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Introduction: We aimed to describe the epidemiological situation during the Omicron variant circulation
in light of genomic surveillance data in Martinique, a territory with low vaccination rates.
Patients and methods: We exploited COVID-19 national databases of virological tests, for the collection of
hospital data and for the sequencing data from December 13, 2021 to July 11, 2022.
Results: Three prevailing sub-lineages of Omicron have been identified in Martinique (BA.1, BA.2, BA.5)
during this period causing three distinct waves characterized by an increase in virological indicators com-
pared to previous waves, with moderate severity in the first and last waves, caused by BA.1 and BA.5,
respectively.
Conclusion: The SARS-CoV-2 outbreak is still progressing in Martinique. Genomic surveillance system in
this overseas territory must be continued for rapid detection of emerging variants/sub-lineages.
1. Introduction

The Omicron variant (B.1.1.529) of SARS-CoV-2 was first identi-
fied in November 2021 in South Africa. It was classified as a variant
of concern (VOC) by the World Health Organization (WHO)
because of its high transmissibility and evasion from neutralizing
antibodies induced by vaccination or natural infection with wild-
type virus [1–3].

Like other countries worldwide, Martinique, a French Caribbean
island with 361,225 people residing as of January 1, 2020, has had a
circulation of SARS-CoV-2 viruses [4]. At the start of 2021, the sero-
prevalence rate of SARS-CoV-2 infections was estimated at 8.6% in
Martinique [5]. On this island, the first case of Omicron variant was
detected on December 15, 2021. The genomic surveillance system
implemented by the EMERGEN Consortium has tracked and mea-
sured as accurately as possible the diffusion of this variant on
the island. The current paper aims to describe the epidemiological
situation during the Omicron variant circulation in light of geno-
mic surveillance data in Martinique, a territory with low vaccina-
tion rates.
2. Material and methods

We described the weekly incidence and positivity rates using
COVID-19 national database of virological tests (PCR and antigen
tests) named SI-DEP. We also described hospitalizations and
deaths related to COVID-19 using the SI-VIC database for the col-
lection of hospital data.

As in Metropolitan France, the monitoring of SARS-CoV-2 vari-
ants in Martinique relies on screening for mutations of interest
and sequencing of the virus genome.

Reverse transcription followed by quantitative PCR (RT-qPCR)
tests targeting SARS-CoV-2 S gene mutations at positions 417,
452, and 484 were performed on a subset of samples positive for
SARS-CoV-2 RNA by the city and hospital laboratories of Mar-
tinique (EurobioPlex Sars-COV-2 Fast SVD, Eurobio, France). The
results of the mutation screening recorded in SI-DEP were used
to describe the evolution of the detection of these mutations. Sam-
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ples were considered as probable Omicron infection when display-
ing K417N mutation whether or not associated with L452R in the
absence of E484K substitution [6].

In addition to screening, SARS-CoV-2 genome surveillance was
implemented to monitor and detect both circulating and emerging
variants. This surveillance has two components: a representative
(Flash survey) and an interventional/targeted component (other
sequencing indications). The National Reference Center for Respi-
ratory Viruses performed sequencing of the samples from the Flash
surveys, selected among the RT-PCR-positive tests from a specific
day each week [7] and interventional/targeted sequencing were
performed at the virology laboratory of University Hospital of
Martinique.

The sequencing data from these analyses were uploaded to the
EMERGEN database (EMERGEN-DB) that we exploited from
December 13, 2021 to July 11, 2022 in this article.
3. Results

3.1. Epidemiological features

During the survey period, three distinct epidemic waves of
SARS-CoV-2 were recorded in Martinique. Concomitant with the
detection of the Omicron variant, the weekly test positivity rates
increased from 2.4% in week 50–2021 (W50-2021) to 20.9% in.

W04-2022. Over the same period, an exponential rise in COVID-
19 incidence was observed with the first peak recorded in W03-
2022: 3,156 cases per 100,000 population, almost three-fold of
the peak incidence rate during the Delta wave (Fig. 1).

The indicators started increasing in W09-2022, achieving their
peak in W10-2022 with 29.3% for the weekly test positivity rate
and 3,206 cases per 100,000 population for the incidence rate. In
W17-2022, a new increase in epidemiological indicators was
observed, with the peak of the weekly test positivity rate in
W23-2022 (38.0%). Concomitantly, the highest incidence rate
was observed in W23-2022 with 2,536 cases per 100,000
population.

