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Background: Infectious diseases still represent an important cause of morbidity and mortality among
foreign-born individuals. The rising migration flows towards Europe throughout the last few years are
raising renewed concerns about management issues and the potential associated risk for the native
population.
Aims: To discuss the health implications and challenges related to the four phases of migration, from first
arrival to stable resettlement.
Sources: Scientific literature and relevant statistical reports.
Content: Although infectious diseases are not a health priority at first arrival, a syndromic screening to
identify the most common communicable conditions (pulmonary tuberculosis above all) should be
promptly conducted. Reception centres where asylum seekers are gathered after arrival may be crowded,
so favouring epidemic outbreaks, sometimes caused by incomplete vaccine coverage for preventable
diseases. After resettlement, the prevalence of some chronic infections such as human immunodeficiency
virus, viral hepatitis or tuberculosis largely reflects the epidemiological pattern in the country of origin,
with poor living conditions being an additional driver. Once resettled, migrants usually travel back to
their country of origin without seeking pre-travel advice, which results in a high incidence of malaria and
other infections.
Implications: Although infectious diseases among migrants are known to have a negligible impact on
European epidemiology, screening programmes need to be implemented and adapted to the different
stages of the migratory process to better understand the trends and set priorities for action. Appropriate
access to care regardless of the legal status is crucial to improve the health status and prevent the spread
of contagious conditions. F. Castelli, Clin Microbiol Infect 2017;23:283
© 2017 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.
Introduction

Humanmobility, as well as transport of animals and vectors, has
been long associated with the spread of infectious diseases. The
Black Death in Europe and the subsequent implementation of the
‘quarantine’ strategy by the Republic of Venice in the fifteen cen-
tury are good examples of the fear of infectious diseases coming
from abroad.

The recent flow of migrants into Europe, following the Central
Mediterranean route (mainly from Africa to Italy) and the Eastern
partment of Infectious and
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Mediterranean route (mainly from the Middle East to Greece) has
raised fears that the usual epidemiological pattern of infectious
diseases observed in Europe could be impacted.

Migration is an intrinsic phenomenon of population dynamics,
driven by socio-economic, political and environmental factors. An
important increase in migration flows towardsWestern Europe has
occurred throughout the last decade. According to the most recent
statistics, there were about 244 million international migrants
worldwide in 2015, of whom about one-third were registered in
European Region with eight countries (France, Germany, Italy,
Kazakhstan, Russian Federation, Spain, Ukraine and UK) ranking
among the top 20 host countries at global level [1,2]. On average,
over 60% of these international migrants came from other European
countries, about 13% from Asia (especially China, Bangladesh and
Pakistan) and as little as 2% from Africa [1]. However, it is worth
noting that there has been a considerable rise in the number of
blished by Elsevier Ltd. All rights reserved.
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refugees (over 50% of whom come from only three coun-
triesdSyria, Afghanistan and Somalia), who amounted to approx-
imately 19.5 million globally in 2014. The proportion of asylum
seekers reaching the European Union (EU) borders during 2015 has
more than doubled compared with the previous year, reflecting the
rising migration flows through the Mediterranean routes [1]. Still,
in contrast to the common perception, the majority of refugees do
not even get close to Europe, being currently registered in Jordan,
Lebanon and Pakistan.

Besides the political and socio-economic aspects of this phe-
nomenon, health is definitely among the most relevant issues
related to the ‘migrant crisis’ [3].

The mortality pattern of foreign-born individuals living in
Europe varies widely among different population groups and
compared with the native populations, with higher rates of deaths
due to infectious diseases and lower mortality associated with
cancer or cardiovascular disorders [4,5]. This is the result of several
factors affecting a person's life at different points in time
throughout their migratory experience (Table 1) [6,7]. Despite that,
clinicians should be careful not to fall into prejudice and only think
of unusual exotic conditions when dealing with a patient coming
from tropical or sub-tropical areas.

Four different steps are usually considered when migration to
Europe is analysed: (a) first arrival to the destination country by sea
or land; (b) short- or long-term stay in refugee camps or other
reception centres; (c) resettlement; (d) stable living in the desti-
nation country after resettlement [6].

