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Abstract

Objectives Our study aimed at determining the prevalence

of selected infectious diseases among recently arrived

Eritrean refugees in Switzerland.

Methods In this cross-sectional study, asymptomatic Eri-

trean migrants aged C16 years who arrived \24 months

ago were recruited at refugee centres in Switzerland.

Infectious disease screening included serology for HIV,

hepatitis B and C, syphilis and schistosomiasis, polymerase

chain reaction (PCR) for malaria, stool microscopy for

helminths and intestinal protozoa and circulating cathodic

antigen (CCA) testing in urine for schistosomiasis.

Results Among 107 participating Eritrean refugees, point-

of-care CCA urine test for Schistosoma mansoni was pos-

itive in 43 patients (40.2%; 95% CI 31.9–49.5). Stool

microscopy detected eggs of S. mansoni in 23 (21.5%; 95%

CI 13.7–29.3), Hymenolepis nana in 11 (10.3%; 95% CI

4.5–16.0), and cysts of Giardia intestinalis in 7 participants

(6.5%: 95% CI 1.9–11.2). Two tested positive for hepatitis

B (1.9%; 95% CI 0.0–4.4) and one for syphilis (0.9%; 95%

CI 0.0–2.8), none tested positive for HIV or hepatitis C.

Malaria PCR was positive in six participants (5.6%; 95%

CI: 1.2-9.9).

Conclusions Given the high prevalence of S. mansoni

infection and potentially severe long-term sequelae of

untreated schistosomiasis, routine screening for schistoso-

miasis in refugees from Schistosoma-endemic regions

should be recommended.
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Parasites � Schistosomiasis � Screening � Refugees

Introduction

Large numbers of refugees arriving in Europe has put

migrants’ health high up on the public health agenda (Jakab

et al. 2015). A review of the World Health Organization

(WHO) European Regional Office on migrants’ health

emphasises that evidence of poor health among refugees is

mostly confined to maternity and mental health issues

(Bradby et al. 2015). Meanwhile, there is a paucity of data

on prevalence and burden of infectious diseases among

newly arriving refugees in Europe. Among the notifiable

diseases in Germany, varicella, tuberculosis, hepatitis B

(HBV) and C (HCV), and influenza were the top five

infectious diseases among asylum seekers in 2016 (Robert

Koch Institute 2016). However, this list of infectious dis-

eases is mainly driven by a high share of asylum seekers

from Syria, Afghanistan and Iraq, and to a lesser extent

from Albania and Kosovo (Eurostat 2016). Of note, in

some European countries, refugees from north-eastern

parts of Africa (particularly Eritrea) are the dominant group

of migrants. In Switzerland and the United Kingdom,

Eritreans made up the largest group among refugees

arriving in 2015. Moreover, Eritrea was among the top five

countries of origin among migrants entering the Nether-

lands, Norway, Sweden, Denmark and Malta (EJPD 2016).
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Most Eritrean refugees travel via Ethiopia and Sudan to

Libya from where they cross the Mediterranean Sea to Italy

(Fig. 1). An estimated 5000 people, mostly young men, are

leaving Eritrea every month and one-quarter of refugees

arriving in Italy in 2015 were Eritreans (Laub 2016).

Recent reports from Germany, Sweden and Israel

highlight a high incidence of Plasmodium vivax malaria

relapses among Eritrean refugees (Kopel et al. 2010; Sai-

del-Odes et al. 2011; Sonden et al. 2014; Roggelin et al.

2016). Moreover, case series and outbreak reports docu-

ment high prevalence of scabies and several cases of louse-

borne relapsing fever among Eritrean refugees (Hoch et al.

2015; Goldenberger et al. 2015; Jaton et al. 2016).

Screening of migrants from Africa arriving in Italy

revealed high prevalence of schistosomiasis, particularly

among individuals from Mali and Côte d’Ivoire (Beltrame

et al. 2017). Yet, to our knowledge, there is no study

systematically screening presumably healthy refugees from

Eritrea on potentially asymptomatic chronic infectious

diseases with potentially severe long-term sequelae.

Since a decade, Eritreans represent an important group

among asylum seekers in Switzerland. In 2015 alone, 9666

Eritrean refugees entered the country, representing one-

quarter of all asylum seekers (Laub 2016). The aim of this

study was to evaluate the prevalence of selected infectious

diseases (HIV, HBV, HCV, syphilis, malaria, soil-trans-

mitted helminths, schistosomiasis and intestinal protozoa)

among asymptomatic, recently arrived refugees of Eritrean

origin. Selection of infectious diseases was based on the

possibility of an easy and rapid diagnosis, assumed rele-

vance in the study-population, and the importance to the

individual’s health. Eritrean refuges who arrived in

Switzerland\24 months ago were screened using a suite of

standardised, quality-controlled diagnostic approaches.

