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We describe four SARS-CoV-2 re-infections with a 
B.1.351 variant in 2021, in healthcare workers (HCWs) 
previously infected in 2020, before detection of this 
variant in Europe. Cases live in France, near the border 
with Luxembourg, where variants B.1.351 and B.1.1.7 
circulated. All work in the same hospital unit where 
a cluster of COVID 19 with B1.351 variant occurred, 
affecting patients and HCWs. Before the cluster onset, 
HCWs used surgical masks, as per recommendations. 
After cluster onset, HCWs used FFP2 masks.

Since the description of the first cases of coronavirus 
disease (COVID-19) caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) in Wuhan, China, 
in late December 2019, more than 141 million cases 
and 3 million deaths have been reported worldwide [1]. 
The duration of protective immunity against the virus 
is still unknown but is thought to be several months, 
estimated by the persistence of neutralising antibod-
ies [2,3]. Some cases of re-infections with SARS-CoV-2 
have been documented but are rare [4-6]. The SARS-
CoV-2 B.1.351 variant was first identified in December 
2020 in South Africa and is one of the recently identi-
fied variants of concern (VOC) [7].

We describe a series of four cases of re-infection with 
the B1.351 variant in Luxembourg, in 2021, in health-
care workers (HCWs) who had been previously been 
infected with SARS-CoV-2 in 2020, before the B1.351 
variant was first detected in Europe.

Case series
Case 1 is a male HCW in his mid-20s living in France, 
who had travelled to the United Arab Emirates in 
November 2020. Before flying back to France, a real-
time reverse transcriptase (RT) polymerase chain reac-
tion (PCR) was performed in a nasopharyngeal swab 
that was positive for SARS-CoV-2. His only symptoms 
were loss of smell and taste over a period of 2 weeks. 
He has no known underlying conditions. Serology from 

a blood sample drawn on 7 January 2021 showed 74.2 
U/mL of anti-spike IgG. In February 2021, when a clus-
ter of COVID-19 occurred in the hospital unit where 
he worked, he developed a cough but no fever. On 16 
February, while he was still asymptomatic, a screen-
ing RT-PCR from a nasopharyngeal swab was positive 
for SARS-CoV-2 and consecutive virus sequencing con-
firmed the B1.351 variant.

Case 2 is a female HCW in her mid-20s also living in 
France. She had a first episode of COVID-19 in April 
2020 with fever, headache, chills, diarrhoea, loss of 
taste and smell, confirmed by a positive PCR in a nasal 
swab. She has no known underlying conditions. A 
serology performed on 31 December 2020 showed anti-
spike antibodies at 25 U/ml. In February 2021, when 
there was a COVID-19 cluster in the hospital unit where 
she worked, she developed fever, chills, and head-
ache, and a RT-PCR from a nasopharyngeal swab was 
positive on 12 February, the day of symptom onset. The 
sequencing of the virus confirmed the B1.351 variant.

Case 3 is a female HCW in her late 30s living in France. 
She did not have a symptomatic first episode of COVID-
19, however, a serology performed on 26 January 2021 
showed 68.9 U/mL anti-spike IgG. She has no known 
underlying conditions. She developed chills, myalgia, 
and headache on 12 February 2021, when there was a 
COVID-19 cluster in the hospital unit where she worked. 
A RT-PCR from a nasopharyngeal swab was positive 3 
days later, on 15 February. The sequencing confirmed 
the B1.351 variant.

Case 4 is a female HCW in her late 20s living in France. 
In November 2020, she had a symptomatic SARS-
CoV-2 infection with fever, muscle pain, headache, 
loss of taste and smell. She has no known underly-
ing conditions. A RT-PCR from a nasopharyngeal swab 
was positive for SARS-CoV-2 on 18 November and viral 
sequencing could unfortunately not be performed 
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retrospectively because of low viral load in the sam-
ple. Anti-spike IgG determined in a serum sample on 
31 January 2021 was 131 U/mL. In February, during the 
COVID-19 cluster in the hospital where she worked, she 
presented with muscle pain and cough. A RT-PCR from 
a nasopharyngeal swab was positive on 16 February, 
the day of symptom onset, and viral sequencing con-
firmed the B1.351 variant.

