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Zusammenfassung
Einleitung: Die Flüchtlingssituation ist eine große Herausforderung für
das Gesundheitssystem in vielen Ländern Europas, besonders auch in
Deutschland. Eine Vielzahl von Daten zur gesundheitlichen Situation
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von Flüchtlingen (Infektionen, körperliche Erkrankungen und psy-
ch(iatr)ische Probleme) und zu deren Prävention (Hygiene und Impfpro-
gramme) sind publiziert. Jedoch sind Daten zumultiresistenten Erregern
(MRE) bei Flüchtlingen vergleichsweise rar, obwohl viele Flüchtlinge
aus Ländern mit hoher MRE-Prävalenz stammen und/oder auf ihrer
Flucht durch Länder mit hoher MRE-Prävalenz gekommen sind. In der
vorliegenden Arbeit werden aktuelle Daten zur MRE-Prävalenz von
Flüchtlingen bei Aufnahme in Akutkrankenhäuser vorgestellt und die
Bedeutung des Aufnahme-Screenings und des Hygiene-Managements
in den Krankenhäusern diskutiert.
Methoden: Verschiedene Krankenhäuser in der Rhein-Main-Region
teilten die Ergebnisse von Aufnahme-Screening-Untersuchungen von
Flüchtlingen anonymisiert dem Gesundheitsamt mit. Die Screening-
Untersuchungen wurden zwischen Dezember 2015 und März 2016
nach standardisierten und validierten Methoden vorgenommen.
Ergebnisse: 9,8% der bei Klinikaufnahme gescreenten Flüchtlinge
(32/325) waren mit Methicillin-resistenten Staphylococcus aureus-
Stämmen kolonisiert und 23,3% der Flüchtlinge (67/290) wiesen
Gram-negative Erreger mit erweitertem Resistenzspektrum gegen
β-Laktam-Antibiotika (ESBL) und/oder Enterobakterien mit Resistenz
gegen 3 oder 4 Antibiotikagruppen auf (3MRGN: multiresistente
Gram-negative Erregermit Resistenz gegen Penicilline, Cephalosporine
und Fluorchinolone; 4MRGN mit Resistenz gegen die genannten Anti-
biotikagruppen und zusätzlicher Resistenz gegen Carbapeneme; Defi-
nition nach KRINKO 2012). Carbapenem-resistente Gram-negative Er-
reger (CRE) wurden bei 2,1% (6/290) der untersuchten Flüchtlinge ge-
funden.
Diskussion: Die Daten bestätigen zwischen 2014 und 2016 publizierte
Studien, in denen Flüchtlinge bei Krankenhausaufnahme in den Nieder-
landen, in Deutschland und in Israel gescreent worden warenmit MRSA-
und CRE-Prävalenzen bis zu 13,5% und 5,6%. Die MRE-Prävalenzen
sind höher als die bei sog. „Risikogruppen“ fürMRSA, wie z.B. ambulante
Hämodialysepatienten, Patienten, die vom ambulanten Pflegedienst
betreut werden, oder bei Bewohnern von Altenpflegeheimen. Deshalb
ist das Aufnahmescreening und entsprechende Hygienemaßnahmen
dringend zu empfehlen, wenn Flüchtlinge in das Krankenhaus aufge-
nommen werden, um beste medizinische Versorgung für alle Kranken-
hauspatienten sicher zu stellen unabhängig von ihrem Herkunftsland.

Schlüsselwörter: Flüchtlinge, Asylsuchende, multiresistente Erreger
(MRE), Methicillin-resistenter Staphylococcus aureus (MRSA),
multiresistente Gram-negative Stäbchenbakterien (MRGN),
Carbapenem-resistente Gram-negative Erreger (CRE),
Aufnahmescreening, Hygienemaßnahmen

Introduction
With the refugee crisis, thousands of refugees aremigrat-
ing to Europe, many of them coming as asylum seekers
to Germany [1]. In 2015, more than 1,000,000 refugees
arrived in Germany, originating from various countries,
but chiefly from Syria, Afghanistan and East Africa
(Somalia, Eritrea, Ethiopia). To date, about half have ap-
plied for official asylum [2].
To combat possible communicable disease risk imported
to Europe with the movement of these refugees, the
European Center for Disease Prevention and Control
(ECDC) has published a rapid risk assessment [1], arguing
for good hygiene in refugee camps in order to prevent