The aim of this paper is to describe and critically appraise the
health implications and challenges related to each of the above-
mentioned steps with a special focus on infectious diseases in an
era of enhanced global mobility.

Migrants at first arrival

Available evidence points to the fact that infectious diseases
are not at all a health priority at hotspots and first arrival sites,
where traumatic, obstetric and psychological disorders are most
prevalent [8,9]. However, a general screening based on a syn-
dromic approach for the early identification of the most common
communicable conditions should be conducted as soon as
possible. This approach reflects the need to urgently detect dis-
eases of public health concern because of their potential to
Table 1
Main factors affecting the health status of migrant populations

Migratory phase Risk factors for health

Pre-departure � Biological characteristics
� Local patterns of chronic
� Pathogens' distribution
� Environmental factors
� Political and socio-econo
� Depletion of healthcare w

Travel � Transports and travel co
� Epidemiological characte
� Sexual violence
� Human trafficking

Interception � Poor living conditions
� Human rights violations
� Inadequate medical care

Destination � Socio-economic deprivat
� Access to care
� Legal status
� Occupational risks
� Exposure to risk behavio

Return � Pre-travel advice
� Poor medical assistance
� Reduced immunity again

Adapted from Zimmerman C, et al. PLoS Med (2011) [6].
spread from one person to another, especially in overcrowded
conditions such as those of hotspots where newly arrived mi-
grants will be hosted. A comprehensive knowledge of the
epidemiological pattern of the country of origin is pivotal, but
transit countries should also be considered since many in-
dividuals may have spent long periods on travel before reaching
their final destination.

Pulmonary tuberculosis (TB) is among the greatest concerns, as
the poor travel conditions together with a generally suboptimal
health status of many individuals (especially the youngest and the
elderly escaping from conflict areas) soon after arrival are impor-
tant risk factors for the acquisition or re-activation of infection and
the rapid progression to active disease. A rapid clinical evaluation
based on four key symptoms (fever, cough of at least 2 weeks
duration, weight loss, night sweats) allows the detection of the
largest proportion of potentially infectious cases that should be
referred to the hospital for diagnosis confirmation and treatment
initiation.

Mites (causing scabies) can easily spread among migrants dur-
ing travel on overcrowded boats or soon after arrival, and should be
identified promptly to avoid further diffusion. Though not repre-
senting a serious health threat in itself, cutaneous lesions resulting
from scabies infestation may lead to bacterial superinfections and
their complications. Food- and water-borne infections such as
typhoid fever or acute viral hepatitis A and E (i.e. those transmitted
through the faecaleoral route) should also be taken into account,
although adults from developing countries are usually already
immune [10,11]. Malaria is generally unusual because most people
get to Europe several months after leaving endemic areas (which
considerably exceeds the average incubation period), and they are
mostly semi-immune and therefore unlikely to develop life-
threatening forms of the disease. However, the possibility of re-
lapsing malaria (which is caused by persistent forms of Plasmodium
vivax or Plasmodium ovale) should be taken into consideration
[12,13].
Migrants living in refugee camps and other reception sites

After first arrival, asylum seekers are often gathered in camps
where they reside for weeks or months. Camps may be crowded,
possibly favouring the occurrence of epidemic outbreaks of
conditions (communicable and non-communicable)
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respiratory or gastrointestinal infections, sometimes caused by
incomplete vaccine coverage for preventable diseases [14].

A search for active TB cases should always be included in the
clinical assessment of migrants at this stage, especially if the mi-
grants were not properly evaluated at disembarkation points
[15,16]. Latent TB infection screening would also be desirable but it
is currently performed only at selected sites because standardized
procedures are yet to be agreed upon and issued in most countries.

