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a b s t r a c t 

Objectives: Patients having previous contact with healthcare systems abroad are routinely screened for 

resistant bacteria on admission to hospitals in Copenhagen. This study aimed to present carriage preva- 

lence and geographical risk stratification, as well as phenotypic and genotypic characterisation of resistant 

isolates. 

Methods: This study included screening samples analysed at one department of clinical microbiology in 

Copenhagen from 2016–2019. Patients who had previous contact with healthcare systems abroad within 6 

months were screened at admission for methicillin-resistant Staphylococcus aureus (MRSA), vancomycin- 

resistant Enterococci (VRE) and carbapenemase-producing organisms (CPO). Isolates were characterised 

phenotypically and by whole-genome sequencing. The relative frequency of positive findings stratified by 

geographical regions correlated with relative frequency of Danish residents’ travel destinations. 

Results: Of 2849 screening sets included in the study, 103 (3.6%) were positive. A total of 120 resistant 

isolates were detected (36 MRSA, 31 VRE and 53 CPO). The carrier prevalence for MRSA was 1.3%, 1.1% 

for VRE and 1.5% for CPO. Southern and Western Asia were overrepresented travel destinations in positive 

screening sets (41%). For VRE, 40% were related to Southern Europe, which also represented 35% of travel 

destinations. Genotypic characterisation confirmed a heterogenous genomic background reflecting global 

distribution of resistant clones. 

Conclusions: Exposure targeted screening identified a substantial number of asymptomatic carriers of 

MRSA, VRE and CPO with heterogenous genetic backgrounds. Although some geographical regions were 

overrepresented, the complex epidemiology of the different pathogens did not allow a restriction of the 

screening strategy to certain geographical regions. 

© 2022 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

The worldwide rapid spread of antimicrobial-resistant bacteria 

s considered a serious threat to global public health [1] . Infection 

ith these bacteria is associated with increased length of hospi- 

al stay, healthcare costs, morbidity and mortality [2] . European 

ountries, including Denmark, have reported accelerating propa- 

ation of antimicrobial resistance. Resistant bacteria of particular 

nterest include methicillin-resistant Staphylococcus aureus (MRSA), 
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ancomycin-resistant Enterococcus spp. (VRE) and carbapenemase- 

roducing organisms (CPO) [ 3 , 4 ]. International travel contributes 

o the global spread of resistant pathogens [ 5 , 6 ], which can cause

ubsequent nosocomial transmission in receiving low-prevalence 

ountries [ 5 , 7 , 8 ]. Early identification of asymptomatic carriers is 

rucial to prevent transmission in hospitals. Systematic combined 

creening for MRSA, VRE and CPO was implemented at hospitals 

erved by the department of clinical microbiology at Herlev and 

entofte hospital in June 2016. 

Previous studies on patients screened for carriage of resistant 

acteria, upon hospitalisation after contact with healthcare sys- 

ems abroad, have shown varying prevalence but substantially dif- 

ered regarding composition of the study population, laboratory 

ethods and time period covered [ 7 , 9–13 ]. As the epidemiology 
nder the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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f antimicrobial resistance is constantly evolving, it is relevant to 

enerate up-to-date data and to evaluate whether the outcome of 

he current screening strategy is worth the costs. 

This study aimed to determine the carrier prevalence and de- 

cribe the phenotypic and genotypic characteristics of MRSA, VRE 

nd CPO in international travellers who had contact with health- 

are systems abroad, when screened upon admission to hospitals 

n the capital region of Denmark. 

. Material and methods 

.1. Study setting 

The department of clinical microbiology at Copenhagen Univer- 

ity Hospital - Herlev and Gentofte serves the primary and sec- 

ndary levels of care in the northern part of the Capital Region 

f Denmark, with a population of approximately 800 000 individ- 

als. Patients are screened for colonisation with MRSA, VRE and 

PO upon admission if they stayed in a hospital or outpatient clinic 

utside the Nordic countries for > 24 hours, or underwent invasive 

rocedures during the stay, within the last 6 months. The system- 

tic combined screening was introduced in June 2016. 