outbreaks of communicable diseases due to poor sanita-
tion or contaminated food, as well as for implementing
vaccination programs to preventing infections such as
measles, poliomyelitis, meningococcal disease, diphtheria
and influenza [1]. In 2014, a questionnaire-based survey
on screening among newly arrived migrants in Europe
showed that in most European countries, mandatory
screening upon arrival is conducted for tuberculosis, and
screening for hepatitis B and C, HIV and other infectious
diseases is done less than 30% of the countries [3]. In
some regions, screening for enteropathogenic bacteria
or parasites has been done as well [4], [5], but has
meanwhile been abandoned because of low rates of
colonization.
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Rates of tuberculosis in refugees are amatter of concern,
especially in those arriving from Somalia and East Africa,
whereas the tuberculosis incidence of refugees originating
from Asian countries are lower [6].
Some cases of louse-borne diseases, cutanueous diph-
theria, malaria, and leishmaniosis have been published
[1]; these are very seldom, however. More often, out-
breaks of scabies or small pox have occurred [1], [7].
An abundance of data show that many refugees suffer
from diseases such as the common cold, respiratory in-
fections, diabetes etc., and especially from psychiatric
disorders [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21]. However, regarding infections,
refugees andmigrants are not considered a threat to the
general population; instead, they are to be perceived as
a highly vulnerable group [22].
Compared to these issues, the potential risk of importing
multidrug-resistant organisms (MDRO) has almost been
neglected, although reports dating back to 2014 have
shown high prevelances in Syrian war-injured children
and adults [23], [24] obviously caused not only by the
severely compromised health-care system but also by the
availability of prescription-free antimicrobial drugs in
Syria. Many refugees originate from countries with a high
prevalence of multidrug-resistant organisms in the hos-
pitals as well as in the community setting, such as
Afghanistan, the Near East and the North and East African
countries. Additionally, many of the refugees have trav-
elled through countries with high prevalences of MDROs,
such as Turkey, Greece, Libya, Italy etc. Thus, data on
MDRO prevalence in refugees are necessary.
The present paper reports on a multicenter study on
screening refugees admitted to hospitals for MDRO, such
as methicillin-resistant Staphylococcus aureus (MRSA)
or multi-drug-resistant Gram-negative bacteria (MRGN).

Materials and methods
The enterobacteria and non-fermenting bacteria such as
Acinetobacter spp. and Pseudomonas spp. are classified
as 3MRGN or 4MRGN according to the phenotypic
definition of the German Commission on Hospital Hygiene
and Infection Prevention (KRINKO). 3MRGN refers to
Enterobacteriaceae resistant to 3 of 4 antibiotic groups
(penicillins with piperacillin as a surrogate substance,
cephalosporins with cefotaxim and/or ceftazidime as a
surrogate substance, and fluoroquinoloneswith ciprofloxa-
cin as a surrogate substance) and 4MRGNwith additional
resistance to carbapenems, with imipenem and/or
meropenem as surrogate substances [25].
Microbiological diagnostics were performed in the
hospitals’ laboratories using standard laboratorymethods
and technologies (e.g., Biomérieux VITEK II, Biomérieux
VITEK mass spectrometry, Beckman Coulter Microscan
WalkAway 96, Cepheid GeneExpert etc).

Results
Thirty-two (9.8%) of the 325 refugees tested for MRSA
were MRSA carriers (range 0–14.8% per clinic), and 67
(23.2%) of the 290 patients tested positive for MRGN
colonization with any extended-spectrum beta-lactamase
(ESBL)-forming bacteria (range 13.5–34.1% per hospital),
of which 24 (8.3% of the total, range 0–21.4% per
hospital) were resistant to fluoroquinolones as well, i.e.
they were 3MRGN. In 6 (2.1% of the persons tested for
ESBL/MRGN; range 0–5.9% per hospital) individuals,
resistance to carbapenemasewas detected, i.e. they were
4MRGN (Table 1).
Table 2 compares the present results of MDRO coloniza-
tion upon hospital admission with data from other studies
in Germany and abroad. The overall prevalence in this
study was 8.7% MRSA carriers (range 4.2–13.5% in the
various studies), 16.8% ESBL (range 2.0–30.3%), 15.0%
3MRGN (range 5.6–32.5%) and 1.7% 4MRGN (range
0–5.6%), thus confirming our data quite well.
In Table 3, the MDRO data of the refugees are compared
to current data of “risk groups” for MDRO, especially
MRSA colonization, obtained between 2012 and 2015
in the Rhine-Main region, Germany. The refugees’ colon-
ization rates for MRSA and 4MRGN exceed those in
hemodialysis patients and in persons requiring nursing
care, either in nursing homes or as outpatient home-care.

Discussion
The refugee crisis is a great challenge to countries accept-
ing them, not only regarding housing and integration, but
also in terms of medical care, including vaccination pro-
grams etc. Up to now, large outbreaks of infectious dis-
eases could be prevented, with the exception of one large
outbreak of measles in Berlin, 2015, starting in one
refugee camp and disseminating into the population,
because of insufficiently vaccinated population groups
in Germany and thus insufficient herd immunity in the
population [26]. Hence, with the refugees arriving, not
only are vaccination programs necessary for refugees,
but also vaccination rates in the general German popula-
tion have to be improved.
The possibility of refugees importing MDRO and the im-
pact on infection control management, however, has not
yet been sufficiently taken into account by the public
health sector. MDRO are considered a great threat to the
medical system in Europe, and in Germany as well. The
prevalence und importance ofMRSA has been decreasing
in many European countries during the last few years,
but the increase of MRGN and especially that of car-
bapenem resistance is of great concern [1], [27].
In spite of earlier data indicating high prevalences of
MDRO in refugees [23], [24] and the call for caution and
pre-emptive action [28], [29], it was not until January
2016 that the first study onMDRO in refugees in Germany
was published, exhibiting increased rates ofMRSA colon-
ization and very high rates of MRGN colonization, includ-
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Table 1: MDRO prevalence (MRSA and ESBL/MRGN) in 325 refugees, screened upon admission to 6 hospitals in Germany in
winter 2015/2016

