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Abstract.
Immigrants may be carriers of infectious diseases because of the prevalence of these diseases in their country of
origin, exposure during migration, or conditions during resettlement, with this prevalence being particularly high in
sub-Saharan Africans. We performed a retrospective review of 180 sub-Saharan immigrants screened for infectious
diseases at an International Health Center from January 2009 to December 2012. At least one pathogenic infectious
disease was diagnosed in 72.8% patients: 60.6% latent tuberculosis infection, 36.8% intestinal parasites (intestinal
protozoa or helminths), 28.1% helminths, 14.8% hepatitis B surface antigen positive, 1.2% anti-hepatitis C virus
positive, 1.2% human immunodeficiency virus–positive, and 1.2% malaria. Coinfections were present in 28.4%.
There was significant association between eosinophilia (absolute count or percentage) or hyper-IgE and the presence
of helminths (P < 0.001). Relative eosinophilia and hyper-IgE were better indicators of helminth infection than
absolute eosinophilia, particularly for schistosomiasis and strongyloidiasis. We found a high prevalence of infectious
diseases in sub-Saharan immigrants, which could lead to severe health problems (in the absence of prompt
treatment), representing a high cost to the public health system and possible transmission in the host country.
Accurate screening and tailored protocols for infectious diseases are recommended in sub-Saharan immigrants.
INTRODUCTION

The economical and social situations in low-resource countries have led to a global increase
of migratory movements to developed countries. According to official data, the number of legal
foreign residents in Spain has increased from 748,953 in 1999 to 4,677,059 in 2014.1 Some
official sources indicate a reduction in the number of legal immigrants in Spain in recent years;
however, the Spanish press has reported that in 2014 the number of illegal immigrants crossing
the southern borders of Spain had doubled, with most being from Africa.2
Some infectious diseases may be diagnosed in immigrants living in developed countries as a
result of the burden of the disease in their country of origin, exposure during migration, and
conditions experienced during resettlement in the host country.3–5 Most undocumented subSaharan immigrants take high-risk land and maritime routes to reach Europe.6 In fact, the
prevalence of some of these infections has been estimated to be particularly high among subSaharan immigrants, especially among the more vulnerable cases requiring social help.4,7,8
Several studies have described a higher prevalence of latent tuberculosis infection (LTBI) (46–
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71%) and positive hepatitis B surface antigen (HBsAg; 10–14%) in sub-Saharan immigrants than
in Latin American (LTBI, 19–47%; HBsAg, 0–7%) or Asian immigrants (LTBI, 30–51%;
HBsAg, 0–3%).7–11 Coinfections should also be taken into account as some of these infections
have a similar geographical distribution. Prompt diagnosis and treatment of these infections are
important, since, for example, in the case of LTBI, 5–10% of cases may develop active
tuberculosis (TB), and a quarter of the cases with HBsAg may develop cirrhosis and/or liver
cancer.12,13 Some helminth infections such as schistosomiasis and strongyloidiasis may be
asymptomatic in the early stages, but without prompt treatment these infections may lead to
severe disease including bladder cancer, hepatocellular carcinoma, or disseminated infection in
immunosuppressed subjects.14,15 Furthermore, without early proper screening and treatment,
some of these infections could represent a public health risk for local transmission in the host
country.16,17 Previous studies have considered relative and absolute eosinophilia and hyper-IgE
as good indicators to facilitate the diagnosis of helminth infections in immigrants and
travelers.18–21 Some countries have launched screening protocols for immigrants including
clinical history, physical examination, and laboratory screening.22–24
This situation may be exacerbated by administrative problems such as the lack of legal
documentation, difficulties to obtaining access to health care, and the attitude of not seeking
medical treatment held by many immigrants.25 One study in Madrid of 988 immigrants (79.9%
from sub-Saharan Africa) found that 72% of them were undocumented.7 Furthermore, the living
conditions in the host country may facilitate the transmission of some infectious diseases. This
situation may be more notable among sub-Saharan than Latin American immigrants because of
historical reasons and political agreements among the different countries. Migratory movements
of Latin American to Spain began much earlier, consequently these people usually have an
already established social network (immigrant associations, friends, family, work, etc.). To
improve this situation, some public and private institutions offer shelter centers for homeless
immigrants.
The aim of this study was to describe infectious diseases in newly arrived sub-Saharan
immigrants after a standardized health visits at an International Health Center in Barcelona,
Spain.
MATERIALS AND METHODS