The vaccination status of newly arrived migrants is usually very
difficult to assess because documentation is generally unavailable.
For this reason, immunization programmes should be implemented
without delay at reception sites in host countries. Vaccines for
measles, rubella, diphtheria, tetanus, polio and Haemophilus influ-
enzae type b should be prioritized to limit the contagious potential
and avoid severe complications especially among the most fragile
individuals [17]. According to recent seroprevalence data from
refugees living in Germany, although high rates of immunity are
observed among adults, children are mostly non-immune for the
major vaccine-preventable infections [18]. An emblematic example
of the epidemic risk in refugee populations is represented by the
measles outbreak that occurred in a large refugee settlement in
Calais in early 2016, where 13 confirmed cases (of whom nine were
refugees and the others were volunteers operating in the camp)
were identified among a total of over 3500 refugees, mostly young
male adults [19]. In that case, a mass vaccination campaign was
organized to avoid an exponential increase in the number of cases,
which would have been an greater challenge to cope with. Never-
theless, what happened in Calais clearly points to the fact that the
number of individuals who are susceptible to the most relevant
vaccine-preventable infections should not be underestimated. The
estimated vaccination coverage rates for measles and other com-
mon infections in the top three countries of origin of refugees and
asylum seekers heading to Europe are shown in Fig. 1.

Outbreaks of meningococcal disease are also likely to occur in
detention centres where the rate of asymptomatic carriers may be
high, with adolescents and young adults being themost susceptible
[20e22].
Fig. 1. Estimated coverage rates for MCV1, HepB3 and DTP3 in the top three countries of orig
of official government information, administrative coverage data and periodic surveys and re
who.int/immunization_monitoring/globalsummary/timeseries/tswucoveragemcv1.html) Abb
DTP3, diphtheria/ tetanus/ pertussis third dose.
Poor hygiene and food insecurity that often characterize refugee
camps also favour the spread of lice and consequently of louse-
borne infections such as those due to Bartonella spp. or Borrelia
spp. [23,24].

Migrants at resettlement

After resettlement, the two major drivers of infections in mi-
grants are represented by (a) the prevalence of a given infection in
the country of origin, and (b) the marginalization and vulnerability
to poverty-related diseases. In general, it is to be stressed that in-
fections in migrants are very often trivial, reflecting social
discomfort (upper respiratory infections and gastro-enteric dis-
eases). However, in accordance with current evidence, the most
important infections to be considered for screening, prevention and
early care are chronic viral hepatitis, human immunodeficiency
virus (HIV) and other sexually transmitted infections, TB, vaccine-
preventable diseases and other chronic parasitic conditions [7].

Current evidence suggest that hepatitis B virus and hepatitis C
virus prevalence rates in migrants reflect those of the origin
countries [25,26]. According to WHO estimates, approximately 240
and 130e150 million people are respectively living with chronic
hepatitis B virus and hepatitis C virus infection at global level, with
about 1.4 million cumulative deaths annually [27]. Since the largest
burden of infection is reported in developing countries, which are
also those with the greatest migratory efflux, serological screening
at arrival is advised for all migrants coming from high prevalence
settings to ensure early diagnosis and treatment (if indicated).
Primary preventive measures such as hepatitis B virus vaccination
provided to susceptible individuals should also be implemented
according to available resources [27]. However, vulnerable groups
such as the foreign-born (and above all those without documen-
tation) often have considerable difficulties in gaining access to care
and are mostly unaware of the available therapeutic options and of
the implications of appropriate management of chronic hepatitis,
leading to more rapid progression to advanced liver disease and its
fatal complications [28,29]. It should be underlined that most
in for refugees and asylum seekers in 2015. Such estimates are based on a combination
fer to the paediatric population aged 12e23 months (Source: WHO/UNICEF, http://apps.
reviations: MCV1, measles-containing vaccine first dose; HepB3, hepatitis B third dose;
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individuals with chronic hepatitis remain substantially asymp-
tomatic and therefore unperceived for a long time until liver
damage has become severe and largely irreversible, with fewer
possibilities to recover; furthermore, since chronic hepatitis B in
migrants often results from unrecognized congenital infection,
advanced cirrhosis and hepatocellular carcinoma may be observed
even in young patients, with an important impact on their ability to
work and life expectancy.