Table 2: MDRO prevalence (MRSA and MRGN) in refugees admitted to hospitals and in asylum centers in Germany and other
European countries
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Table 3: MDRO prevalence (MRSA andMRGN) in refugees admitted to hospitals (this study) compared toMDRO-point prevalences
in risk groups for MDRO (especially MRSA)

ing carbapenem-resistant bacteria [30]. More data has
been demanded, however, in order to establish a specific
data-based recommendation for screening of refugees
upon hospital admission and infection control in the
hospital setting.
At the request of the public health department in Frank-
furt amMain, Germany, the hospitals screened refugees
upon hospital admission and reported the anonymous
data to the public health department. Thus, this is a
multicenter study with data from 5 hospitals in the Rhine-
Main region and one hospital outside that region. All
refugees were screened upon admission. In cases where
the country of origin was possible to determine, most of
the patients came from Syria (40–50%) and Afghanistan
(20–30%), reflecting the refugees’ nationalities in the
surrounding camps. Although various hospitals with dif-
ferent prevalences of MDRO were the source, the data
obtained in winter 2015/2016 solidly confirm that from
June-December 2015 in the Rhine-Main region, with 9.8%
and 5.6% MRSA and 2.1% carbapenem-resistant Gram-
negative bacteria (CRGN) [30], respectively, as well as
the data obtained from the same University Clinic in
Frankfurt am Main from January to June 2016, with
10.3% MRSA and 56.5% ESBL/MRGN, including 0.9%
CRGN [31].
Despite potential methodological differences inmicrobio-
logical protocols, we compared the Frankfurt – Rhine-
Main data with other recently published studies.
Steger et al. [32] reported on screening of refugees ad-
mitted to the hospital of Ingolstadt, Germany, from Feb-
ruary to August 2015, whereof 96 were screened for
MRSA and 99 were tested for ESBL/MDRO. The majority
of whom were from Africa (58%) and Asia (37%), but the
nationalities were not further specified. The MRSA
prevalence was 4.2% and ESBL prevalence was 8.1%
(n=8), of which 6 (6.1% of the total) exhibited resistance
to quinolones as well, i.e., were 3MRGN. None tested
positive for CRGN.

Ravensbergen et al. [33] reported on 130 asylum seekers
tested for MDRO upon admission to the University Hospit-
al in Groningen, The Netherlands, from April 2014 through
August 2015. Most of them were from Eritrea (36.5%) or
Syria (18.6%). Forty (31%) of these asylum seekers were
colonized with a total of 52 MDRO. Ten (7.7%) exhibited
MRSA, and 26 (20%) were colonized with ESBL-building
bacteria (20 E. coli, 4 Klebsiella pneumonia, 1 M. mor-
ganii, and 1 E. cloacae). Thirteen of these (i.e., 10% of
the total tested) were resistant to fluoroquinolones as
well, i.e., 3MRGN according to the KRINKO definition [25].
No carbapenemases were detected in this group of
refugees. The authors called for rapid identification of
and response to communicable diseases and carriage of
MDRO in refugees to optimize treatment and maximize
infection control [33].
In 2014, Peretz et al. [23] published screening data of
Syrian civilians (29 children and 60 adults) treated in two
Israeli hospitals. They found high prevalences of MRSA
and CRGN (13.5% and 5.6%), although most of the chil-
dren had neither been previously ill nor admitted to Syrian
hospitals. Regarding the fact that wounded Syrian pa-
tients are and have been treated in other countries as
well, they concluded: “Due to this alarmingly high carriage
rate of MDR isolates we feel that contact isolation of
Syrian patients, until carriage of MDR isolates is ruled
out, is paramount to prevent further spread of these
pathogens” [23].
Outside the hospital setting, two studies screening asylum
seekers for MDRO in their refugee camp [34], [35] and
two reports on MRSA in refugee camps [36], [37] have
been published to date.
Angeletti et al. [35] tested 48 young (median age:
20 years) healthy Syrian migrants in an asylum center in
Italy in October 2015, finding that 4 (8.3%) were colonized
with MRSA, 6 (12.5%) with ESBL-producing bacteria
(4 E. coli, 1 Klebsiella spp, and 1 Shewanella putrefa-
ciens) and 4 (8.3%) with Pseudomonas species with
meropenem resistance. Another study performed MRGN
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screening in young, healthy, unaccompanied refugee
minors (<18 years old) in Frankfurt/Main in Octo-
ber/November 2015 [34]. ESBL was detected in 42
(35.3%) persons, of which 3MRGN were found in 9 (7.6%
of the total) persons. No 4MRGNwas found. Only 6 (5.0%)
of the refugees reported having undergone antimicrobial
therapy, and 2 (1.5%) reported hospital admission during
the preceeding six months.
In Denmark, after negative MRSA screening in 50 Koso-
var-Albanian refugees arriving in a refugee camp,
8 Kosovar-Albanian refugees became infected with/col-
onized by MRSA in the following 14 months in this camp
[36]. In the state of Schleswig-Holstein, Germany, a resi-
dent of an asylum center was diagnosedwith furunculosis
caused by a Panton-Valentine leukocidine (PVL)-positive
MRSA: an active case finding was implemented, and two
further PVL-positive CA-MRSA caseswere identified (0.9%;
2/232) [37].
The refugees’ colonization rates for MRSA and 4MRGN
exceed those in patients with special risks for MDRO
colonization, such as hemodialysis patients and in per-
sons with need of nursing care, either in nursing homes
or in outpatient care [38], [39], [40], [41].
Given this data on MDRO in refugees in various settings,
which consequences should be drawn?
With respect to refugee camps, in October 2015, the
Robert Koch Institute, Germany, recommended not to
screen refugees in asylum centers [42]. Although we
agree with that recommendation, we would add a plea
for good sanitary facilities as well as hygienic and suffi-
cient laundry facilities with washing machines that reach
disinfecting temperatures (>60°C).
With respect to the hospital setting, the German Commis-
sion of Hospital Hygiene and Infection Prevention
(KRINKO) has published guidelines for prevention and
control of MRSA [43] and MRGN [25] encompassing re-
commendations for screening and specific infection
control. The KRINKO recommends admission screening
for MRSA for patients with enhanced risk of harboring
MRSA, for example, patients with a known history ofMRSA
colonization, patients from regions/institutions with high
MRSA prevalence, hemodialysis patients, patients with
a history of hospital treatment in the preceding year, pa-
tients with occupational contact with food-producing
animals (pigs, cows, poultry), patients with known contact
to another person colonized or infected with MRSA, pa-
tients who need nursing care and had antibiotic treatment
in the preceeding 6 months or medical devices (such as
urinary catheters, tracheostoma etc.) [43]. With regard
to MRGN, screening and pre-emptive isolation is recom-
mended by the KRINKO for patients with an increased
risk of colonization and/or infection with 4MRGN, such
as those who have had contact with the health-care sys-
tem in countries with a 4MRGN/CRGN epidemic, patients
who had contact with other patient with 4MRGN (e.g., a
shared room), and patients with a hospital stay (>3 d)
during the preceeding 12 months in a region with high
4MRGN prevalence [25]. The KRINKO recommends bar-
rier nursing and isolation for patients colonized or infected