We performed a retrospective observational study with general assessment of the presence of
infectious diseases in sub-Saharan immigrants (with or without symptoms) living in shelters
attended at the Unit of International Health Drassanes-Vall d’Hebron (UIHDV), Barcelona
(Spain), from January 2009 to December 2012.
The following infectious diseases were considered in the study: endemic infections from
tropical areas (malaria, schistosomiasis, filariasis, and intestinal parasites) and worldwide
international infections with a high prevalence in some areas (TB, human immunodeficiency
virus [HIV], hepatitis B, hepatitis C, and syphilis).
Data collection included the following variables: sex, date of birth, country of origin,
migratory route, date of arrival to Spain, date of first visit at the International Health Center,
clinical symptoms, eosinophilia levels (absolute count and percentage), IgE level, and diagnosis
of infectious diseases. The time from the arrival in Spain to the first consultation was calculated
using the date of arrival in Spain and the date of the first visit. All the data remain confidential
and have never been used for legal action against any immigrant.

Ethical approval was obtained from the Ethical Committee of the Hospital Vall d’Hebron and
was conducted in accordance with good clinical practice guidelines. A referral agreement was
made between the shelters and the UIHDV for all newly arrived immigrants. Oral informed
consent was obtained from all the patients before the performance of any test.
Standardized health visits and analysis were based on international guidelines.22–24 These
included the clinical history, a complete physical examination, and the laboratory analyses
according to clinical presentation and geo-epidemiological data (Table 1). LTBI was defined as a
tuberculosis skin test (TST)  10 mm and normal chest X-ray.12
Eosinophilia was defined as > 500 eosinophil/mm3 or > 7% and hyper-IgE > 500 IU/mL.21,26–
When high eosinophilia and/or hyper-IgE was observed in the blood tests, but negative results
were obtained in the first parasitological studies, further laboratory tests for helminths were
performed (Table 2).
28

Other tests were conducted depending on the clinical symptoms reported by the patient
(Table 3). Treatment was given following The Medical Letter Guidelines.29
Direct parasitological tests included fresh stool studies, formalin–ether concentration, iodine
stain, thick and thin blood smears, leuko-concentrations using saponin, urine sedimentation, the
Graham test, skin snips for cutaneous filariae, modified Ziehl–Neelsen staining, charcoal fecal
culture, and stool antigen detections for Entamoeba histolytica, Giardia intestinalis, and
Cryptosporidium.30
Categorical variables were described using frequencies, and quantitative variables were
expressed with median and interquartile range (IQR). Categorical variables were compared using
the 2 or the Fisher’s test when necessary. To compare continuous variables, the Student’s t or
the Mann–Whitney U test was used. Contrast of hypothesis was done with a 5% alpha risk and
95% confidence intervals. The SPSS 21.00® was used for statistical analysis.
RESULTS

A total of 180 patients were reviewed. Some tests, albeit less than 13% (19% in IgE), were
not performed in all the subjects. On comparison of the demographic data (gender and age) and
the presence of clinical symptoms, no statistically significant differences were observed between
the lost and tested cases.
The median age of the subjects included was 17.0 years (range = 12.0–49.0), with 76.7%
being < 18 years old, and 178/180 (98.9%) males. Table 4 shows the countries of origin. The
median time from arrival in Spain to consultation was 4 months (IQR = 1.0–9.0). Of 175
immigrants, 160 (91.4%) took a land-maritime route to reach Europe and 15 (8.6%) came
directly by flight.
A total of 119/180 (66.1%) subjects were clinically asymptomatic while the following
symptoms were reported in the remaining cases: gastrointestinal in 15/180 (8.3%),
musculoskeletal in 11/180 (6.1%), neurological in 10/180 (5.6%), cutaneous in 9/180 (5.0%),
fever in 5/180 (2.8%), genitourinary in 4/180 (2.2%), respiratory in 3/180 (1.7%), and other
symptoms in 4/180 (2.2%).
In 131/180 (72.8%) patients, infection by at least one pathogen was diagnosed. Of 180, 51
(28.4%) presented coinfection: 39/180 (21.7%) with two infections, 9/180 (5.0%) with three
infections, and 3/180 (1.7%) with four infections. Table 5 shows the imported infectious diseases