Fig. 1 Migration route of Eritrean asylum seekers from Eritrea to Europe (Source: UNHCR, accessed December 1, 2016 at: http://www.cfr.org/

eritrea/authoritarianism-eritrea-migrant-crisis/p37239)
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Methods

Study population and sample collection

This cross-sectional study screened Eritrean refugees living

in centres for asylum seekers in two cantons of north-

western Switzerland (Basel-Stadt and Basel-Landschaft)

for the following conditions: soil-transmitted helminth and

intestinal protozoa infections, schistosomiasis, malaria,

syphilis, HIV, HBV and HCV.

Figure 2 displays recruitment and study-flow of partic-

ipants. Using the cantonal refugee registries, all immigrants

registered in these two cantons, aged 16 years and above

who arrived from Eritrea within the past 24 months, were

contacted through invitation letters written in both, English

and Tigrigna (an Eritrean language), and followed-up by a

phone call. All consenting asymptomatic Eritrean migrants

were enrolled. Asymptomatic was defined as currently not

having any physical complaints that led the participant to

seek medical care. Exclusion criteria were: (1) no written

informed consent; (2) age \16 years; (3) pregnancy or

lactation; and (4) manifesting illness at the moment of

recruitment. As this study looked at imported infectious

diseases, immigrants who had been living in Switzerland

for more than 24 months were not considered for

enrolment.

At enrolment, participants filled in a questionnaire on

their socio-demographic background and medical history

written in Tigrigna. An investigator fluent in Tigrigna was

always present to clarify questions where needed. Socio-

demographic variables collected are displayed in Table 1.

After administering a questionnaire and a clinical assess-

ment by the study physician, participants underwent phle-

botomy, provided a urine sample and received two stool

containers, one for a native sample and one containing

sodium acetate-acetic acid-formalin (SAF) as fixative.

Participants were advised to fill the containers during the

next two bowel movements, first the SAF-fixed container

(approximately 2 g of stool fixed in 10 ml of SAF) and

then the native container (approximately 50 g of native

stool). Both samples were brought to the laboratory and

processed within 24 h. Recruitment lasted for 10 months

(from February to November 2016).

Informed oral and written consent was obtained from all

participants included in the study. In case of pathologic

findings in the screening, participants received appropriate

care at the Swiss Tropical and Public Health Institute

(Swiss TPH, Basel, Switzerland) or were referred to their

Fig. 2 Flow of recruitment of

study participants
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general practitioner or another clinic as appropriate.

Treatment of parasitic infections was provided at Swiss

TPH and followed our recently published guidelines

(Neumayr 2016).

Laboratory procedures

Serological screening for HBV (HBS antigen), HCV,

HIV, and syphilis [Treponema pallidum haemagglutina-

tion (TPHA)] followed standardised diagnostic algo-

rithms. Enzyme-linked immunosorbent assay (ELISA)

and immunofluorescent anti-body tests were used for

Schistosoma spp. serology (soluble egg-antigen and

worm adult-antigen) and ELISA for Strongyloides ster-

coralis serology. Screening for schistosomiasis was

complemented by detection of circulating cathodic

antigen (CCA) in urine using a point-of-care test

developed by Rapid Medical Diagnostics (Pretoria,

South Africa) (Rapid Diagnostics 2016). For detection of

helminth ova and cysts of intestinal protozoa in the

stool, the SAF-fixed stool container was centrifuged,

sediment was treated with ether and centrifuged again

(Utzinger et al. 2010). Stool from the native tube was

filtered for sedimentation. Sediments of both samples

were then assessed by experienced microscopists at

Swiss TPH. Screening for malaria was performed

through polymerase chain reaction (PCR) using QIAamp

DNA Mini Kit (CDC 2016).

Statistical analysis

Data were collected on paper forms and subsequently

entered in EpiInfo version 7 [Centers for Disease Control

and Prevention (CDC), Atlanta, USA] using double data

entry. Statistical analysis is descriptive. Continuous vari-

ables are reported as median with inter-quartile range

(IQR); prevalence is reported as percentage with 95%

confidence intervals (CI). Analyses were run on Stata

version 13 (StataCorp LP; College Station, USA) and R

Studio (RStudio, Inc; Boston, USA).

Reporting in this manuscript follows the STROBE

guidelines for cross-sectional studies (https://www.strobe-

statement.org).