with 4MRGN in all hospital wards, and for patients with
3MRGN in wards with special risks (such as intensive
care units, neonatal units, burn units etc).
Up to now, the KRINKO has not published a special re-
commendation for screening and infection control of
refugees. The refugees’MRSA prevelances shown in Table
1 and Table 2 exceed those of the risk groups (Table 3);
thus, refugees definitely meet the criteria of a risk group
forMRSA and should be screened forMRSA upon hospital
admission – even in absence of the criteria for screening
for MRSA mentioned in the KRINKO guideline [43].
Systematic data on 3MRGN and 4MRGN in the hospital
setting are lacking in Germany. On May 1, 2016, a man-
datory reporting system for CRGN was implemented in
Germany [44]. In the federal state of Hesse, however,
mandatory reporting of CRGN has been in force since
December 2011, so that data from a 4-year period are
available [45], [46]. In this period, in Frankfurt am Main,
CRGN were reported from every hospital, ranging from 0
to >80 specimen/year, and were also reported from the
outpatient setting. Only about 30% of the patients colon-
ized or infected with CRGN had a history of living abroad
or hospital stay in a foreign country, and thus met the
screening criteria of the KRINKO recommendation of
2012 [25]. Therefore, broader screening strategies and
infection control measures were demanded [45]. With
CRGN prevalences of >1% among refugees in our study,
we recommend screening of refugees not only for MRSA
but also for CRGN upon hospital admission, followed by
intensified supervision and infection controlmanagement.
Although criticized by Walter et al. [47], Peretz et al. [23]
demanded pre-emptive isolation in hospitals, which has
been implemented in the Frankfurt am Main University
Clinic [30] “as the best medical practice and safety for
all patients regardless of their country of origin” [48].

Notes

Competing interests

The authors declare that they have no competing in-
terests.

References
1. European Centre for Disease Prevention and Control. Rapid risk

assessment: Communicable disease risks associated with the
movement of refugees in Europe during the winter season.
Stockholm: ECDC; 2015 Nov 10. Available from: http://
ecdc.europa.eu/en/publications/Publications/refugee-migrant-
health-in-european-winter-rapid-risk-assessment.pdf

2. Bundesamt für Migration und Flüchtlinge. Asylgeschäftsstatistik
für den Monat Dezember 2015 und das Berichtsjahr 2015.
BAMF: 2016 Jan 06 [cited 19.06.2016]. Available from: http://
www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/
Statistik/Asyl/201512-statistik-anlage-asyl-
geschaeftsbericht.pdf?__blob=publicationFile

6/9GMS Hygiene and Infection Control 2016, Vol. 11, ISSN 2196-5226

Heudorf et al.: Multidrug-resistant organisms in refugees: prevalences ...

http://ecdc.europa.eu/en/publications/Publications/refugee-migrant-health-in-european-winter-rapid-risk-assessment.pdf
http://ecdc.europa.eu/en/publications/Publications/refugee-migrant-health-in-european-winter-rapid-risk-assessment.pdf
http://ecdc.europa.eu/en/publications/Publications/refugee-migrant-health-in-european-winter-rapid-risk-assessment.pdf
http://www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/Statistik/Asyl/201512-statistik-anlage-asyl-geschaeftsbericht.pdf?__blob=publicationFile
http://www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/Statistik/Asyl/201512-statistik-anlage-asyl-geschaeftsbericht.pdf?__blob=publicationFile
http://www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/Statistik/Asyl/201512-statistik-anlage-asyl-geschaeftsbericht.pdf?__blob=publicationFile
http://www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/Statistik/Asyl/201512-statistik-anlage-asyl-geschaeftsbericht.pdf?__blob=publicationFile