The impact of these three Omicron epidemic waves on the hos-
pital system was heterogeneous and globally moderate compared
to the previous waves (Fig. 2). The first wave led to an increase
in new hospital and intensive care units (ICU) admissions, as well
as in deaths. The impact of the second wave on the hospital system
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Fig. 1. Evolution of incidence and positivity rates per week from week 2020–21
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was limited. An increase in hospital indicators was recorded during
the last wave.
3.2. Virological finding

From W51-2021 to S25-2022, a total of 13,664 RT-qPCR-
positive samples were screened for an average of 506 per week
(Fig. 3A). An average of 33 positive RT-PCR samples was sequenced
per week for a total of 891 samples sequenced during the study
period. From W51-2021, a progressive decrease in the proportion
of positive samples screened with the L452R mutation (mainly car-
ried by the Delta variant) was observed. This mutation was
detected at very low levels from W03-2022 to W17-2022. In con-
trast, an increase in samples carrying one of the mutations used as
a proxy for the Omicron variant was observed as early as W52-
2021, and quickly reached 50% from W03-2022. These screening
results were confirmed by the detection of the Omicron variant
by sequencing. First, the BA.1 lineage circulated from W51-2021
to W10-2022. The BA.2 lineage was introduced in W09-2022 and
became dominant in W13-2022 (Fig. 3B). While the L452R muta-
tion, previously used as a proxy for the Delta variant, had been
detected at very low levels since W03-2022, it increased from
2.4% in W18-2022 to 12.2% in W20-2022. This increase in the
detection of mutations at position L452 corresponded to the emer-
gence of the BA.5 sub-lineage, revealed by sequencing from W18-
2022. From W19-2022 BA.5 became dominant in Martinique
(Fig. 3).
4. Discussion

Three successive increases in the weekly incidence and positiv-
ity rates were observed from W50-2021 to W25-2022 concurrent
with the respective circulation of the sub-lineages BA.1, BA.2 and
BA.5 of the Omicron variant. The circulation dynamics was similar
to the Americas (North America, the Caribbean, Central America,
and South America) where Omicron was introduced at the end of
2021 and rapidly replaced Delta and other lineages throughout
the Region and globally [8]. The BA.1 sublineage circulated and
was replaced by BA.2 between weeks 12 and 15 of 2022 which
was replaced by BA.4 and BA.5 sublineages between weeks 25
and 34 [8].
0

5

10

15

20

25

30

35

40

20
21

-1
9

20
21

-2
2

20
21

-2
5

20
21

-2
8

20
21

-3
1

20
21

-3
4

20
21

-3
7

20
21

-4
0

20
21

-4
3

20
21

-4
6

20
21

-4
9

20
21

-5
2

20
22

-0
3

20
22

-0
6

20
22

-0
9

20
22

-1
2

20
22

-1
5

20
22

-1
8

20
22

-2
1

20
22

-2
4

20
22

-2
7

Po
si�

vi
ty

 ra
te

 (%
)

eeks 

idence

osi�vité

Survey period

Circulation of 
Omicron

Circulation 
of Delta

e rate 

 rate 

(May 18–24, 2020) to week 2022–27 (August 04–10, 2022) in Martinique.



0

50

100

150

200

250

300

350

400

450
20

20
-0

9
20

20
-1

6
20

20
-2

3
20

20
-3

0
20

20
-3

7
20

20
-4

4
20

20
-5

1
20

21
-0

5
20

21
-1

2
20

21
-1

9
20

21
-2

6
20

21
-3

3
20

21
-4

0
20

21
-4

7
20

22
-0

2
20

22
-0

9
20

22
-1

6
20

22
-2

3

N
um

be
ro

f n
ew

 a
dm

iss
io

ns
or

 d
ea

th
s

Weeks

Circulation of Delta Circulation of
Omicron

Survey period

0

10

20

30

40

50

60

70

80

90

100

20
21

-5
0

20
21

-5
2

20
22

-0
2

20
22

-0
4

20
22

-0
6

20
22

-0
8

20
22

-1
0

20
22

-1
2

20
22

-1
4

20
22

-1
6

20
22

-1
8

20
22

-2
0

20
22

-2
2

20
22

-2
4

Weeks

Hospitaliza ons
Deaths
Intensive care

A) B)