The proportion of HIV-positive migrants similarly reflects the
epidemiological pattern of their country of origin, although there is
evidence that HIV is often acquired in the post-migratory phase
[30]. This observation makes screening at entry unreliable or
possibly insufficient, and calls upon active preventive actions in
migrants' communities starting from education and sensitization.
As shown in Fig. 2, the percentage of new HIV infections diagnosed
among foreign-born individuals in EU countries with the largest
migrant population, ranges from 27.5% in Italy to 68.4% in France.
Marginalized vulnerable groups such as foreign-born individuals
are more likely to be late or very late presenters and have an
increased risk of being lost to follow up, resulting in poorer out-
comes of treatment [31e34]. Migrants' access to HIV care remains a
challenge in several contexts throughout Europe, which contrib-
utes to an enhanced discrimination and may favour further trans-
mission of the infection [35]. Social support measures and the
implementation of migrant-friendly health services are pivotal to
improve their retention in care [36].

Similar considerations apply to other sexually transmitted in-
fections, that may have been acquired before leaving the country of
origin or during travel (often following sexual violence especially
for women) or in the destination country (where risk behaviours
are very common and social and gender discrimination are major
concerns). Although surveillance systems are mostly lacking,
sexually transmitted infections are thought to be largely under-
diagnosed among foreign-born populations, reflecting limited
awareness and difficult access to prevention and care [7]. Screening
interventions are particularly important for females due to the
Fig. 2. Proportion of new human immunodeficiency virus (HIV) infections diagnosed amon
largest migrant population, in 2014. Note: data from Kazakhstan, Russian Federation and U
Publications/hiv-aids-surveillance-in-Europe-2014.pdf).
potential consequences in terms of reproductive health and
possible complications during pregnancy.

As already mentioned in the previous sections of this paper, TB
is a poverty-related disease of particular concern among migrants
(Fig. 3) [37]. Most foreign-born subjects come from areas with high
TB incidence and are very likely to be latently infected at arrival
[38]. The precarious living conditions combined with the frequent
coexistence of other risk factors such as HIV infection are among
the strongest determinants of progression from latent infection to
active disease [39,40]. Furthermore, any delay in diagnosis and
treatment is associated with TB spread within the community,
although the risk for the native population remains usually negli-
gible [41]. Contagious TB cases should be promptly recognized and
adequately treated, and close monitoring should be ensured until
treatment completion because suboptimal adherence is associated
with increased risk of failure and selection of resistances [42].
Extrapulmonary forms of TB, mostly involving the lymph nodes and
bone (usually the thoracic spine), are frequently observed (corre-
sponding to 40%e70% of the total TB cases among migrants) and
could be even more insidious and difficult to diagnose due to the
subtle and long-lasting manifestations.

Systematic testing and treatment for latent TB infection is also
strongly recommended among at-risk groups in low-burden set-
tings, aiming to progressively reduce the submerged reservoir of
potential new TB cases in line with current elimination targets [37].
However, discussion is still ongoing on what is the best approach
for screening and care, which largely depends on the available re-
sources at local level as well as on health system organization and
government commitment.

Individuals originating from tropical and subtropical areas are
also commonly affected by chronic helminthiasis that may often go
unrecognized for long periods due to the paucity of clinical mani-
festations. Hyper-eosinophilia may be the only sign of a large
spectrum of parasitic diseases such as schistosomiasis or intestinal
soil-transmitted parasitosis, which are responsible for a consider-
able burden of disease and disability at global level, although they
g native and foreign-born individuals in five of the eight European countries with the
kraine were not available. (Source: ECDC 2015, http://ecdc.europa.eu/en/publications/

http://ecdc.europa.eu/en/publications/Publications/hiv-aids-surveillance-in-Europe-2014.pdf
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Fig. 3. Proportion of tuberculosis (TB) cases diagnosed among foreign-born individuals in the top-five EU countries with the largest migrant populations. *Data from France,
Germany, Spain and the UK refer to 2014, data from Italy refer to 2013. (Source: ECDC 2016 http://ecdc.europa.eu/en/publications/Publications/ecdc-tuberculosis-surveillance-
monitoring-Europe-2016.pdf).
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are generally neglected [43]. The real prevalence of such conditions
among foreign-born individuals who resettle in European countries
is currently unknown because systematic screening is not in place
and available data usually refer to specific experiences in circum-
scribed settings. Special attention should be devoted to strongy-
loidiasis because of its high prevalence among migrants and its
possible fatal outcome in immunocompromised individuals going
unrecognized or diagnosed too late [44,45].