3. Kärki T, Napoli C, Riccardo F, Fabiani M, Dente MG, Carballo M,
Noori T, Declich S. Screening for infectious diseases among newly
arrived migrants in EU/EEA countries--varying practices but
consensus on the utility of screening. Int J Environ Res Public
Health. 2014;11(10):11004-14. DOI: 10.3390/ijerph111011004

4. Heudorf U, Karathana M, Krackhardt B, Huber M, Raupp P, Zinn
C. Surveillance for parasites in unaccompanied minor refugees
migrating to Germany in 2015. GMS Hyg Infect Control.
2016;11:Doc05. DOI: 10.3205/dgkh000265

5. Hörmansdorfer S, Ackermann N, Bischoff H, Berger A, Bengs K,
Treis B, Rieder G, Eberle U, Sing A. Infektionsstatus von
Asylbewerbern in Bayern [Infection status in asylum seekers].
Hyg Med. 2016;41 (suppl 29).

6. Hessisches Landesprüfungs- und Untersuchungsamt im
Gesundheitswesen (HLPUG). [Mandatory notification on
tuberculosis in Hesse, January 2001 to April 2016].

7. Kühne A, Gilsdorf A. Ausbrüche von Infektionskrankheiten in
Gemeinschaftsunterkünften für Asylsuchende 2004–2014 in
Deutschland [Infectious disease outbreaks in centralized homes
for asylum seekers in Germany from 2004-2014].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheits¬schutz. 2016 May;59(5):570-7. DOI:
10.1007/s00103-016-2332-9

8. Gerritsen AA, Bramsen I, Devillé W, van Willigen LH, Hovens JE,
van der Ploeg HM. Physical andmental health of Afghan, Iranian
and Somali asylum seekers and refugees living in the
Netherlands. Soc Psychiatry Psychiatr Epidemiol. 2006
Jan;41(1):18-26. DOI: 10.1007/s00127-005-0003-5

9. Hallas P, Hansen AR, Staehr MA, Munk-Andersen E, Jorgensen
HL. Length of stay in asylum centres andmental health in asylum
seekers: a retrospective study fromDenmark. BMC Public Health.
2007 Oct 11;7:288. DOI: 10.1186/1471-2458-7-288

10. Toar M, O’Brien KK, Fahey T. Comparison of self-reported health
& healthcare utilisation between asylum seekers and refugees:
an observational study. BMC Public Health. 2009;9:214. DOI:
10.1186/1471-2458-9-214

11. Pfortmueller CA, Graf F, Tabbara M, Tabarra M, Lindner G,
ZimmermannH, Exadaktylos AK. Acute health problems in African
refugees: ten years’ experience in a Swiss emergency
department. Wien Klin Wochenschr. 2012 Sep;124(17-18):647-
52. DOI: 10.1007/s00508-012-0227-9

12. Pfortmueller CA, Schwetlick M, Mueller T, Lehmann B,
Exadaktylos AK. Adult Asylum Seekers from the Middle East
Including Syria in Central Europe: What Are Their Health Care
Problems? PLoS One. 2016 Feb 10;11(2):e0148196. DOI:
10.1371/journal.pone.0148196

13. Führer A, Eichner F, Stang A. Morbidity of asylum seekers in a
medium-sized German city. Eur J Epidemiol. 2016 Apr 11. DOI:
10.1007/s10654-016-0148-4

14. Alberer M, Wendeborn M, Löscher T, Seilmaier M. Erkrankungen
bei Flüchtlingen und Asylbewerbern – Daten von drei
verschiedenenmedizinischen Einrichtungen im RaumMünchen
aus den Jahren 2014 und 2015 [Spectrum of diseases occurring
in refugees and asylum seekers: data from three different
medical institutions in the Munich area from 2014 and 2015].
Dtsch Med Wochenschr. 2016 Jan;141(1):e8-15. DOI:
10.1055/s-0041-106907

15. Mohammadzadeh Z, Jung F, Lelgemann M. Gesundheit für
Flüchtlinge - das BremerModell [Health for refugees - the Bremen
model]. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2016 May;59(5):561-9. DOI:
10.1007/s00103-016-2331-x

16. Spallek J, Tempes J, Ricksgers H, Marquardt L, Prüfer-Krämer L,
Krämer A. Gesundheitliche Situation und Versorgung
unbegleiteter minderjähriger Flüchtlinge - eine Näherung anhand
qualitativer und quantitativer Forschung in der Stadt Bielefeld
[The health situation and health care needs of unaccompanied
minor refugees - an approximation based on qualitative and
quantitative studies from Bielefeld, Germany].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2016 May;59(5):636-41. DOI:
10.1007/s00103-016-2339-2