Fig. 2. Number of new hospital admissions (green bars), intensive care unit admissions (orange bars), new deaths (blue bars) per week from the emergence of SARS-CoV-2 in
Martinique (week 2020–20; February 24–March 01, 2020) to week 2022–25 (June 20–26, 2022) (A) with a focus on the study period (B).
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During these periods, very high incidence rates (almost triple
that of the Delta wave peak) were reached. The increased transmis-
sibility of the Omicron variant compared with all previous SARS-
CoV-2 variants and additional increases of transmissibility
between the successive sublineages played a role in these impor-
tant waves [9,10]. Indeed, a study found that the effective repro-
duction number of Omicron BA.1 and BA.2 were 1.99 (95% CI
1.98–2.02) and 2.51 (95% CI 2.48– 2.55) times higher than the
effective reproduction number of Delta, respectively [9]. Similarly,
a study showed that Omicron BA.5 had a growth advantage of 12%
per day compared to BA.2 [11].

Other factors that were most likely involved in the initiation of
these waves are the progressive removal of protection measures
after almost two years of restriction and several large meeting
and festive events (Caribbean carnival, Easter’s day, etc.), which
attracted several thousands of people, held on the island.

Despite high incidence, a moderate hospital impact was
observed during the circulation of the Omicron sublineages com-
pared with the previous wave, dominated by the Delta variant. In
spite of the lower vaccination coverage, the impact of the Omicron
wave on hospitalizations was similar in Martinique compared to
Metropolitan France. Indeed, based on the first cases of the Omi-
cron variant described, anosmia (loss of smell) and ageusia (loss
of taste) were less frequent and severe forms were more scarce
[6]. Similarly, fewer hospitalizations and deaths were recorded
during the Omicron wave in South Africa. Indeed, a South African
study described that the fourth wave due to the Omicron variant
was responsible for 11.2%, 3.9%, and 3.3% of all hospitalizations,
recorded deaths, and additional deaths due to COVID-19, respec-
tively. As a comparison, the third wave, in which the Delta variant
was dominant, contributed 43.6%, 49.3%, and 52.7% [3]. Also, a
rapid investigation of the first cases of BA.4 and BA.5 in France (in-
cluding three overseas territories: Martinique, Guadeloupe, and
Reunion Island) showed no severe clinical presentation [12]. A
3

Canadian study also demonstrated the lower risk of severe out-
comes in Omicron-infected individuals compared with the Delta
variant [13]. Part of the lower severity of the Omicron variant is
explained by pre-existing immunity in the population that was
induced by previous natural infection and vaccination [3].

While at the peak of the Delta wave, 437 new hospitalizations
and 108 new deaths were recorded in W32-2021 and W33-2021
respectively [14], the BA.1 wave generated a maximum of 91
new hospitalizations in W03-2022 and 20 deaths in W02-2022
during its peak. While the wave related to the BA.5 lineage is still
in progress, a trend of its hospital impact identical to BA.1 has been
observed. The hospital impact related to BA.2 was lower. A study
from South Africa also described similar risks of hospitalization
or death between wave BA.1 and wave BA.4/BA.5 [15].

The SARS-CoV-2 outbreak is still in progress in Martinique, with
the circulation of three sublineages of the highly transmissible
Omicron variant since December 2021. Weekly incidence and pos-
itivity rates never achieved in the previous waves were observed
during this period. However, the hospital impact related to the cir-
culation of this variant is moderate, similar to other countries. Vac-
cination efforts, especially with booster doses, must continue to
mitigate the impact of the disease. The implementation of a geno-
mic surveillance system in this overseas territory has allowed, in
addition to PCR screening, to identify circulating variants. Consol-
idation of this surveillance system must be continued to detect
new emerging variants in order to quickly assess the potential
impact of these new variants and the need for additional control
measures.
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Fig. 3. Number of sequences for Omicron sublineages (bars) detected in Martinique per sampling week, from week 2021–51 (December 20–26, 2021) to week 2022–25 (June
20–26, 2022). The lines indicate the proportion of RT-qPCR screening results (blue line, detection of one of the Spike protein mutations K417N in absence of E484K and light
purple line, detection of the L452R mutation).
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