diagnosed. There was no association between the presence of clinical symptoms and the
diagnosis of an infectious disease (P = 0.40). The prevalence of infectious diseases was 121/160
(75.6%) in patients taking land-maritime routes and 7/15 (46.7%) in patients arriving by plane.
These differences were statistically significant (P = 0.02). The results of the blood analyses
showed high absolute eosinophilia in 32/156 (20.5%), high relative eosinophilia in 49/157
(31.2%), and hyper-IgE in 40/146 (27.4%).
Two (1.3%) cases of malaria by Plasmodium falciparum were diagnosed, both of which were
17 years of age. One had come from Ghana 8 days before consultation and the other had arrived
from Guinea Conakry 1 month before; neither reported previous clinical symptoms.
In 48/171 (28.1%), at least one helminth (in blood, urine, or feces) was diagnosed and 9/171
(5.3%) showed coinfection by two helminths. The most common parasitic infections were:
schistosomiasis in 19 cases (16 diagnosed by microscopic examination and three by serology),
hookworm in 16, giardiasis in 10, and strongyloidiasis in nine (three diagnosed by microscopic
examination and six by serology) (Table 6).
On comparison of subjects with helminths 19/31 (61.3%) cases showed absolute eosinophilia
versus 25/120 (20.8%) with normal levels, 31/48 (64.6%) cases presented relative eosinophilia
versus 14/104 (13.5%) with normal levels, and 24/38 (63.2%) cases showed hyper-IgE versus
17/103 (16.5%) with normal levels. A statistically significant association was found between
eosinophilia (absolute count or percentage) or hyper-IgE and the presence of helminths (P <
0.001). Relative eosinophilia and hyper-IgE were better indicators of helminth infection than
absolute eosinophilia, particularly for hookworms, schistosomiasis, and strongyloidiasis.
DISCUSSION

Most of the cases in this study were young males from west Africa. Indeed, 99% of the
subjects in our study were male, being a higher percentage compared with the ratio of the general
immigrant population in Spain in 2011 (53%).1 However, this gender predominance has been
associated with immigrants from Asia and Africa (61% and 65% males, respectively).1 With
respect to country of origin, according to official data, the general immigrant population in Spain
in 2011 was mainly from Romania, Morocco, the United Kingdom, Ecuador, Colombia, and
Bolivia.31 Therefore, in terms of country of origin, our sample does not represent the general
immigrant population in Spain.
Although many cases presented infectious disease, most were asymptomatic (66%), with
previous studies showing slightly higher rates (69–87%).10,11,18,32 Similar to previous studies, no
relationship was found between having symptoms and the presence of imported infectious
diseases, suggesting that screening protocols should be carried out regardless of clinical
status.9,33 The prevalence of pathogenic infectious disease was high (73%). This prevalence was
reportedly lower (45%) in studies including other areas of origin.10 The prevalence of either
infections or noninfectious diseases was 84% in previous studies.7 According to our data, subSaharan immigrants coming through a land-maritime routes are more vulnerable to infectious
diseases.
Latent TB infection.
The prevalence of LTBI (61%) in this study was similar to that of other studies (46–71%),
being higher than the general prevalence in the world (one-third of the world’s population is