The four HCWs live in an area in France, in Moselle near 
the border with Luxembourg, from where circulation of 
B1.351 and B.1.7. 7 was reported [8]. All worked in the 
same hospital unit where a cluster of COVID-19 infec-
tions caused by a SARS-CoV-2 B1.351 variant occurred; 
this cluster affected 21 patients and 19 HCWs between 
12 and 26 February 2021. As per existing recommen-
dations for the non-COVID-19 units, the HCWs followed 
general hygiene precautions and wore surgical masks 
before the cluster onset. After the beginning of the 
cluster, the use of filtering facepiece (FFP2) masks was 
recommended.

Laboratory investigations
We used a multiplex real-time RT-PCR, Taqpath Covid-
19 CE-IVD RT-PCR (Thermofisher scientific, Waltham, 
United States (US)), targeting and amplifying genomic 
sequences of the spike (S) protein, nucleocapsid (N) 
protein and the open reading frame 1ab (ORF1ab) 
genes, to detect SARS-CoV-2. Immunoglobulin detec-
tion of total antibodies (isotypes G, M and A) against 
epitopes of the receptor binding domain in the spike S1 
subunit, was performed using the SARS CoV-2 electro-
chemiluminescence assay (ECLIA) Elecsys Anti-SARS-
CoV-2 S on a cobas e 801 (Roche diagnostics, Basel, 
Switzerland).

For whole genome sequencing, we extracted viral RNA 
from nasopharyngeal swabs. Using the nucleic acid 
extracts, we generated the whole genome of SARS-
CoV-2 by amplicon sequencing adapting the ARTIC 
Network protocol for a paired-end 150bp strategy (dx.
doi.org/10.17504/protocols.io.bbmuik6w). The library 
preparation was carried out with the Nextera Flex DNA 
kit (Illumina, San Diego, US)) following the manufactur-
er’s instructions, and adapted for an amplicon length-
dependent clean-up step. The samples were processed 
for sequencing on an Illumina MiniSeq platform. We 
created the consensus sequence applying a reference-
based mapping with bowtie2 (version 2.3.4.1) [9] using 
the RefSeq-sequence of Wuhan-1 sequence (GenBank 
Accession ID NC_045512_2). Downstream analysis was 
carried out for the generated consensus sequence if it 
met two criteria: (i) a minimum call depth of 20X and 
(ii) reference sequence coverage of 90%. We assigned 
clade and lineage by using the assign clade script of 
next strain [10] and Pangolin (version 2.0.5), respec-
tively (2020).

Sequences were deposited in the Global Initiative on 
Sharing All Influenza Data (GISAID). (GISAID) EpiCoV 
database. All three sequences with coverage above 

90% are identical when using pairwise genetic distance 
(GISAID numbers: EPI_ISL_1384095, EPI_ISL_1384130, 
EPI_ISL_1384139). The fourth sequence is identical 
in all regions that are covered and comparable to the 
other sequences, however, due to low coverage, no 
conclusion could be made on the full genome. The low 
coverage was due to low viral load (cycle threshold 
value: 35) which was at the limit of sequencing method, 
and for any sample above that threshold yielding low 
coverage in sequencing, data are excluded from down-
stream analysis.

Ethical statement
Ethical approval was not required for this study as all 
four HCWs gave their consent for the publication.

Discussion
All four HCWs presented in this series had a first epi-
sode of SARS-CoV-2 infection before December 2020. 
At that time, the B1.351 variant was not circulating in 
Europe. For three of them, a PCR test was performed 
during the first episode and all had anti-spike IgG 
serum concentration of minimum 25 U/mL before their 
re-infection in 2021, confirming their first infection 
episode.

In the case of SARS-CoV-2 antibodies, the most impor-
tant neutralising potential is ascribed to antibodies 
against the S protein, given its role in binding to and 
fusing to the targeted host cells, and its exposure to 
the immune system [3]. Because of its binding and 
fusing functions the S protein has been chosen as 
the target for vaccines. Owed to natural constraints 
in production, currently authorised COVID-19 vaccines 
are mostly based on the well characterised historical 
SARS-CoV-2 variants. Titres of anti-S antibodies seem 
to be higher on average in vaccinated subjects (2 
weeks after receiving the second dose of the mRNA-
based vaccines) than following natural infection [11].

To our knowledge, only one other case of re-infection 
with the B1.351 variant has been described in the litera-
ture thus far. The patient had severe illness requiring 
intensive care and mechanical ventilation [12]. The four 
HCWs reported here were all young without comorbidi-
ties, they all recovered and their re-infections were not 
severe. Moreover, the re-infection was not more severe 
than the first episode for each of them.

