. A total of 75 con-
firmed and probable B.1.640 cases were reported. All 
had completed the primary vaccination series. Sixty-
two cases were older than 65 years. Fifty-six cases had 
symptoms and four were hospitalised. This investiga-
tion provides preliminary results concerning a variant 
with limited information currently available.

On 30 November 2021, the Rouen University Hospital 
informed the Agence Régionale de Santé (ARS, regional 
Ministry of Health offices) and Santé publique France 
(SpF, the French national public health agency) of the 
sequencing of three cases of a severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) variant under 
monitoring: Phylogenetic Assignment of Named Global 
Outbreak (Pango) lineage B.1.640 [1,2]. One of them 
had attended a community event for elderly people 2 
weeks earlier. Santé publique France and ARS started 
the investigation immediately upon notification.

Epidemiological investigations
In this investigation, a confirmed B.1.640 case was 
a person in whom the SARS-CoV-2 B.1.640 variant 
had been identified by whole genome sequencing. 
A probable B.1.640 case was any person with SARS-
CoV-2 infection confirmed by RT-qPCR or antigen test 
and with ascertained at-risk contact with a confirmed 

case (B.1.640) within 14 days before symptom onset or 
before a positive test. A non-case was any person with 
a negative SARS-CoV-2 test confirmed by RT-qPCR or 
antigen test or a person that was not tested.

Investigations were conducted by SpF with the assis-
tance of the ARS. Interviews with two of the first three 
cases with sequenced SARS-CoV-2 B.1.640 identified 
two events linked to the same cluster. Participants in 
these events were interviewed to obtain data for demo-
graphic characteristics, clinical symptoms if SARS-CoV-
2-positive and activity patterns.

Laboratory techniques
The majority of SARS-CoV-2 RNA-positive samples were 
screened with an in-house variant-specific RT-PCR, tar-
geting three mutations of interest: (i) L452R, (ii) E484K 
and (iii) E484Q. When none were detected, suggesting 
a variant which was not the Delta variant (Pango line-
age B.1.617.2) predominant at the time in France, the 
whole genome was sequenced on an Oxford Nanopore 
Technologies MinION Mk1C device (ONT; Oxford, United 
Kingdom), using ARTIC LoCost V.3 protocol, or on a 
NextSeq500/550 Dx sequencing system, using Illumina 
COVIDSeq Test (Illumina, San Diego, United States 
(US)) [3]. The 20A clade/B.1.640 lineage was assigned 
after Nextclade and Pango lineage analysis [1,4]. All 
data were submitted to the EMERGEN Database [5].
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Identification and connection of clusters 
and events 
The first event identified was a celebratory event for 
elderly people (event A). This event had 129 partici-
pants. All participants were required to have a com-
plete primary vaccination schedule or past infection 
to participate. The event included a dinner followed 
by a dance party. The second event identified was an 
organised hike of 26 people (event B). Seven of the hik-
ers had also attended event A 2 days before the hike. 

Carpooling was organised to get to the hiking site. 
Finally, a third event was identified, a choir meeting 
(event C) of 22 people who confirmed their presence, 
two of whom had also attended event A 3 days earlier. 
All of these events were predominantly attended by 
participants over 65 years of age. One case attended 
all three events (Figure 1). The time distribution of the 
confirmed and probable B.1.640 cases from each event 
is presented in Figure 2. 

Confirmed and probable SARS-CoV-2 
B.1.640 cases and attack rates
Seventy-five individuals had a positive SARS-CoV-2 
test. Among them, 52 (69%) had done an antigen test 
and 40 (53%) had done an RT-qPCR test. The tests 
screened with the variant-specific RT-PCR (n = 31) 
showed an absence of E484K, E484Q and L452R 
mutations, a profile compatible with the SARS-CoV-2 
B.1.640 variant. Among those, whole genome sequenc-
ing confirmed the B.1.640 variant for 25 (33%) cases. 
These 75 confirmed and probable B.1.640 cases were 

Figure 1
Links between three events related to confirmed and 
probable cases infected with SARS-CoV-2 B.1.640 variant, 
Normandy, France, November–December 2021

 

 

 

 
 

 

 

 

 

 Celebratory event for elderly people (A), 14 Nov 2021 (n = 129)

Cases only attended event A (n = 58)

Cases only attended event B (n = 2)

Cases only attended event C (n = 8)

Cases attended event A and B (n = 5)

Cases attended event A and C (n = 1)

Cases attended event A, B and C (n = 1)

Hiking event (B), 
16 Nov 2021 (n = 26) Choir meeting (C), 

17 Nov 2021 (n = 22)

Non-cases who attended the events and had a 
negative SARS-CoV-2 test or that were not tested

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

Figure 2
Distribution of confirmed and probable cases infected 
with SARS-CoV-2 B.1.640 variant, by date of sample 
collection, event affiliation and case classification, 
Normandy, France, November–December 2021 (n = 75)
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Table a
Demographic and clinical characteristics, according to case status in SARS-CoV-2 B.1.640 variant outbreak, Normandy, 
France, November–December 2021 (n = 168)

