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Introduction

Multidrug-resistant (MDR) bacteria represent a major 
threat to public health, with higher prevalence in some 
parts of the world, especially in low-resource countries. 
Human migration and food trade contribute to transfer-
resistant bacterial strains from one place to another. The 
recent increase of migration to Europe thus represents a 
risk of increased prevalence of MDR bacteria. MDR bac-
terial infections also represent an issue for migrants’ 
health as they can delay adequate treatment. While 
increasing data are being published after the recent migra-
tion crisis, these usually represent local experiences. Few 
data are available from the different regions of Switzerland, 
which otherwise has a low prevalence of MDR bacteria 
(Nellums et  al., 2018): in the range of 5%–8% for 
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extended-spectrum beta-lactamase (ESBL)-producing 
Enterobacteriaceae (Martinez et al., 2019; Pasricha et al., 
2013b) and 2%–5% for methicilin-resistant Staphylococcus 
aureus (MRSA) (Harbarth et  al., 2005, 2008; Pasricha 
et al., 2013a). The aim of this study was to assess the prev-
alence of MDR bacteria carriage among asylum seekers in 
western Switzerland.

Methods

We conducted a cross-sectional study among asylum seek-
ers admitted at two hospitals in Switzerland: the Lausanne 
University Hospital and the Nord Vaudois Regional 
Hospital. We included all patients administratively tagged 
as ‘asylum seekers (registered in a center for asylum seek-
ers with a specific health insurance card), aged ⩾ 18 years 
and admitted at the hospital within 72 h. Consent was 
required from patients before inclusion and sample collec-
tion. Patients were screened for MRSA, ESBL-producing 
Enterobacteriaceae, vancomycin-resistant Enterococcus 
(VRE) and carbapenem-resistant Enterobacteriaceae 
(CRE). Collected samples (pooled nose, groin, throat for 
MRSA and rectal swab for VRE, ESBL and CRE) were 
incubated on selective media and bacteria identification 
performed using standard procedures including Matrix 
Assisted Laser Desorption Ionization - Time of Flight 
(MALDI-TOF) as described previously (Croxatto et  al., 
2012). Genomic DNA was extracted with the Wizard 
Genomic DNA Purification kit (Promega, USA). Libraries 
were prepared using Nextera XT and sequenced on a MiSeq 
(Illumina, USA). Reads from enterobacterial strains were 
processed with default parameters of the MetaGenLab 
diagnostic pipeline (https://github.com/metagenlab/diag_
pipelines) to perform species assignment and single nucleo-
tide polymorphism (SNP) analyses. Reads from MRSA 
were analysed with Bionumerics v. 7.6.3 (Applied Maths, 
Belgium). The study was approved by Vaud state ethical 
committee (no. 2017-01601).

Results

We included 59 patients within an 18-month period, from 
January 2018 to June 2019 (85% in 2018 and 15% in 2019), 
instead of 200 patients originally expected.

The study population had a mean age of 43 years and 
46% were women (Table 1). In total, 26 patients (44%) had 
been hospitalised during their migration or in the last year. 
The duration of stay in Switzerland was in the range of two 
days to one year. Almost half of the patients (29/59, 49%) 
originated from Georgia, and other patients came from 
Afghanistan, Algeria, Angola, Armenia, Congo, Eritrea, 
Guinea, Iraq, Iran, Lebanon, Libya, Morocco, Somalia, 
Syria and Venezuela.

Overall, 9 (14%) patients were colonised by a MDR 
bacteria, including 5 (8.5%) MRSA and 4 (6.8%) ESBL. 
No patient carried both ESBL-producing bacteria and 
MRSA. None of the patient carried a VRE or a CRE. 
Colonisation with MDR bacteria was not associated with 
hospitalisation abroad or recent (< 3 months) arrival in 
Switzerland (P = 0.41).

All five MRSA carriers were women living in two dif-
ferent asylum seeker centers and had not been previously 
hospitalised abroad. Whole genome sequencing (WGS) 
analysis of the five MRSA strains revealed they belonged 
to different MLST Sequence Types (ST) (Figure 1). Three 
of them belonged to S. aureus majors Clonal Complex (CC 
5, 8 and 30), which include MRSA.

Among the four patients (three men and one woman) 
positive for ESBL-producing bacteria, 3 (75%) had been 
previously hospitalised abroad. Identification of bacterial 
species using MALDI-ToF indicated that all four patients 
were colonised by ESBL-producing Klebsiella spp., and 
one patient had a dual carriage with an ESBL-producing 
Morganella morganii. WGS analysis allowed for the refin-
ing of the taxonomical classification of the Klebsiella spp. 
as two Klebsiella pneumoniae and two Raoultella ornithi-
nolytica (Figure 1). More than 1000 loci or SNP differences 
were observed between isolates within the same species, 
confirming that no direct transmission occurred between 
these patients.