estimated to be infected) and in that of other immigrant groups.7–10,12,34 Nonetheless, the
prevalence of LTBI in this study may be overestimated, since false-positive TST result may be
observed in subjects who have received the Bacillus Calmette–Guérin vaccine or are infected
with other mycobacterias.12 This is important to take into account because the side effects of
chemoprophylaxis for LTBI are not negligible.35 Nevertheless, the use of new interferon-gamma
assays (IGRAs) could solve this limitation, although its high cost has precluded its widespread
use in some resource-strained public health settings by the World Health Organization.12,34,36 In a
previous study in Almeria, molecular analyses detected the transmission of TB between
immigrants and the autochthonous population.17 Therefore, as recommended in international
guidelines, TB screening protocols (including IGRAs if possible) are recommended in newly
arrived immigrants from areas with a high prevalences of TB ( 20 cases per 100,000
inhabitants) to achieve early diagnosis and treatment of active or latent infection.22,37
Hepatitis B surface antigen.
In this study, the prevalence of HBsAg in sub-Saharan immigrants (15%) was similar to that
described in other studies (10–19%), being higher compared with other immigrant groups.7–10,38
International guidelines recommend screening in populations in which the prevalence is
estimated to be greater than 2%.39 On the other hand, although the prevalence of HbsAg in subSaharan immigrants remains as high as 10% in some areas in Africa, it has decreased in recent
years probably due to expanded immunization programs in these countries.40 Nonetheless, this
situation is particularly worrisome in our population since apartments and rooms in shelters are
often shared making protective measures a necessity to household contacts.13,39 Therefore
screening for hepatitis B and vaccination in nonimmune persons living in shelters is important to
offer follow-up and treatment of cases, to screen for hepatitis B in possible contact cases and
vaccinate them if necessary.
Malaria.
We detected two cases of malaria both of which were asymptomatic. Asymptomatic malaria
by P. falciparum has been previously described.41 Malaria may be fatal without treatment and
thus, its detection in asymptomatic sub-Saharan subjects is needed, especially taking into account
that this infection may remain asymptomatic in semi-immune individuals for more than 28
months.41,42 In addition, nontreated cases of malaria may be a risk for the host country, as they
can facilitate transmission by mosquito bites, blood transfusion or congenital transmission.
Indeed, although Greece had remained malaria free since 1974, locally acquired Plasmodium
vivax cases have been reported annually since 2010, thereby reinforcing the risk of
reintroduction. However, fortunately, mosquito vectors in Europe today are rarely infected by P.
falciparum.41 Therefore, we recommend that screening for malaria should be considered in
asymptomatic sub-Saharan immigrants. The use of microscopic examination currently remains
the gold standard for malaria diagnosis, however, real-time polymerase chain reaction could be a
good option as it has shown to have a higher sensitivity in asymptomatic patients and requires
less time for technicians to perform.43
Parasites, eosinophilia, and hyper-IgE.
The prevalence of pathogenic intestinal parasites (22%) in our study was similar to that of
others (21–25%).7,10,38 On the other hand, some studies have reported lower prevalences (3–11%)

than what we found, which may be explained by different reasons: experience and type of
laboratory test used for the diagnosis, the difficulties to complete screening protocols in this
population, the short time of arrival to Spain in our population, the area of origin, and different
migratory processes.8,9 Helminths were present in 28% of our cases. Previous studies in
immigrants have described lower prevalences of helminths (6–16%), showing a trend to being
higher in studies in which most cases were from sub-Saharan Africa.7,11,33,44,45
Schistosomiasis and strongyloidiasis are potentially serious diseases and were common in
this group. The prevalence of schistosomiasis (9%) by microscopic examination in this study was
higher compared with other studies (0.3%).4 However, the use of serology tests may present a
higher prevalence of schistosomiasis (0.8–41%).7–10,38 Unfortunately, serology test results remain
positive indefinitely after treatment, and thus, resolved and active infection cannot be
distinguished.46 In addition, serology may give false-negative results, especially in cases with
Schistosoma haematobium infection.47 Schistosomiasis is a chronic, parasitic disease that could
produce severe urinary or gastrointestinal damage.14 The geographical distribution of
schistosomiasis is particularly high in sub-Saharan Africa and is mainly determined by the
presence of snail vectors that need specific climatic conditions. Nonetheless, several studies have
described the establishment of Biomphalaria tenagophila snails in Europe (the intermediate host
of Schistosoma mansoni), and S. haematobium was diagnosed in a family living in Corsica a few
years ago, having been transmitted by Bulinus spp. snails. Thereafter, other cases were
diagnosed, constituting a public health problem for Corsica and Europe.16,48,49 Climatic change,
the establishment of an intermediate host, and the presence of nontreated schistosomiasis patients
could facilitate the transmission of schistosomiasis in Europe and lead to an important public
health problem. Therefore, we recommend direct examination in urine and feces in these cases to
screen for schistosomiasis. Serology could be considered in places with little experience in
microscopic examination or on high suspicion of schistosomiasis and the first parasitological
tests are negative.
The presence of strongyloidiasis in this study was not negligible. In most cases diagnosis was
made by serology, similar to previous studies.8 Serology for strongyloidiasis has usually higher
sensitivity than microscope examination.50
The range of high eosinophilia (21–31%) found in this study was similar to that of other
studies (9–27%).7,8,10,51,52 The prevalence of helminths was higher in cases with eosinophilia or
hyper-IgE (61–65% versus 14–21%). These results were slightly higher in previous studies (64–
77%). However, the diagnoses in some of these studies were based on serological tests that may
give false-positive results.18,27,52 A significant association was found between absolute and
relative eosinophilia and hyper-IgE with the presence of helminths, similar to what has been
described in other studies.52,53 In our study, relative eosinophilia and hyper-IgE were better
indicators of helminth infection than absolute eosinophilia, particularly for hookworms,
schistosomiasis and strongyloidiasis, the most pathogenic helminths. In a study carried out in
Kenya to establish reference intervals for hematology parameters in the local population, the
authors found differences compared with other regions, highlighting the importance of defining
normal reference values, such as for eosinophilia, for populations in Africa.54 Several previous
studies and health guidelines for imported diseases in immigrants use absolute eosinophilia as
single indicator of helminth infection. Taking into account our results, relative eosinophilia and
hyper-IgE should be considered as better indicators of the presence of helminths in sub-Saharan
immigrants. To our knowledge, no other study has shown these results. Nonetheless, further