Migrants travelling to their origin country

Once settled in the host country, migrants usually travel back to
their country of origin to visit friends and relatives, often bringing
with them their children, who may be born in the destination
country [46]. Migrants rarely seek pre-travel advice and this results
in a high incidence of illnesses, among which malaria is of utmost
importance due to the high case-fatality rate especially in the
paediatric population [47]. More than two-thirds of imported ma-
laria cases in Europe involve those visiting friends and relatives and
most of them occur during the summer months, reaching a peak in
September. Individuals travelling to sub-Saharan Africa are at
greater risk of acquiring malaria, mainly caused by Plasmodium
falciparum although other forms can also be observed [48]. People
living in endemic areas have a well-known partial immunity to
malaria parasites and are therefore likely to have mild, though
repeated, episodes of the disease, but this natural protection usu-
ally wanes progressively over time among those who no longer
reside in regions with active malaria transmission. However, mi-
grants' children born in Europe are exposed to an even greater
hazard because they do not have any semi-immunity and without
appropriate chemoprophylaxis and other personal protection
measures while visiting their parents' country they are at high risk
of severe complications [48]. Pre-travel vaccination for other in-
fections such as hepatitis A and typhoid fever, in addition to the
basic immunization schedule, is also essential especially for those
travelling to remote rural areas where hygiene conditions may be
even more challenging [49]. Hence, targeted interventions to
improve migrants' risk awareness are the first step for prevention.
Of note, cultural aspects cannot be ignored while providing pre-
travel counselling because preventive measures are often misun-
derstood and poorly accepted, and therefore more likely to be
passed over. If appropriately trained and sensitized, primary
health-care providers such as general practitioners could play a key
role in establishing a trusting relationship with non-native in-
dividuals and their families to improve healthier and safer travel
behaviours [50].

Concluding remarks

Far from being a biological threat, which they are often
perceived as or accused of for political and social reasons, migrants
and above all asylum seekers escaping from precarious situations
cannot be systematically associated with the introduction of in-
fectious pathogens in host countries.

It should be highlighted that infectious diseases among migrant
populations largely reflect poor living conditions and social
marginalization, and are therefore likely to remain confined to their
communities without spreading to the indigeneous people.
Although their overall impact on European epidemiology is sub-
stantially negligible, careful surveillance is key, not only to better
understand the trends and set priorities for action but also to
prevent the potential re-introduction of vector-borne pathogens
such as malaria parasites. Screening programmes for the major
infectious conditions need to be systematically implemented and
adapted to the different stages of the migratory process.

However, without a systematic implementation and improve-
ment of migrant-friendly health services, any intervention would
be useless and mostly short-sighted. Undocumented migrants
often face the greatest difficulties in access to care, which means
that common health needs are not met and therefore are likely to
get worse and lead to further complications. The resulting deteri-
oration of the overall health status is definitely against the basic
principles of human rights and largely disadvantageous in the light
of the considerably high costs (both direct and indirect) that this

http://ecdc.europa.eu/en/publications/Publications/ecdc-tuberculosis-surveillance-monitoring-Europe-2016.pdf
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would generate for the affected individuals, their families and the
entire society.

Appropriate access to care regardless of the legal status to
ensure early diagnosis and treatment is crucial for both the indi-
vidual and the community to improve the health status and pre-
vent the occurrence of secondary cases. Last but not least,
preventive interventions should be put in place at all levels to raise
awareness of travel-related diseases among visiting friends and
relatives and their families.
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