Discussion

This study showed the absence of CRE and VRE colonisa-
tion, and a 14% prevalence of MRSA and ESBLs carriage 
among asylum seekers in western Switzerland, higher than 
in the local population. Overall, the prevalence of MDR 
bacteria is moderate, comparable with the Swiss local popu-
lation for ESBL-producing bacteria (5%–8%) and slightly 
higher for MRSA (2%–5%) (Fulchini et al., 2019). While 
another Swiss study reported a mean of 15.7% of MRSA 
and 23.6% of ESBL prevalence during an outbreak in asy-
lum centers in 2015 (Piso et al., 2017), the lower prevalence 
obtained in the present study may be more representative of 
baseline asylum seeker colonisation in the absence of out-
breaks. Data from other European countries show variable 
results, according to the country and period of time.

Interestingly, none of the MRSA carriers had been previ-
ously hospitalised, while carriage of ESBL tended to be 
linked to hospitalisation abroad, although not reaching sta-
tistical significance owing to the small sample size. In our 
study, the large number of SNPs on the complete genome 
allowed us to exclude transmission between patients of 
MRSA, Klebsiella and Raoultella. Carriage of MRSA may 
be associated with migrant camp and centre conditions 
(inadequate sanitation, overcrowding, restricted access to 
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health services), as previously suggested (Nellums et  al., 
2018). We found no patient colonised with VRE or CRE. 
Current local recommendations to screen patients who have 
been hospitalised abroad during the past year, for MDR 
bacteria carriage, seem adequate in identifying patients car-
rying ESBLs.

The study was stopped before the planned number of 
patients could be included due to a decreased inclusion rate, 
mainly explained by the reduction of new arrival of asylum 
seekers over the study period. Indeed, in Vaud state, 3142 
new seekers have been registered in 2015, 1137 in 2018 and 
784 in 2019 (Vaud State Statistics, 2020). A longer inclusion 
period could itself have included epidemiological changes 
(countries of origin, migration routes, etc.), potentially lead-
ing to different results. Although the study was conducted 

over 18 months, the small number of participants may bias 
the representation of MDR prevalence. A nationwide study 
including more patients over a limited period of time is 
needed and could help assess MDR prevalence according to 
the origin and migration routes.

Conclusion

The prevalence of MDR bacteria carriage is moderate 
among asylum seekers in western Switzerland. Further sur-
veillance studies are necessary to determine if there is a risk 
of dissemination of pathogens into the local population. 
Meanwhile, we do not recommend specific isolation proce-
dure for all asylum seekers in western Switzerland but a 
targeted screening based on risk factors.

Table 1.  Characteristics of patients.

Total (n = 59) No carriage (n = 50) MDR carriage (n = 9)

Gender

Male 32 (54) 29 (58) 3 (54.2)

Female 27 (46) 21 (42) 6 (45.8)

Age (years) 43.3 ± 15.1 44.1 ± 14.7 39.0 ± 17.5

Duration of stay in Switzerland (days) 122.0 ± 127.2 (2–421) 122.5 ± 126.7 (2–415) 119.3 ± 138.9 (7–421)

Recent hospitalisation abroad

Yes 27 (46) 26 (52) 6 (66.7)

No 32 (54) 24 (48) 3 (33.3)

Country of origin

Afghanistan 3 (5.1) 3 (6) 0

Algeria 4 (6.8) 4 (8) 0

Angola 1 (1.7) 0 1 (11)

Armenia 1 (1.7) 1 (2) 0

Congo 2 (3.4) 1 (2) 1 (11)

Eritrea 2 (3.4) 1 (2) 1 (11)

Georgia 29 (49.1) 28 (56) 1 (11)

Guinea 3 (5.1) 3 (6) 0

Iraq 1 (1.7) 0 1 (11)

Iran 1 (1.7) 1 (2) 0

Lebanon 1 (1.1) 0 1 (11)

Libya 1 (1.7) 1 (2) 0

Morocco 1 (1.7) 1 (2) 0

Somalia 3 (5.1) 1 (2) 2 (22)

Syria 5 (8.5) 4 (8) 1 (11)

Venezuela 1 (1.7) 1 (2) 0

Values are given as n (%), mean ± SD or mean ± SD (range).
MDR, multidrug-resistant.
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Figure 1.  Minimum spanning trees of MDR bacteria. Each circle represents one isolate. The number of SNPs between isolates 
is reported above the lines for (a) MRSA, (b) K. pneumoniae and (c) R. ornithinolytica. SNPs were identified by mapping sequence 
reads on one of the assembled genomes as reference for K. pneumoniae and R. ornithinolytica. The sequence type is indicated above 
the circles, when available. MDR, multidrug-resistant; MRSA, methicillin-resistant Staphylococcus aureus; SNP, single nucleotide 
polymorphism.
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