studies are needed in this regard. However, these helminth infections were also diagnosed in
subjects with normal eosinophil levels or IgE. Thus, we recommend helminth screening in newly
arrived sub-Saharan immigrants according to the area of origin (coproparasitological,
uroparasitological, and hemoparasitic microscopic examination). In cases with high relative
eosinophilia or hyper-IgE and with the first results being negative, further studies should be
considered (three or more coproparasitological studies, charcoal fecal culture, and parasitological
serologies), paying particular attention to possible schistosomiasis and strongyloidiasis.
Coinfections.
More than one-quarter of our study population presented coinfection by different imported
infectious diseases, being similar to previous studies reporting from 9% to 35% of
coinfection.7,10,32 The presence of coinfection should always be considered since a delay in
treatment may, in some cases, lead to serious consequences in both the short term (malaria) and
the long term (HIV, TB, HBsAg, schistosomiasis, and strongyloidiasis) with respect to the health
of the subject involved as well as the public health system. Furthermore, coinfection may alter
the normal course of some infections, such as schistosomiasis and viral hepatitis, HIV and viral
hepatitis, or HIV and strongyloidiasis.55–57
Compliance.
Only 10% of the study population did not complete all of the tests, similar to what has been
reported in other retrospective studies.10,58 Gender, age, and the presence of clinical symptoms
were homogeneous on comparison of lost versus tested cases, and thus it seems reasonable to
assume that these losses did not generate a large bias in the results. However, taking into account
the high prevalence of some infectious diseases in this population, special care should be taken to
avoid losses to follow-up.
In conclusion, our results demonstrate a high prevalence of pathogenic imported infectious
diseases (73%) in newly sub-Saharan immigrants compared with other immigrant groups,
particularly for LTBI, HBsAg, and schistosomiasis. In addition, over a quarter of our subjects
presented coinfection. Some of these infections may lead to the development of severe health
problems, representing a high cost for public health systems in the absence of prompt treatment,
and may be a growing menace for the risk of transmission in host countries. Relative
eosinophilia and hyper-IgE are better indicators of helminth infection than absolute eosinophilia,
particularly the more pathogenic helminths such as schistosomiasis and strongyloidiasis.
According to our results, these infections were present in two of three cases when relative
eosinophilia was present.
According to our results, for the benefit of the individuals and the public health system, it is
advisable to perform accurate screening and tailored protocols—particularly TST or IGRAs,
hepatitis B screening, malaria tests, schistosomiasis (microscopic examination if possible),
strongyloidiasis (at least serology) in newly sub-Saharan immigrants (particularly patients
coming through land-maritime routes, regardless of the clinical symptoms), with great attention
to helminths in case of relative eosinophilia or hyper-IgE. Referral agreements should be
strengthened between shelters for sub-Saharan immigrants and International Health Centers in
the search for new strategies to ensure compliance to medical visits.
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TABLE 1
Standardized analysis for infectious diseases in sub-Saharan immigrants attended at the Unit of International Health
Drassanes, Vall d’Hebron, Barcelona (Spain), from January 2009 to December 2012
Complete blood count with white cell differential and IgE
Creatinine level, liver function tests, and cholesterol and glucose levels
Basic urine test
Serologies: HBsAg, anti-HBc, HCV, TPHA, RPR, and HIV
Tuberculosis: TST (if  35 years old and  5 years since arrival in Spain) and chest X-ray
Helminths and intestinal protozoa: one stool and one urine sample for direct microscopic examination
Microfilaremia: detection of hemoparasites by microscopic examination
Malaria: thick and thin blood smear
anti-HBc = antibodies to hepatitis B core antigen; HBsAg = hepatitis B surface antigen; HCV = antibodies to
hepatitis C; HIV = human immunodeficiency virus; TPHA and RPR = syphilis serology; TST = tuberculosis skin
test.