At the onset of the COVID-19 pandemic there were no 
known clinically relevant differences between variants. 
Since the end of 2020, however, several VOC have 
emerged, most notable for their mutations in parts of 
the S-protein, potentially changing their binding and 
fusing efficiency. The SARS-CoV-2 B.1.1.7 (also referred 
to as 501Y.V1 or VOC202012/01) variant was identified 
for the first time in late 2020 in the United Kingdom, 
while the B.1.351 (also referred to as 501.V2 variant) 
was first identified in South Africa and the P.1 variant 
in Brazil. Higher transmissibility of the VOCs has been 
observed and led to dominant circulation since the 
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emergence in different regions globally [13]. These vari-
ants all carry the D614G mutation in the spike protein, 
this mutation leads to higher transmissibility and make 
these VOC predominant worldwide [7]. Furthermore, 
because of their S-protein genetic shift, some of the 
VOCs may either be unaffected by neutralising antibod-
ies either induced by vaccination or by previous infec-
tions of other variants, or may require higher antibody 
titres than can be reached by natural infections or even 
vaccination [13,14].

The Elecsys anti-spike kit used in our investiga-
tion has been compared with the first World Health 
Organization standard provided by the British National 
Institute for Biological Standards and Controls [15], by 
its manufacturer who reports a correlation of 1 Roche 
Arbitrary Unit/mL to 0.972 binding antibody unit (BAU)/
mL (IC95%: 0.956–0.987) and thus a rough agreement 
of both units. Furthermore, the manufacturer compared 
their kit to a commercially available CE-IVD, enzyme-
linked immunosorbent assay (ELISA)-based surro-
gate neutralisation assay (cPass, Genscript, Nanjing, 
China). They established that 15 U/mL seemed to be a 
suitable threshold of agreement to presence of neutral-
ising antibodies (defined as ≥ 20% of inhibition for this 
kit) and they reported a complete inhibition (80–100%) 
starting titres at 200 and above [16].

No agreed threshold of protection has been estab-
lished to this date and the main purpose of perform-
ing serology in a routine hospital setting remains the 
demonstration of earlier contact with the virus itself or, 
more recently, with a spike-based vaccine. Given that 
reinfection in these four cases with B.1.351 occurred at 
previous titres ranging from 25.2 to 131.0 U/mL (or BAU/
mL), this seems to be a prudent approach to rather con-
sider the presence of antibodies for confirming a past 
infection than to determine a protection. Two differ-
ent phylogenetic strains by whole genome sequencing 
must be detected to confirm re-infection. Even though 
we were not able to compare the sequences from the 
first infections to the second ones, the fact that the 
B1.351 variant had not been detected in Europe at the 
time of the first infection episodes is strong evidence 
for the re-infections.

Conclusions
Re-infection is possible with the B1.351 variant in 
people who had a first asymptomatic or symptomatic 
infection with one of the historical SARS-CoV-2 strains 
between 3 to 12 months earlier. Anti-spike antibodies 
may perhaps not protect against a re-infection with the 
B1.351 variant. The number of re-infections described 
here was limited and re-infections should be further 
studied in larger populations to determine their fre-
quency. The re-infections we observed were in young 
HCWs without underlying conditions and disease was 
not severe.

Conflict of interest
None declared.

Authors’ contributions
Vic Arendt, Esther Calvo Lasso de la Vega, Christian Michaux, 
Pierre Braquet have been in charge of the four patients, col-
lecting the data and the informed consent.

Chantal Tsobo, Michel Kohnen, Jean-Hugues François are 
working in the microbiology laboratory and performed the 
PCR for the four cases.

Tamir Abdelrahman and Anke Wienecke-Baldacchino contrib-
uted to the sequencing and data analysis in the national ref-
erence laboratory for acute respiratory infection.

Thérèse Staub wrote the manuscript and all authors critically 
revised the manuscript and approved the final version.

References
1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel 

coronavirus from patients with pneumonia in China,2019. N 
Engl J Med. 2020;382(8):727-33.  https://doi.org/10.1056/
NEJMoa2001017  PMID: 31978945 

2. Cohen JI, Burbelo PD. Reinfections with SARS-CoV-2: 
Implications for vaccines. Clin Inf Dis. 2020;ciaa1866.  https://
doi.org/10.1093/cid/ciaa1866  PMID:33338197

3. Kellam P, Barclay W. The dynamics of humoral immune 
responses following SARS-CoV-2 infection and the potential 
for reinfection. J Gen Virol. 2020;101(8):791-7.  https://doi.
org/10.1099/jgv.0.001439  PMID: 32430094 