17. Brockmann SO, Wjst S, Zelmer U, Carollo S, Schmid M, Roller G,
Eichner M. ÖGD-Initiative zur Verbesserung der Durchimpfung
bei Asylsuchenden [Public Health initiative for improved
vaccination for asylum seekers]. Bundesgesundheitsblatt
GesundheitsforschungGesundheitsschutz. 2016May;59(5):592-
8. DOI: 10.1007/s00103-016-2335-6

18. Metzner F, Reher C, Kindler H, Pawils S. Psychotherapeutische
Versorgung von begleiteten und unbegleiteten minderjährigen
Flüchtlingen und Asylbewerbern mit Traumafolgestörungen in
Deutschland [Psychotherapeutic treatment of accompanied and
unaccompaniedminor refugees and asylum seekers with trauma-
related disorders in Germany]. Bundesgesundheitsblatt
GesundheitsforschungGesundheitsschutz. 2016May;59(5):642-
51. DOI: 10.1007/s00103-016-2340-9

19. Böttche M, Heeke C, Knaevelsrud C. Sequenzielle
Traumatisierungen, Traumafolgestörungen und
psychotherapeutische Behandlungsansätze bei
kriegstraumatisierten erwachsenen Flüchtlingen in Deutschland
[Sequential traumatization, trauma-related disorders and
psychotherapeutic approaches in war-traumatized adult refugees
and asylum seekers in Germany]. Bundesgesundheitsblatt
GesundheitsforschungGesundheitsschutz. 2016May;59(5):621-
6. DOI: 10.1007/s00103-016-2337-4

20. Alberer M, Wendeborn M, Löscher T, Seilmaier M. Erkrankungen
bei Flüchtlingen und Asylbewerbern: Daten von drei
verschiedenenmedizinischen Einrichtungen im RaumMünchen
aus den Jahren 2014 und 2015 [Spectrum of diseases occurring
in refugees and asylum seekers: data from three different
medical institutions in the Munich area from 2014 and 2015].
Dtsch Med Wochenschr. 2016 Jan;141(1):e8-15. DOI:
10.1055/s-0041-106907

21. Pfeil J, Kobbe R, Trapp S, Kitz C, Hufnagel M. Empfehlungen zur
infektiologischen Versorgung von Flüchtlingen im Kindes- und
Jugendalter in Deutschland : Stellungnahme der Deutschen
Gesellschaft für Pädiatrische Infektiologie, der Gesellschaft für
Tropenpädiatrie und Internationale Kindergesundheit und des
Berufsverbandes der Kinder- und Jugendärzte
[Recommendations for the diagnosis and prevention of infectious
diseases in pediatric and adolescent refugees in Germany :
Statement of the GermanSociety of Pediatric Infectious Diseases,
the Society of Tropical Pediatrics and International Child Health,
and the Professional Association of Pediatricians]. Internist (Berl).
2016 May;57(5):416-33. DOI: 10.1007/s00108-016-0040-z

22. Stich A. Häufige Infektionskrankheiten bei Migranten [Frequent
infectious diseases in migrants]. Internist (Berl). 2016
May;57(5):409-15. DOI: 10.1007/s00108-016-0057-3

23. Peretz A, Labay K, Zonis Z, Glikman D. Disengagement does not
apply to bacteria: a high carriage rate of antibiotic-resistant
pathogens among Syrian civilians treated in israeli hospitals.
Clin Infect Dis. 2014 Sep;59(5):753-4. DOI: 10.1093/cid/ciu374

24. Teicher CL, Ronat JB, Fakhri RM, Basel M, Labar AS, Herard P,
Murphy RA. Antimicrobial drug-resistant bacteria isolated from
Syrian war-injured patients, August 2011-March 2013. Emerging
Infect Dis. 2014 Nov;20(11):1949-51. DOI:
10.3201/eid2011.140835

7/9GMS Hygiene and Infection Control 2016, Vol. 11, ISSN 2196-5226

Heudorf et al.: Multidrug-resistant organisms in refugees: prevalences ...



25. Empfehlung der Kommission für Krankenhaushygiene und
Infektionsprävention (KRINKO) beim Robert Koch-Institut (RKI).
Hygienemaßnahmen bei Infektionen oder Besiedlung mit
multiresistenten gramnegativen Stäbchen. [Hygiene
measurements on infection or colonization with multidrug
resistant gramnegative bacteria]. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2012;55(10):1311-
54. DOI: 10.1007/s00103-012-1549-5

26. Robert Koch-Institute. Berliner Masernausbruch 2014/2015.
Stationär im Otto-Heubner-Centrum für Kinder- und
Jugendmedizin der Charité behandelte Patienten [Measles
outbreak in Berlin – Special report regarding children with
hospital treatment]. Epidemiol Bulletin. 2015Nov 23;47/48:499-
506. DOI: 10.17886/EpiBull-2015-018

27. European Centre for Disease Prevention and Control. Rapid risk
assessment: Carbapenem-resistant Enterobacteriaceae. ECDC:
2016. Available from: http://ecdc.europa.eu/en/publications/
Publications/carbapenem-resistant-enterobacteriaceae-risk-
assessment-april-2016.pdf

28. Maltezou HC. Antibiotic resistance and the refugee crisis in
Europe - Preemptive action is indicated. Travel Med Infect Dis.
2016Mar-Apr;14(2):69-70. DOI: 10.1016/j.tmaid.2016.03.009