Categories
B.1.640 casesa (n = 75)           Non-casesb (n = 93)
n %c n %c

Event
Celebratory event for elderly people 65 86.7 64 68.8
Hiking event 2 2.7 17 18.3
Choir meeting 8 10.7 12 12.9
Total 75 93
Testd

Yes 75 100.0 57 80.3
No NA 14 19.7
Antigen test 52 69.3 52 73.2
Rapid antigen self-test 0 2 2.8
RT-qPCR 40 53.3 3 4.2
Screening and sequencing
Screening 31 41.3 NA
E484K, E484Q and L452R mutations not detected 30 40.0 NA
Cannot be interpreted 1 1.3 NA
Whole genome sequencing 25 33.3 NA
SARS-CoV-2 B.1.640 variant identified 25 33.3 NA
Total 75 71
Sex
Female 45 60.0 57 61.3
Male 30 40.0 36 38.7
Total 75 93
Age (years)
Min 22.0 60.0
Mean (SD) 72.4 (SD: 9.8) 73.0 (SD: 6.6)
Max 92.0 91.0
Total 75 70
Symptoms
Yes 56 82.4 6 8.1
No 12 17.6 68 91.9
Total 68 74
Symptom onset before sample collection (days)
0–1 11 30.6 NA
2–4 21 58.3 NA
5–7 3 8.3 NA
 >14 1 2.8 NA
Total 36 NA
Type of symptome

Runny nose 23 42.6 5 83.3
Asthenia 22 40.7 2 33.3
Cough 21 38.9 0
Sore throat 15 27.8 1 16.7
Myalgia 14 25.9 1 16.7

NA: not applicable; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; SD: standard deviation.
a Confirmed and probable cases of infection with the SARS-CoV-2 B.1.640 variant.
b A non-case was any person with a negative SARS-CoV-2 test confirmed by RT-qPCR or antigen test or a person that was not tested.
c Proportions are based on the number of responses provided.
d Individuals may have done more than one test.
e Individuals may have more than one symptom.
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Categories
B.1.640 casesa (n = 75)           Non-casesb (n = 93)
n %c n %c

Headache 12 22.2 0
Fever 7 13.0 0
Shortness of breath 4 7.4 0
Ageusia 4 7.4 0
Anosmia 3 5.6 0
Diarrhoea 2 3.7 0
Total 54 6
Hospitalisation
Yes 4 6.1 0
No 62 93.9 74 100.0
Total 66 74
Risk factorsf

Yes 29 50.0 33 44.6
No 29 50.0 41 55.4
High blood pressure 17 29.3 19 25.7
Diabetes mellitus type 1 or type 2 9 15.5 13 17.6
Heart conditions 6 10.3 5 6.8
Neuromuscular disease 1 1.7 0
Respiratory disease 1 1.7 1 1.4
Liver disease 1 1.7 0
Kidney disease 0 1 1.4
Cancer 0 1 1.4
Other 0 1 1.4
Total 58 74
Vaccination historyg

Yes 65 100.0 70 100.0
No 0 0
One doseh 2 3.1 3 4.3
Two doses 50 76.9 42 60.0
Booster dose 13 20.0 25 35.7
Total 65 70
SARS-CoV-2 infection history
Yes 2 3.1 10 13.9
No 62 96.9 62 86.1
Total 64 72

NA: not applicable; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; SD: standard deviation.
f Individuals may have more than one risk factor.
g Data on vaccination history could not be collected from all participants.
h Equivalent to two doses because of previous SARS-CoV-2 infection.

Table b
Demographic and clinical characteristics, according to case status in SARS-CoV-2 B.1.640 variant outbreak, Normandy, 
France, November–December 2021 (n = 168)
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distributed across three events, with event A account-
ing for 87% (n = 65) of these cases (Table). The over-
all attack rate (confirmed and probable B.1.640 cases) 
was 50.4% (65/129) and the secondary attack rate was 
10.5% (2/19) for the hiking event and 40.0% (8/20) for 
the choir meeting.

Demographic and clinical information
Sixty-two B.1.640 cases (confirmed and probable cases 
of infection with the SARS-CoV-2 B.1.640 variant) were 
over 65 years of age, with a mean age of 72.4 years 
(standard deviation (SD): 9.8) and 45 were women. The 
mean age was 73.0 years (SD: 6.6) for non-cases, of 
whom 57 were women. Among the 58 B.1.640 cases 
for whom information was available, 29 had at least 
one risk factor. The most common risk factors were 
high blood pressure (n = 17), diabetes mellitus type 1 
or type 2 (n = 9) and heart conditions (n = 6). Of the 
74 non-cases, 33 reported at least one risk factor, with 
the most common being high blood pressure (n = 19), 
diabetes mellitus type 1 or type 2 (n = 13) and heart 
conditions (n = 5). All B.1.640 cases and non-cases 
had a complete vaccination schedule or past infec-
tion, of whom 13 B.1.640 cases and 25 non-cases 
had already received one booster dose. The most fre-
quently reported vaccine was Comirnaty (BNT162b2 
mRNA, BioNTech-Pfizer, Mainz, Germany/New York, 
US) in cases (n = 47) and non-cases (n = 49). Two of 64 
B.1.640 cases and 10 of 72 non-cases reported a previ-
ous SARS-CoV-2 infection (Table).