4. To KK, Hung IF, Ip JD, Chu AW, Chan WM, Tam AR, et al. 
COVID-19 re-infection by a phylogenetically distinct SARS-
coronavirus-2 strain confirmed by whole genome sequencing. 
Clin Infect Dis. 2020;ciaa1275. PMID: 32840608 

5. Larson D, Brodniak SL, Voegtly LJ, Cer RZ, Glang LA, Malagon 
FJ, et al. A case of early re-infection with SARS-CoV-2. Clin 
Infect Dis. 2020;ciaa1436. PMID: 32949240 

6. Tillett RL, Sevinsky JR, Hartley PD, Kerwin H, Crawford N, 
Gorzalski A, et al. Genomic evidence for reinfection with SARS-
CoV-2: a case study. Lancet Infect Dis. 2021;52(1).  https://doi.
org/10.1016/S1473-3099(20)30764-7 

7. European Centre for Disease Prevention and Control (ECDC). 
Risk related to the spread of new SARS-CoV-2 variants of 
concern in the EU/EEA – first update. Stockholm: ECDC. 21 
Jan 2021. Available from: https://www.ecdc.europa.eu/sites/
default/files/documents/COVID-19-risk-related-to-spread-of-
new-SARS-CoV-2-variants-EU-EEA-first-update.pdf

8. Haute Autorité de Santé (HAS). COVID-19 : quelle stratégie 
de vaccination face aux variants du SARS-CoV-2? [COVID-19: 
which vaccination strategy for SARS-Cov-2 variants?]. Saint-
Denis: HAS. 9 Apr 2021. Press release. French. Available from: 
https://www.has-sante.fr/jcms/p_3260338/fr/covid-19-quelle-
strategie-de-vaccination-face-aux-variants-du-sars-cov-2

9. Langmead B, Salzberg SL. Fast gapped-read alignment 
with Bowtie 2. Nat Methods. 2012;9(4):357-9.  https://doi.
org/10.1038/nmeth.1923  PMID: 22388286 

10. Hadfield J, Megill C, Bell SM, Huddleston J, Potter B, Callender 
C, et al. Nextstrain: real-time tracking of pathogen evolution. 
Bioinformatics. 2018;34(23):4121-3.  https://doi.org/10.1093/
bioinformatics/bty407  PMID: 29790939 

11. Sahin U, Muik A, Derhovanessian E, Vogler I, Kranz LM, 
Vormehr M, et al. COVID-19 vaccine BNT162b1 elicits 
human antibody and TH1 T cell responses. Nature. 
2020;586(7830):594-9.  https://doi.org/10.1038/s41586-020-
2814-7  PMID: 32998157 

12. Zucman N, Uhel F, Descamps D, Roux D, Ricard JD. Severe 
reinfection with South African SARS-CoV-2 variant 501Y.
V2: a case report. Clin Infect Dis. 2021;ciab 129  https://doi.
org/10.1093/cid/ciab129  PMID:33566076

13. Huang SW, Wang SF. SARS-CoV-2 entry related viral and host 
genetic variations: implications on COVID-19 severity, immune 
escape and infectivity. Int J Mol Sci. 2021;22(6):3060.  https://
doi.org/10.3390/ijms22063060  PMID: 33802729 

14. Madhi SA, Baillie V, Cutland CL, Voysey M, Koen AL, Fairlie L, 
et al. Efficacy of the chAdOx1 nCoV-19 Covid-19 vaccine against 



4 www.eurosurveillance.org

the B.1.351 Variant. N Engl J Med. 2021;NEJMoa2102214.  
https://doi.org/10.1056/NEJMoa2102214  PMID: 33725432 

15. World Health Organization (WHO). Establishment of the WHO 
International Standard and Reference Panel for anti-SARS-
CoV-2 antibody. Geneva: WHO; 18 Nov 2020. Available from: 
https://www.who.int/publications/m/item/WHO-BS-2020.2403

16. Rubio-Acero R, Castelletti N, Fingerle V, Olbrich L, Bakuli 
A, Wölfel R, et al. In search for the SARS-CoV-2 protection 
correlate: A head-to-head comparison of two quantitative 
S1 assays in a group of pre-characterized oligo-/
asymptomatic patients. medRxiv. 23 Feb 2021.  https://doi.
org/10.1101/2021.02.19.21252080

License, supplementary material and copyright
This is an open-access article distributed under the terms of 
the Creative Commons Attribution (CC BY 4.0) Licence. You 
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate 
if changes were made. 

Any supplementary material referenced in the article can be 
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2021.