.2. Data collection 

In the laboratory, screening samples for multiresistant bacteria 

fter a stay abroad are registered as a specific laboratory category. 

n this study, samples from this category during 2016–2019 were 

ncluded as sets, defined as all screening samples from the same 

atient from the same date, including at least a rectal swab exam- 

ned for MRSA, VRE and CPO. A complete screening set was defined 

s sets containing at least nose, throat and rectal swabs. Micro- 

iological results were extracted from the laboratory information 

ystem (LIS). For analysis of the positive sets, only the first isolate 

er patient with the same resistance type (species and resistance 

ene) was included. Age, gender and travel history were compiled 

rom the LIS and electronic health records. For travel history, infor- 

ation was manually extracted from the admission record, clinical 

nformation stated on the sample request and/or additional data 

btained when reporting positive results by telephone. Geograph- 

cal regions were defined according to United Nations M49 Stan- 

ard [14] . Data on Danish residents’ travel destinations were ac- 

essed from Statistics Denmark [15] . 

.3. Laboratory methods 

Screening swabs (ESwab, Copan, Brescia Italy) were taken from 

he nose, throat and rectum. Nose and throat swabs were exam- 

ned for MRSA, rectal swabs were examined for MRSA, VRE and 

PO. If patients had wounds, a urinary catheter, or were intu- 

ated, respective samples were also examined. Selective culturing 

as performed by overnight culture in selective broth and subse- 

uent plating on selective chromogenic agar. Species identification 

as performed using matrix-assisted laser desorption-ionization 

ime-of-flight mass spectrometry (Biotyper, Bruker Daltonik, Bre- 

en, Germany). Susceptibility testing was performed using EUCAST 

isk diffusion methodology and breakpoints. Detection of resis- 

ance mechanisms was undertaken according to EUCAST’s recom- 

endations [16] . A detailed description of the laboratory methods 

s available as supplementary material. 

For typing of MRSA, sequencing of the spa gene was per- 

ormed and analysed using BioNumerics version 7.6.3 (Applied 

aths, Sint-Martens-Latem, Belgium). Whole-genome sequencing 

WGS) of VRE and CPO was performed using next-generation se- 

uencing technology (MiSeq, Illumina, California, USA). For both 

PO and VRE, core genome ML ST (cgML ST) was determined using 
2 
eqSphere + (Ridom GmbH, Münster, Germany). For detailed typing 

ethodology, see supplementary material. The raw sequence data 

les used in this study were uploaded to the European Nucleotide 

rchive (ENA) and the project and accession numbers can be found 

n Supplementary Table 3. 

.4. Ethical considerations 

This study was approved by the board of Herlev and Gentofte 

ospital (reference no. 19054174). 

. Results 

A total of 2849 screening sets were included in the study, in- 

luding 2410 (85%) complete sets containing at least nose, throat 

nd rectal swabs. From 288 patients, more than one screening set 

as included; 52% (n = 1469) of the sets were from male patients. 

he median age at sampling date was 53.8 years (interquartile 

ange 38.8). 

The overall positive rate was 3.6%. In 103 screening sets from 

02 patients, a total of 120 isolates were detected (36 MRSA, 

1 VRE and 53 CPO isolates). The amount of screening sets 

nd detected resistant isolates remained stable over the 4 years 

 Figure 1 ). In 87 patients, only one bacterium was detected, 

hereas several distinct resistant isolates were found in 15 pa- 

ients (17%) ( Table 1 ). 

Figure 2 shows a heat map of the geographical distribution of 

ositive screening sets in total and for MRSA, VRE and CPO sepa- 

ately. The relative frequency of positive findings stratified by ge- 

graphic regions is shown in Table 2 , as well as the relative fre-

uency of Danish residents’ travel destinations. There was an over- 

epresentation of positive screening samples after travel to South- 

rn and Western Asia, which represented 0.3% and 5% of Danish 

ravel destinations, respectively. While more than half of MRSA- 

nd CPO-positive screening samples were related to travel to these 

wo regions, 19% of the VRE-positive screening sets were related 

o travel to Southern Asia and none to Western Asia. Eleven of 15 

atients who carried more than one resistant isolate had a his- 

ory of contact with healthcare systems in Asia ( Table 1 ). On the

ther hand, Northern and Western Europe were underrepresented 

ravel destinations in patients with positive screening samples and 

one of the positive screening samples were associated with travel 

o Oceania. Thirty-nine percent of the VRE-positive screening sets 

ere related to Southern Europe, which accounted for 35% of Dan- 

sh residents’ travel destinations. 

More detailed information on healthcare system contact abroad 

as incomplete, but all patients with available information had 

een treated as inpatients (n = 74), undergone invasive procedures 

n = 39) and/or received antibiotic treatment (n = 40). Of the 

2 screening sets with available information, 14 (17%) were taken 

pon direct transfer from a foreign hospital and another 44 (54%) 

ithin a week after return. 