Results

Based on the asylum registries in Basel-Stadt and Basel-

Landschaft, 151 asylum seekers from Eritrea aged

C16 years had arrived\24 months ago in Switzerland. Out

of these, 121 responded to the invitation letter sent. After

briefing and clarification of open questions on the phone,

107 were eligible and consented to participate. Most par-

ticipants were males (89%) with a median age of 25 years

(Table 1).

Findings from infectious diseases screening are sum-

marised in Table 2. Clinical assessment revealed scabies in

10% (95% CI 4.5–16.1). None of the participants were

tested positive for HIV or HCV. The two patients reactive

for HBS antigen had a HBV DNA viral load of 708 and

191 IU/ml, normal values of transaminases and unre-

markable liver function tests. One participant had a reac-

tive TPHA and VDRL without clinical signs of syphilis.

Malaria PCR was positive in six (5.6%; 95% CI 1.2–9.9)

participants; four were P. vivax and two P. falciparum. All

were negative in thin blood films.

Stool microscopy revealed C1 pathogenic parasite in 36

(33.6%; 95% CI 24.7–42.5) participants: ova of S. mansoni

in 23 (21.5%; 95% CI 13.7–29.3), ova of Hymenolepis

nana in 11 (10.3%; 95% CI 4.5–16.0) and cysts of Giardia

intestinalis in seven (6.5%; 95% CI 1.9–11.2) participants.

The POC–CCA urine cassette test revealed 43 (40.2%;

95% CI 31.9–49.5) positive results for schistosomiasis,

while serology was positive in 54 (50.5%; 95% CI

41.0–60.0) participants. Considering egg detection by

microscopy alone, 23 (21.5%; 95% CI 13.7–29.3)

Table 1 Demographic

characteristics of study

participants

Female Male Total

N = 12 N = 95 N = 107

Median age (IQR) 23 (19–28) 26 (19–32) 25 (21–29)

Maritial status

Single 7 (58%) 66 (69%) 73 (68%)

Married 4 (33%) 29 (31%) 33 (31%)

Divorced 1 (8%) 0 (0%) 1 (1%)

Educational level

Primary 4 (33%) 40 (42%) 44 (41%)

Secondary 5 (42%) 46 (48%) 52 (48%)

Tertiary 3 (25%) 9 (10%) 12 (11%)

Months since arrival in Switzerland (IQR) 10.5 (6.3–19.3) 11 (8–22) 11 (8–22)

IQR inter-quartile range
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participants were identified with active S. mansoni infec-

tion. If the result of the POC–CCA test is added, the

number of detected active schistosomiasis cases doubles to

45 (42.1%). Only one participant had a positive Strongy-

loides serology.

Discussion

This cross-sectional study conducted in Switzerland

screened 107 asymptomatic Eritrean immigrants for a suite

of infectious diseases. We found a surprisingly high

prevalence of previously undiagnosed schistosomiasis.

Indeed, stool microscopy revealed a prevalence of S.

mansoni of 21.5%. Considering the combined results from

stool microscopy and the more sensitive POC–CCA urine

cassette test (van Lieshout et al. 2000; Colley et al. 2013),

the prevalence of S. mansoni was as high as 42%. Other,

less frequently diagnosed parasitic infections were giar-

diasis, H. nana infection, malaria and one case of

strongyloidiasis. While the prevalence of HIV and HCV

was nil, two cases of HBV, both with low viral load and

normal liver enzymes, and one case of syphilis were

detected. Based on our findings and given the potential

serious consequences of untreated schistosomiasis, routine

screening of asylum seekers from Eritrea for schistosomi-

asis should be considered.

How do our data compare to previous studies? Despite

high numbers of refugees arriving from Eritrea, data on

their health status are scarce. There are several studies

reporting on infectious diseases in refugees in general.

However, most included a very small share of individuals

coming from Eritrea. Most studies report higher HIV,

HBV, HCV and syphilis infection rates in sub-Saharan

African migrants. For example, Russo and colleagues

conducted a survey among asylum seekers in Italy,

including 99 immigrants originating from Africa, 60 (61%)

of whom were from Eritrea. The overall prevalence of

syphilis, HIV, HCV and HBV was 6.1, 5.2, 2.3 and 11.3%,

respectively (Russo et al. 2016). A recent review reports a

pooled HCV prevalence of 4.4% among migrants from

sub-Saharan Africa (Greenaway et al. 2015). Among serum

samples collected in Libya, HIV prevalence was 2.2%

among Eritreans, 1.1% were HCV/HIV co-infected (Daw

et al. 2016). The relatively low HIV prevalence in asylum

seekers from Eritrea is in line with the adult HIV preva-

lence in Eritrea itself, that is estimated at 0.6% (‘‘Eritrea|

UNAIDS’’ 2015).