TABLE 2
Study protocol for sub-Saharan immigrants with high absolute or relative eosinophilia or hyper-IgE and negative
results for helminths in first screening protocol
Three stool samples for coproparasitological study and charcoal fecal culture
If previous microscopic examinations are negative, serologies according to epidemiological background:
Echinococcus granulosus IgG (EIA); Fasciola hepatica IgG + IgM (indirect HA); Taenia solium IgG (EIA);
Toxocara cani IgG (EIA); Onchocerca volvulus IgG, IgG1, IgG2, IgG3, and IgG4 (ELISA); Wuchereria
bancrofti/Brugia malayi IgG, IgG1, IgG2, IgG3, and IgG4 (ELISA); Strongyloides stercoralis IgG (ELISA);
and Schistosoma mansoni (ELISA)
EIA = enzyme immunoassay; ELISA = enzyme-linked immunosorbent assay; HA = hemagglutination.

TABLE 3
Other test for sub-Saharan immigrants according to epidemiologic background
Chronic skin itching: skin snips for cutaneous filariae
Anal itching: Graham test
Diarrhea: fresh stool studies, formalin–ether concentration, stool antigen detection for Entamoeba histolytica,
Giardia intestinalis, and Cryptosporidium, coproculture, modified Ziehl–Neelsen staining
Fever: QBC (and consider other test for imported fever) 
Prolonged cough and fever: Ziehl–Neelsen of sputum
QBC = quantitative buffy coat.

TABLE 4
Country of origin in sub-Saharan immigrants living in shelter centers (N = 180)
Country of origin
Ghana
Gambia
Senegal
Guinea Conakry
Nigeria
Mali
Burkina Faso
Guinea Bissau
Angola, Cameroon, Congo, Democratic Republic of Congo, Liberia, and Sierra Leona

Patients (%)
71 (39.4)
37 (20.6)
23 (12.8)
23 (12.8)
9 (5.0)
6 (3.3)
3 (1.7)
2 (1.1)
1 (0.6) each

TABLE 5

Imported infections
LTBI
Active TB
HbsAg+
Anti-HBc+
HCV
Latent syphilis
HIV
Plasmodium falciparum
Intestinal parasites
Pathogenic intestinal parasites
Pathogenic intestinal poliparasitosis
Helminths
Absolute eosinophilia
Relative eosinophilia
Hyper-IgE
Infectious disease
Coinfections

Number of patients that
performed the test
Cases (%)
142 (78.9)
160 (88.9)
169 (93.9)
168 (93.3)
167 (92.8)
164 (91.1)
167 (92.8)
157 (87.2)
171 (95.0)
171 (95.0)
171 (95.0)
171 (95.0)
156 (86.7)
157 (87.2)
146 (81.1)
180 (100)
180 (100)

Infectious diseases in sub-Saharan immigrants
Positive cases in patients arriving in
Positive cases
Europe by land-maritime route
Cases (%)
Cases (%)
86 (60.6)
78/128 (60.9)
0.0 (0)
0.0 (0)
25 (14.8)
23/149 (15.4)
124 (73.8)
108/148 (73.0)
2 (1.2)
2/149 (1.3)
9 (5.5)
9/146 (6.2)
2 (1.2)
2/148 (1.4)
2 (1.3)
2/139 (1.4)
63 (36.8)
62/151 (41.1)
38 (22.2)
37/160 (23.1)
12 (7.0)
12/160 (7.5)
48 (28.1)
45/151 (29.8)
32 (20.5)
45/139 (32.4)
49 (31.2)
30/138 (21.7)
40 (27.4)
36/130 (27.7)
131 (72.8)
121/160 (75.6)
51 (28.4)
48/160 (30.0)