MRSA was detected in 36 of 2 849 screening sets (1.3%). The 

6 isolates belonged to 10 clonal complexes (CC) and 24 spa -types. 

n seven isolates (19%), CC22 was the most frequent CC, and four 

f these isolates belonged to spa -type t223 and one each to t005, 

032 and t852. The next frequent CCs were CC5 (six isolates, 17%: 

wo t002, two t4450 and one each t088 and t3841) and CC1 (five 

solates, 14%: three t386 and two t127). Detailed genotyping re- 

ults, susceptibility patterns and travel history are available in Sup- 

lementary Table 1. 

The positivity rate for VRE in the 2849 screening sets was 1.1%. 

he majority of the 31 VRE isolates were vanA -positive Enterococ- 

us faecium ( E. faecium ) (23 isolates, 74%). Three were vanB E. fae- 

ium , three vanA Enterococcus faecalis ( E. faecalis ), one vanB E. fae- 

alis and one vanA Enterococcus avium . The 24 E. faecium isolates 
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Table 1 

Overview of over 120 isolates found in 103 screening sets from 102 patients and travel history stratified by geographical regions. If not otherwise stated, one distinct isolate was detected. 

MRSA VRE 1 CPO isolate 2 CPO isolates 3 CPO isolates MRSA and VRE MRSA and CPO 

VRE and 1 CPO 

isolate 

VRE and 3 CPO 

isolates 

Eastern Europe 2 (BLR 1, ROU 1) 2 (POL 2) 2 (BLR 1, RUS 1) 

Southern Europe 2 (GRC 1, ESP 1) 12 (BIH 1, HRV 

1, GRC 4, ITA 3, 

SRB 1, ESP 2) 

5 (GRC 3, ITA 1, ESP 1) 1 (ITA 1) 

Western Europe 1 (NLD 1) 3 (DEU 3) 1 (DEU 1) 

Eastern Asia 1 (CHN 1) 1 (CHN 1) 1 (CHN 1) 

South-Eastern Asia 1 (THA 1) 

Southern Asia 5 (IND 1, IRN 1, PAK 3) 2 (IRN 1, PAK 

1) 

8 (IND 4, NPL 1, PAK 

3) 

2 (IND 2) 1 (IND 1) 1 (PAK 1) 3 (IRN 1, NPL 

1 1 , PAK 1) 

Western Asia 11 (AZE 1, ARE 2, IRQ 

3, ISR 1, SAU 1, TUR 3) 

7 (GEO 1, IRQ 1, ISR 1, 

TUR 4) 

1 (IRQ 1) 1 (TUR 1) 1 (TUR 1) 

Africa 2 (EGY 1, SOM 1) 5 (EGY 1, MAR 1, KEN 

1, TZA 1, UGA 1) 

1 (EGY 1) 

South America 1 (PER 1) 1 (BRA 1) 

Northern America 1 (CAN 1) 3 (USA 3) 

NA 7 3 

Total 32 26 29 6 1 1 3 3 1 

Abbreviations: ARE, United Arab Emirates; AZE, Azerbaijan; BIH, Bosnia and Herzegovina; BLR, Belarus; BRA, Brazil; CAN, Canada; CHN, China; DEU, Germany; EGY, Egypt; ESP, Spain; GEO, Georgia; GRC, Greece; 

HRV, Croatia; IND, India; IRN, Islamic Republic of Iran; IRQ, Iraq; ISR, Israel; ITA, Italy; KEN, Kenya; MAR, Morocco; NLD, Netherlands; NPL, Nepal; PAK, Pakistan; PER, Peru; POL, Poland; ROU, Romania; RUS, Russian 

Federation; SAU, Saudi Arabia; SOM, Somalia; SRB, Serbia; THA, Thailand; TUR, Turkey; TZA, United Republic of Tanzania; UGA, Uganda; USA, United States of America 
1 The VRE and CPO isolates were found in two different screenings sets from the same patient three months apart but related to the same travel episode. 

3
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Figure 1. Total number of screening sets analysed (dotted line, right y -axis) and number of detected MRSA, VRE and CPO isolates stratified by year of the study period. 

Systematic screening was implemented in June 2016 

Figure 2. Heat map showing the number of positive screening sets based on travel history. ( a) Total positive screening sets (MRSA, VRE and/or CPO detected). (b–d) Screening 

sets positive for (b) MRSA, (c) VRE and (d) CPO. 
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vailable for WGS belonged to 12 different MLST, with ST80 (six 

solates, 25%) and ST203 (five isolates, 21%) dominating. Detailed 

enotyping results and travel history are available in Supplemen- 

ary Table 2. 