There are only few studies investigating intestinal par-

asitic infections among immigrants arriving in Europe.

Among 1930 immigrants from sub-Saharan Africa in

Spain, 14.4% had schistosomiasis, as revealed by micro-

scopy. However, nearly all study participants were from

West Africa (Cobo et al. 2016). A recent study by Abu-

Madi and colleagues found that 5.8% of refugees from

North and sub-Saharan Africa had helminths in Qatar

(Abu-Madi et al. 2016), none had schistosomiasis. In a

screening study among children and adolescent refugees

arriving in Germany in 2015, 194 individuals originated

from sub-Saharan Africa. Out of these, 17.5% carried

pathogenic stool parasites and 24.7% had a positive

Schistosoma serology (Theuring et al. 2016). However,

only 16 (8.2%) of these study participants were Eritreans

(S. Theuring, personal communication). Beltrame and

colleagues found a S. mansoni prevalence of 38% among

refugees from sub-Saharan Africa arriving in Italy. This

study did, however, not include Eritrean refugees (Bel-

trame et al. 2017).

The last survey on schistosomiasis in Eritrea was con-

ducted in 2002 and found an overall prevalence of 2.4%

among children (GAHI 2016). A recently published geo-

statistical analysis estimates the schistosomiasis prevalence

in Eritrea at 8.8% (Lai et al. 2015).

Among our study participants, considering only those

with eggs detected in stool, 21.5% had schistosomiasis.

The prevalence, however, doubles if all with positive CCA

in urine and/or egg detection in faeces are considered as

having active schistosomiasis (42.1%). This is in line with

a recently published systematic review, where pooled

median schistosomiasis prevalence based on the POC–

Table 2 Infectious diseases among Eritrean migrants in Switzerland

(February to November 2016)

Condition N = 107 (%; 95% CI)

Schistosomiasis

Positive CCA in urine 43 (40.2; 31.9–49.5)

Positive serology 54 (50.5; 41.0–60.0)

Egg detection in stool microscopy 23 (21.5; 13.7–29.3)

Combined results 63 (58.9; 49.6–68.2)

Other helminths/protozoa (stool microscopy)

Hymenolepis nana 11 (10.3; 4.5–16.0)

Giardia intestinalis 7 (6.5; 1.9–11.2)

Malaria (PCR)

Plasmodium vivax 4 (3.7; 0.1–7.3)

Plasmodium falciparum 2 (1.9; 0.7–4.5)

Scabies (clinical assessment) 11 (10.3; 4.5–16.1)

Syphilis (TPHA) 1 (0.9; 0.0–2.8)

HBV (HBsAg positive) 2 (1.9; 0.0–4.4)

HCV (anti-body positive) 0 (0.0%)

HIV (anti-bodies/p24 antigen positive) 0 (0.0%)

HBV hepatitis B virus, HBsAg hepatitis B surface antigen, HCV

hepatitis C virus, HIV human immunodeficiency virus, PCR poly-

merase chain reaction, TPHA Treponema pallidum haemagglutination

assay
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CCA cassette test was 2.5 times higher than by microscopy

in populations where 20–29% had S. mansoni eggs detec-

ted by Kato-Katz (Kittur et al. 2016). This may be partly

explained by a higher sensitivity of POC urine CCA

(Ochodo et al. 2015). On the other hand, the CCA test can

lead to false positive results in case of haematuria, urinary

tract infections, or presence of certain glycoproteins in the

urine (Polman et al. 2000; Rapid Diagnostics 2016). Fur-

ther studies will have to determine the specificity of CCA

in migrant populations, additional more sensitive and

specific tests, such as circulating anodic antigen (CAA)

may be an option (van Lieshout, Polderman, and Deelder

2000). As reported elsewhere, sensitivity and specificity of

CCA against stool microscopy was 91 and 74%, respec-

tively (Chernet et al. 2017).

In conclusion, we found a surprisingly high prevalence

of schistosomiasis in Eritrean refugees who arrived in

Switzerland\24 months before screening. Given the well-

known potentially severe long-term consequences, routine

screening of immigrants from Eritrea for schistosomiasis

should be recommended upon their arrival. Moreover,

screening of all migrants arriving from or crossing through

Schistosoma-endemic regions may be considered. The

rapid and inexpensive POC–CCA urine cassette test offers

an opportunity, as already shown in a preliminary study in

neighbouring Germany (Becker et al. 2015). However,

additional research is needed to determine if individuals

with a positive CCA but negative serology and microscopy

should be treated for schistosomiasis.
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