Fifty-six among the 68 B.1.640 cases with avail-
able information were symptomatic and 54 had docu-
mented symptoms. The most common symptoms were 
runny nose (n = 23), asthenia (n = 22), cough (n = 21), 
sore throat (n = 15), myalgia (n = 14) and headache 
(n = 12). Symptoms were experienced by six of 74 non-
cases, most frequently runny nose (n = 5). Among the 
66 B.1.640 cases with available information on hospi-
talisation, four were hospitalised, of whom two were 
B.1.640 confirmed cases. Three of the four hospitalised 
patients had risk factors.

Only one B.1.640 case had travelled abroad to a coun-
try outside Europe 2 weeks before attending event A. 
One B.1.640 case reported symptoms during the period 
before event A, but no ascertained at-risk contact was 
identified.

Control measures
All confirmed and probable B.1.640 cases observed a 
10-day quarantine at home as soon as they became 
aware of their own case status from the date of symp-
tom onset or collection of the positive test. A screen-
ing operation took place on 27 November 2021 in the 
area where the three events occurred. The operation 
consisted of antigen testing of all people wishing to be 
tested and confirmation by RT-qPCR if antigen testing 
was positive.

Ethical statement
The National Ethical Committee has granted the ARS 
and SpF approval to access personal data to investi-
gate and control identified public health threats. No 
additional ethical clearance was required or sought.

Discussion
The SARS-CoV-2 B.1.640 variant was first detected in 
late September 2021 in the Republic of Congo [1]. On 14 
January, the GISAID database reported 450 submitted 
sequences, with more than 70% coming from France 
[6]. Although no studies are currently documented in 
the literature, SpF reclassified the SARS-CoV-2 variant 
B.1.640 as a variant of interest (VOI) in its risk assess-
ment from early January 2022, based on in vitro investi-
gations conducted by the Centre National de Référence 
Virus des infections respiratoires (National Reference 
Centre for Respiratory Viruses). These preliminary 
results suggested a reduction in the neutralisation of 
B.1.640 by post-infection or post-vaccination antibod-
ies because of mutations and deletions observed in 
the S gene. These results should be interpreted with 
caution in view of the limited number of subjects and 
samples analysed. Additional analyses are in progress 
[7,8].

The overall attack rate and secondary attack rate for 
the choir meeting were probably exacerbated because 
of prolonged exposure, interactions in a confined 
indoor space and festive activities which may have 
favoured transmission. These factors have been widely 
described in findings on superspreading events [9,10]. 
A large number of the confirmed and probable B.1.640 
cases were symptomatic, but most of them described 
mild symptoms and referred to their infection as a com-
mon cold. Only four people were hospitalised, three of 
whom had risk factors. One of these hospitalisations 
was probably not related to a SARS-CoV-2 infection. It 
is likely that vaccination had a role in reducing hospi-
talisation [11,12]. Although a third of the cases in our 
study group were confirmed as infected with the SARS-
CoV-2 B.1.640 variant and none of the screened sam-
ples showed a profile not compatible with this variant, 
we cannot exclude the circulation of another variant.

The results of this investigation suggest substantial 
circulation of the B.1.640 variant, with symptomatic 
COVID-19 cases in a fully vaccinated population. 
However, these results should be interpreted with 
caution as the median age of those infected was over 
65 years, therefore most participants were recently 
eligible to receive their booster dose. Studies sug-
gest a substantial decrease of humoral response to 
the Comirnaty COVID-19 vaccine a few months after 
receiving the second dose, especially among people 65 
years or older [13,14]. Furthermore, protection after the 
booster dose is not immediate and several confirmed 
and probable cases had received their booster dose 
less than 2 weeks before the positive test [15].
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Between mid-November and mid-December, 153 
sequences of SARS-CoV-2 B.1.640 variant, not all of 
which could be directly linked to these events were 
reported in Normandy. A probable chain of transmis-
sion was identified between a hospital cluster of con-
firmed cases with the SARS-CoV-2 B.1.640 variant 
and the celebratory event for elderly people (data not 
shown). It is likely that the investigated situation is the 
source of diffusion of this variant in the region.

Conclusions
The results of this investigation indicate that the SARS-
CoV-2 B.1.640 variant is transmissible among elderly 
people who have a complete primary vaccination 
schedule or one dose of vaccine and a past SARS-CoV-2 
infection. However, given the small number of hospital 
admissions and considering the age of the confirmed 
and probable cases, vaccination may have had a role 
in reducing severity of illness. Given its continued cir-
culation and reclassification to VOI in France, close 
surveillance and further studies are needed to better 
characterise clinical and epidemiological features of 
the SARS-CoV-2 B.1.640 variant and assess its impact 
on transmissibility, immunity and severity.
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