CPO were detected in 43 of the 2849 screening sets (1.5%). 

f the 53 CPO isolates, eight were Acinetobacter baumannii (all 

XA-23 producing), one Acinetobacter pittii (OXA-58, NDM and 

MP) and two Pseudomonas aeruginosa (one VIM and one KPC). 

he remaining 42 isolates were carbapenemase-producing Enter- 

bacterales (CPE), dominated by the species Escherichia coli and 

lebsiella pneumoniae and the carbapenemases NDM and OXA-48 

roup. Detailed genotypes and travel history are given in Table 3 . 

olistin resistance genes ( mcr ) were not detected in any isolates. 

o-resistance for ciprofloxacin was present in 47 isolates (89%) and 

or aminoglycosides in 26 isolates (49%). 
4 
. Discussion 

This study analysed 2849 screening sets from patients who had 

revious contact with healthcare systems abroad upon admission 

o Copenhagen hospitals, and detected a total of 120 resistant iso- 

ates, with the highest detection rate for CPO (1.5%), followed by 

RSA (1.3%) and VRE (1.1%). Several previous studies have reported 

creening results upon hospital admission in patients after con- 

act with healthcare systems abroad [ 7 , 9–13 ]. However, it is dif- 

cult to compare prevalence data, as there are substantial differ- 

nces in study characteristics regarding travel destinations, other 

isk factors and laboratory methods. Reported positive rates for 

RSA range from 1.7–4.1%, 1.3–4.5% for VRE and 1–10% for CPO 

 7 , 10–13 ]. Thus, the positive rates in the current study were in the

ower range compared with these studies. This could be due to a 
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Table 2 

Distribution of travel history for the 103 positive screening sets, including subgroups MRSA, VRE and CPO positive sets, compared to Danish travel destinations. 

Geographical region 1 
% of positive screening sets % of Danish travel 

destinations 2 MRSA VRE CPO total 

Eastern Europe 6% 6% 5% 6% 6% 

Southern Europe 8% 39% 14% 19% 35% 

Western Europe 3% 10% 2% 5% 18% 

Northern Europe 0 0 0 0 16% 

Eastern Asia 3% 3% 5% 4% 0.3% 

South-eastern Asia 0 0 2% 1% 2% 

Southern Asia 19% 19% 33% 21% 0.3% 

Western Asia 33% 0 23% 20% 5% 

Africa 6% 0 14% 8% 2% 

South America 0 3% 2% 2% 0.5% 

Northern America 3% 10% 0 4% 4% 

Oceania 0 0 0 0 0.8% 

NA 3 19% 10% 0 10% 11% 

1 Classification according to United Nations M49 Standard 
2 Average 2016–2019, ≥ 4 overnight stays 
3 Unknown travel history or unclassifiable country/region for travel destination 
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ower risk factor profile (e.g. a lower proportion of patients being 

ransferred directly from hospitals abroad). Western and Southern 

sia were overrepresented travel destinations in positive screen- 

ng samples compared with Danish residents’ travel destinations. 

ore than half of the screening sets where MRSA or CPO were de- 

ected were associated with these two regions, which accounted 

or < 6% of travel destinations. In contrast, 40% of the VRE-positive 

creening sets were related to Southern Europe, which also ac- 

ounted for 35% of travel destinations of Danish residents. No pos- 

tive screening sets were found to be associated with travel to 

orthern Europe and Oceania. However, the screening algorithm 

xcludes travel to other Nordic countries and Oceania is a sel- 

om travel destination for Danish residents. Several studies, includ- 

ng large-scale prospective studies, have been performed to study 

isk factors for acquisition of resistant bacteria during international 

ravel, including risk stratification according to different geographi- 

al areas; these studies have focused on multidrug-resistant Enter- 

bacterales, mostly extended-spectrum beta-lactamases producers. 

 recent systematic review confirmed that the highest rates were 

eported after travel to Southern Asia, followed by the remaining 

sian regions and Northern Africa [17] . Some studies of interna- 

ional travellers have also reported findings of CPE [18–20] with 

mall case numbers, but not all studies targeted CPE detection in 

heir laboratory methodology. Most of these CPE cases were related 

o travel to Asia. The overrepresentation of Asian travel destina- 

ions in CPO carriers found in this study was thus unsurprising, 

ut it is believed that the reported 53 CPO isolates represent the 

argest systematic report of travel-associated CPO carriage. Of pa- 

ients with positive samples, 17% were colonised with more than 

ne and up to four resistant isolates; most of these patients had 

een in contact with healthcare systems in Asia. Up to seven dis- 

inct CPO were reported upon repatriation [21] , most likely reflect- 

ng the heavy burden of different endemic resistant clones. 