29. Seybold U, Wagener J, Jung J, Sammet S. Multidrug-resistant
organisms among refugees in Germany: we need evidence-based
care, not fear-based screening. J Hosp Infect. 2016
Mar;92(3):229-31. DOI: 10.1016/j.jhin.2015.11.014

30. Reinheimer C, Kempf VA, Göttig S, Hogardt M, Wichelhaus TA,
O’Rourke F, Brandt C. Multidrug-resistant organisms detected
in refugee patients admitted to a University Hospital, Germany
June–December 2015. Euro Surveill. 2016;21(2). DOI:
10.2807/1560-7917.ES.2016.21.2.30110

31. Reinheimer C, Kempf VAJ, Jozsa K, Wichelhaus TA, Hogardt M.
Brandt C. Prevalence of multidrug-resistant organisms in refugee
patients, medical tourists and domestic patients admitted to a
German University Hospital. submitted.

32. Steger S, Demetz F, Schmidt C, Borgmann S. Low percentage of
Asylum Seekers Colonized with Multi-Resistant Bacteria treated
at a German Hospital. Jacobs J Epidemiol Prev Med. 2016;
2(1):021.

33. Ravensbergen SJ, Lokate M, Cornish D, Kloeze E, Ott A, Friedrich
AW, van Hest R, Akkerman OW, de Lange WC, van der Werf TS,
Bathoorn E, Stienstra Y. High Prevalence of Infectious Diseases
and Drug-Resistant Microorganisms in Asylum Seekers Admitted
to Hospital; No Carbapenemase Producing Enterobacteriaceae
until September 2015. PLoS ONE. 2016;11(5):e0154791. DOI:
10.1371/journal.pone.0154791

34. Heudorf U, Krackhardt B, Karathana M, Kleinkauf N, Zinn C.
Multidrug-resistant bacteria in unaccompanied refugee minors
arriving in Frankfurt am Main, Germany, October to November
2015. Euro Surveill. 2016;21(2). DOI: 10.2807/1560-
7917.ES.2016.21.2.30109

35. Angeletti S, Ceccarelli G, Vita S, Dicuonzo G, Lopalco M, Dedej
E, Blasi A, Antonelli F, Conti A, De Cesaris M, Farchi F, Lo Presti
A, Ciccozzi M; Sanitary Bureau of Asylum Seekers Center of
Castelnuovo di Porto. Unusual microorganisms and antimicrobial
resistances in a group of Syrian migrants: Sentinel surveillance
data from an asylum seekers centre in Italy. Travel Med Infect
Dis. 2016 Mar-Apr;14(2):115-22. DOI:
10.1016/j.tmaid.2016.03.005

36. Hansen B, Pedersen LN, Arpi M, Obel N. Forekomst af
methicillinresistent Staphylococcus aureus blandt kosova-
albanske flygtninge på Flygtningecenter Randers [Incidence of
methicillin-resistant Staphylococcus aureus among Kosovar-
Albanian refugees at the refugee-center in Randers]. Ugeskr
Laeg. 2000 Nov;162(46):6241-3.

37. Dudareva S, Barth A, Paeth K, Krenz-Weinreich A, Layer F, Deleré
Y, Eckmanns T. Cases of community-acquiredmethicillin-resistant
Staphylococcus aureus in an asylum seekers centre in Germany,
November 2010. Euro Surveill. 2011 Jan 27;16(4). pii: 19777.

38. Dawson A, Mischler D, Petit C, Klein R, Heudorf U, Herrmann M.
Prevalence of Methicillin-resistant Staphylococcus aureus in end
stage renal failure patients in Saarland and Hessen. Int J Med
Microbiol. 2012;302:87.

39. Heudorf U, Gustav C, Mischler D, Schulze J. Nosokomiale
Infektionen, systemischer Antibiotikaeinsatz undmultiresistente
Erreger bei Bewohnern von Altenpflegeheimen: Das Frankfurter
HALT plus MRE-Projekt, 2012 [Healthcare associated infections
(HAI), antibiotic use and prevalence of multidrug-resistant
bacteria (MDRO) in residents of long-term care facilities: the
Frankfurt HALT plus MDRO project 2012].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2014 Apr;57(4):414-22. DOI:
10.1007/s00103-013-1927-7

40. Hogardt M, Proba P, Mischler D, Cuny C, Kempf VA, Heudorf U.
Current prevalence of multidrug-resistant organisms in long-term
care facilities in the Rhine-Main district, Germany, 2013. Euro
Surveill. 2015 Jul 2;20(26). pii: 21171. DOI: 10.2807/1560-
7917.ES2015.20.26.21171

41. Neumann N, Mischler D, Cuny C, Hogardt M, Kempf VA, Heudorf
U.Multiresistente Erreger bei Patienten ambulanter Pflegedienste
im Rhein-Main-Gebiet 2014 : Prävalenz und Risikofaktoren
[Multidrug-resistant organisms (MDRO) in patients in outpatient
care in the Rhine-Main region, Germany, in 2014: Prevalence
and risk factors]. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2016 Feb;59(2):292-300. DOI:
10.1007/s00103-015-2290-7