Positive cases in patients arriving
in Europe by plane
Cases (%)
5/10 (50.0)
0.0 (0)
1/15 (6.7)
13/15 (86.7)
0/13 (0)
0/13 (0)
0/14 (0)
0/13 (0)
4/15 (26.7)
0/15 (0)
0/15 (0)
2/15 (13.3)
3/13 (23.1)
2/13 (15.4)
3/12 (25.0)
7/15 (46.7)
2/15 (13.3)

anti-HBc: antibodies to hepatitis B core antigen; HBsAg = hepatitis B surface antigen; HCV = antibodies to hepatitis C virus; HIV = human immunodeficiency
virus; LTBI = latent tuberculosis infection; TB = tuberculosis. Absolute eosinophilia > 500 eosinophil/mm3; relative eosinophilia > 7%; hyper-IgE > 500 UI/mL;
intestinal parasites: all intestinal protozoa and helminths regardless of pathogenicity.

Fisher’s test
P value
0.51
–
0.69
0.35
1
1
1
1
0.40
0.04*
0.57
0.23
0.75
0.73
1
0.028*
0.23

TABLE 6

Helminths and intestinal protozoa
Number of patients
Coprop. and urop. test*
Microscopic examination for filarias*
Parasitological serologies*
Hookworm
Schistosoma mansoni
Schistosoma haematobium
Schistosoma serology
Giardia duodenalis
Schistosoma stercorali
S. stercoralis serology
Mansonella perstans
Toxocara serology
Ascaris lumbricoide
Trichuris trichiura
Hymenolepis nana
Cases with helminths

Cases (%)
180 (100%)
171/180 (95.0)
157/180 (87.2)
45/180 (25.0)
16/171 (9.4)
10/171 (5.9)
6/171 (3.5)
3/45 (6.7)
10/171 (5.9)
3/171 (1.8)
6/45 (13.3)
7/157 (4.5)
2/45 (4.4)
1/171 (0.6)
1/171 (0.6)
1/171 (0.6)
48/171 (28.1)

Helminths and intestinal protozoa in sub-Saharan immigrants (N = 180)
Absolute eosinophilia
Relative eosinophilia
95% CI
Cases (%)
Cases (%)
–
32/156 (20.5)
49/157 (31.2)
–
31/32 (96.9)
48/49 (98.0)
–
31/32 (96.9)
48/49 (98.0)
–
23/32 (71.9)
36/49 (73.5)
4.7-14.1
6/31 (19.4)
10/48 (20.8)
2.0–9.7
3/31 (9.7)
5/48 (10.4)
0.5–6.7
6/31 (19.4)
6/48 (12.5)
1.4–18.3
0/23 (0.0)
2/36 (5.6)
2.0–9.7
2/31 (6.5)
2/48 (4.2)
0.4–5.0
0/31 (0.0)
1/48 (2.1)
2.3–24.4
4/23 (17.4)
6/36 (16.7)
0.9–8.1
4/31 (12.9)
4/48 (8.3)
0.5–15.1
1/23 (3.6)
2/36 (7.1)
0.0–3.2
0
0
0.0–3.2
0
0
0.0–3.2
0
0
21.1–31.1
19/31 (61.3)
31/48 (64.6)

Hyper-IgE
Cases (%)
40/146 (27.4)
38/40 (95.0)
38/40 (95.0)
28/40 (70.0)
9/38 (23.7)
5/38 (13.2)
5/38 (13.2)
1/28 (3.6)
2/38 (5,3)
1/38 (2.6)
4/28 (14.3)
3/38 (7.9)
1/28 (3.6)
0
0
0
24/38 (63.2)

CI = confidence interval; Coprop. = coproparasitological; Urop. = uroparasitological.
* Number of patients undergoing the test. Absolute eosinophilia > 500 eosinophil/mm 3; relative eosinophilia > 7%; hyper-IgE > 500 UI/mL.

Eosinophilia and/or hyper-IgE
Cases (%)
66/157 (42.0)
63/66 (95.5)
63/66 (95.5)
45/66 (68.2)
12/63 (19.0)
7/63 (11.1)
6/63 (9.5)
2/45 (4.4)
2/63 (3.2)
1/63 (1.6)
6/45 (13.3)
5/63 (7.9)
2/45 (4.4)
0
0
0
36/63 (57.0)