This study reported the heterogenous genomic background of 

he imported isolates, which reflected occurrence of local en- 

emic clones. The geographical distribution of CPO isolates is in 

ccordance with global epidemiology: the two KPC-positive iso- 

ates were associated with travel to Italy and Brazil, the two VIM- 

roducing isolates were imported from Greece, isolates associated 

ith Northern Africa and Turkey were dominated by OXA-48 pro- 

ucers, and NDM-producers were predominantly associated with 

he Indian subcontinent [22] . On the other hand, the data can con- 

ribute to the global mapping of resistant clones, as detailed geno- 

ypic data from many parts of the world are sparse. 

This study had several strengths. It presented a large and re- 

ent set of data where systematic screening was thoroughly per- 
5 
ormed, including overnight enrichment. Moreover, it provided de- 

ailed typing information, enabling the reader to relate the charac- 

erised clones to geographical regions. 

The limitations were mainly the retrospective study design that 

ead to incomplete information on details concerning healthcare 

ontact abroad such us ICU admission and antibiotic use. Further- 

ore, patients were not screened before the travel episode and it 

herefore cannot be excluded that some of the resistant isolates 

ight have been acquired domestically or during previous travel 

pisodes. Noteworthy in this context is the finding of two vanA 

. faecium isolates belonging to ST1421/cgMLST CT1134, which is 

 dominating clone in the Capital Region in Denmark and thus 

ore likely reflected colonisation during domestic hospitalisation 

ather than travel-associated acquisition [23] . However, as Den- 

ark is a low-prevalence country for antimicrobial resistance, it is 

ighly likely that the acquisition of the majority of the currently 

escribed isolates is related to contact with healthcare systems 

broad. Travel history was not assessed for patients with negative 

creening sets, but findings were able to be related to relative fre- 

uencies of travel destinations for Danish residents in general. 

This study could not assess adherence to screening guidelines. 

ll 74 patients with a positive screening set, where information 

n admission abroad was available, had been treated as inpatients 

broad. That could both reflect that admission to a foreign hos- 

ital as an inpatient is a major risk factor, but could also be due 

o selection bias, as these patients might be more likely to be 

creened upon return. Likewise, 71% of screening sets, where in- 

ormation about the time interval between return from travel and 

ample date were available, were taken within 1 week after return. 

revious studies have shown that direct repatriation and a shorter 

nterval from return to home country to sampling are associated 

ith higher carrier prevalence of resistant bacteria [ 7 , 12 ]. As there

as no information on the time interval in the screening-negative 

roup, it could not be distinguished whether the short time inter- 

al for the screening-positive samples could be explained by the 

ncreased risk for carriage or selection bias. The sensitivity of the 

creening algorithm also could not be assessed. Two recent stud- 

es have investigated the carrier prevalence of resistant bacteria in 

anish emergency departments with universal screening: the car- 

ier prevalence for MRSA was 0.3–0.9% [ 24 , 25 ], 0.4% for VRE and

.1% for CPO [25] . Most of the carriers would not have been identi-

ed using national screening criteria recommendations, which em- 

hasises community-associated carriage, where additional risk fac- 

ors must be identified [25] . 

A screening strategy with different selective media and PCR- 

ased confirmation of resistance mechanisms is resource demand- 
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Table 3 

Species, carbapenemase class, genotypes and travel history for the 53 CPO isolates. 

Species Carbapenemase class Number of isolates Carbapenemase genes 

ML ST/cgML ST (travel 

history) 

Acinetobacter baumannii OXA-23 like 8 bla OXA-23 ST195/6 (CHN), 

ST208/ST2/1437 (CHN), 

ST218/3270 (BRA), 

ST369/ST2/1550 (ITA), 

ST499/1633 (TUR), 

ST556/ST2/1552 (TUR), 

ST1089/1881 (MAR), 

ST nontypable/2052 (GRC) 

Acinetobacter pittii OXA-58 like, NDM and IMP 1 bla OXA-58 , bla NDM-1 , bla IMP-14 ST1638/NA 2 (THA) 

Pseudomonas aeruginosa VIM 1 bla VIM-2 ST395/NA 2 (GRC) 