42. Robert Koch-Institut (RKI). Stellungnahme des Robert Koch-
Instituts zu Frage des Screenings von Asylsuchenden auf
Multiresistente Erreger (MRE). [Screening of Asylum seekers for
MDRO]. Stand: 28.01.2016 [cited 19.05.2016]. Available from:
http://www.rki.de/DE/Content/Gesundheitsmonitoring/
Gesundheitsberichterstattung/GesundAZ/Content/A/
Asylsuchende/Inhalt/MRE-Screening_Asylsuchende.pdf?__blob=
publicationFile

43. Kommission für Krankenhaushygiene und Infektionsprävention
(KRINKO) beim Robert Koch-Institut. Empfehlungen zur
Prävention und Kontrolle von Methicillinresistenten
Staphylococcus aureus-Stämmen (MRSA) in medizinischen und
pflegerischen Einrichtungen [Recommendation for prevention
and control ofmethicillin-resistant S aureus (MRSA) in institutions
for medical and nursing care. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2014;57(6):696-
732. DOI: 10.1007/s00103-014-1980-x

44. x.Verordnung zur Anpassung der Meldepflichten nach dem
Infektionsschutzgesetz an die epidemische Lage (IfSG-
Meldepflicht-Anpassungsverordnung – IfSGMeldAnpV).
Bundesgesetzblatt. 2016 Mar 31;2016 Teil I(13):515. Available
from: http://www.bgbl.de/xaver/bgbl/start.xav?startbk=
Bundesanzeiger_BGBl&jumpTo=bgbl116s0515.pdf

45. Heudorf U, Büttner B, Hauri AM, Heinmüller P, Hunfeld KP, Kaase
M, Kleinkauf N, Albert-Braun S, Tessmann R, Kempf VA.
Carbapenem-resistant Gram-negative bacteria – analysis of the
data obtained through amandatory reporting system in the Rhine-
Main region, Germany, 2012-2015. GMS Hyg Infect Control.
2016;11:Doc10. DOI: 10.3205/dgkh000270

46. Hauri AM, Kaase M, Hunfeld KP, Heinmüller P, Imirzalioglu C,
Wichelhaus TA, Heudorf U, Bremer J, Wirtz A. Meldepflicht für
Carbapenem-resistente gramnegative Erreger: eine Public Health-
Priorität? [Notification requirement for carbapenem-resistant
organisms. A public health priority?] Hyg Med. 2015;40(1/2):
26-35.

8/9GMS Hygiene and Infection Control 2016, Vol. 11, ISSN 2196-5226

Heudorf et al.: Multidrug-resistant organisms in refugees: prevalences ...

http://ecdc.europa.eu/en/publications/Publications/carbapenem-resistant-enterobacteriaceae-risk-assessment-april-2016.pdf
http://ecdc.europa.eu/en/publications/Publications/carbapenem-resistant-enterobacteriaceae-risk-assessment-april-2016.pdf
http://ecdc.europa.eu/en/publications/Publications/carbapenem-resistant-enterobacteriaceae-risk-assessment-april-2016.pdf
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/A/Asylsuchende/Inhalt/MRE-Screening_Asylsuchende.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/A/Asylsuchende/Inhalt/MRE-Screening_Asylsuchende.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/A/Asylsuchende/Inhalt/MRE-Screening_Asylsuchende.pdf?__blob=publicationFile
http://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GesundAZ/Content/A/Asylsuchende/Inhalt/MRE-Screening_Asylsuchende.pdf?__blob=publicationFile
http://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&jumpTo=bgbl116s0515.pdf
http://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&jumpTo=bgbl116s0515.pdf


47. Walter J, Haller S, Hermes J, Arvand M, Abu Sin M, Eckmanns T.
Letter to the editor: Is there a need for special treatment of
refugees at hospital admission? Euro Surveill.
2016;21(7):pii=30137. DOI: 10.2807/1560-
7917.ES.2016.21.7.30137

48. Kempf VA, Heudorf U. Author's reply: Is there a need for special
treatment of refugees at hospital admission? Euro Surveill.
2016;21(7):pii=30138. DOI: 10.2807/1560-
7917.ES.2016.21.7.30138

Corresponding author:
Prof. Dr. Ursel Heudorf
Public Health Department, Division of Infectious Diseases
and Hygiene, Breite Gasse 28, 60313 Frankfurt amMain,
Germany, Phone: +49 69 212-36980, Fax: +49 69
212-30475
ursel.heudorf@stadt-frankfurt.de

Please cite as
Heudorf U, Albert-Braun S, Hunfeld KP, Birne FU, Schulze J, Strobel K,
Petscheleit K, Kempf VAJ, Brandt C. Multidrug-resistant organisms in
refugees: prevalences and impact on infection control in hospitals. GMS
Hyg Infect Control. 2016;11:Doc16.
DOI: 10.3205/dgkh000276, URN: urn:nbn:de:0183-dgkh0002769

This article is freely available from
http://www.egms.de/en/journals/dgkh/2016-11/dgkh000276.shtml

Published: 2016-08-09

Copyright
©2016 Heudorf et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

9/9GMS Hygiene and Infection Control 2016, Vol. 11, ISSN 2196-5226

Heudorf et al.: Multidrug-resistant organisms in refugees: prevalences ...