KPC 1 bla KPC-2 ST1560/NA 2 (BRA) 

Escherichia coli NDM 13 bla NDM-5 ST46/579 (CHN), 

ST46/7935 (TZA), 

ST167/602 (NPL), 

ST167763 (PAK), 

ST167/4682 (IND), 

ST167/595 (NPL), 

ST205/600 (PAK), 

ST405/574 (IND), 

ST405/610 (IND), 

ST1702/8049 (IND), 

ST2011/8104 (IND), 

ST2450/29216 (PAK), 

ST167/10391 (IND) 

1 bla NDM-1 ST6215/592 (IRN) 

1 bla NDM-19 ST4012/7123 (ISR) 

OXA-48 like 8 bla OXA-181 ST410/523 (PAK), 

ST410/614 (PAK), 

ST656/544 (UGA), 

ST656/6249 (TUR), 

ST744/3746 (IRQ), 

ST940/3788 (KEN), 

ST940/4049 (IRQ), 

ST648/10392 (IND) 

4 bla OXA-244 ST69/4695 (IND), 

ST167/7312 (EGY), 

ST167/2932 (EGY), 

ST295/6994 (TUR) 

1 bla OXA-48 ST90/2194 (TUR) 

NDM and 

OXA-48 like 

1 bla NDM-5 and bla OXA-244 ST167/2931 (EGY) 

Klebsiella pneumoniae NDM 2 bla NDM-1 ST35/1797 (CHN), 

ST395/1511 (RUS) 

OXA-48 like 3 bla OXA-48 ST15/2109 (GEO), 

ST101/1174 (TUR), 

ST405/2818 (ESP), 

1 NA NA/NA (BLR) 1 

KPC 1 bla KPC-3 ST307/2110 (ITA) 

Klebsiella oxytoca OXA-48 like 1 bla OXA-48 ST50/NA 2 (TUR) 

Raoultella ornithinolytica OXA-48 like 1 bla OXA-48 NA/NA 2 (DEU) 

Citrobacter sedlakii OXA-48 like 1 bla OXA-48 NA 2 /NA 2 (TUR) 

Citrobacter freundii NDM 1 bla NDM-1 ST116/NA 2 (THA) 

Enterobacter hormaechei VIM 1 bla VIM-1 ST269/NA 2 (GRC) 

Enterobacter ludwigii OXA-48 like 1 bla OXA-181 ST1580/NA 2 (IRQ) 

Abbreviations: NA, information not available; MLST, multilocus sequence type ( A. baumannii : Oxford scheme; E. coli : Warwick/Enterobase scheme); cgMLST: 

core genome MLST; BLR, Belarus; BRA, Brazil; CHN, China; DEU, Germany; EGY, Egypt; ESP, Spain; GEO, Georgia; GRC, Greece; IND, India; IRN, Islamic Republic 

of Iran; IRQ, Iraq; ISR, Israel; ITA, Italy; KEN, Kenya; MAR, Morocco; NPL, Nepal; PAK, Pakistan; RUS, Russian Federation; THA, Thailand; TUR, Turkey; TZA, 

United Republic of Tanzania; UGA, Uganda. 
1 Isolate not available for whole-genome sequencing 
2 MLST or cgMLST scheme not established 
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ng. On the other hand, it is well described that imported resistant 

athogens can give rise to nosocomial spread [ 5 , 7 , 8 ] as well as

ransmission in the community [ 19 , 26 ]. It is therefore considered 

hat the screening strategy is worth the costs; however, it must be 

mphasised that the detection of a carrier status must be followed 

p by implementation of and compliance with adequate infection 

ontrol precautions. 

After years of increasing travel activity, it remains to be exam- 

ned whether the sudden COVID-19 pandemic-related decrease in 

ravel has any impact on international spread of resistant bacte- 
6 
ia. Further studies examining this effect will require larger scale 

ata. 

In conclusion, systematic screening identified a substantial 

umber of asymptomatic carriers of MRSA, VRE and CPO with het- 

rogenous genetic backgrounds. Southern and Western Asia were 

verrepresented travel destinations in positive screening sets com- 

ared with Danish residents’ travel destinations, but most VRE 

solates were found after travel to the major travel destinations 

n Southern Europe. With this complex global epidemiology, it is 

ot recommended to restrict the screening strategy to certain ge- 
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graphical regions; however, continued screening of all patients 

ith previous contact with healthcare systems abroad is relevant 

pon admission to Danish hospitals. 
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