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Summary Background: The association between the prevalence of hepatitis C virus (HCV)
and immigration is rarely studied, particularly for the immigrants crossing to the resettlement
countries. Most of the published data are confined to those immigrants who were resident in
European countries and rarely immigrated before they reach the final destination. Libya is a
large country in North Africa with the longest coast of the Mediterranean Sea facing the Euro-
pean Union. It has been considered as the main transient station for African immigrants to Eur-
ope. The objectives of this study were to determine: (1) the prevalence of HCV in African
immigrants gathered in Libya from different African countries on their way to Europe and
(2) HCV genotype distribution in these immigrants and its correlation with different demo-
graphic factors.
Methods: A total of 14 205 serum samples were collected in a 3-year period (2013e2015) from
different immigrants from North and sub-Saharan Africa who resided in the African immigrant
campus, Tripoli, Libya. The participants were interviewed, and relevant information was
collected, including socio-demographic, ethnic, and geographic variables. Each serum sample
was tested for anti-HCV antibody using ELISA. The genotypes were determined and assigned
using a specific genotyping assay and correlated with demographic and potential risk factors
of the recruited individuals.
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Results: Of the immigrants studied, 1078 (7.6%) were positive for HCV. The prevalence of HCV
infection ranged from 1.4% to 18.7%; it was higher among individuals arriving from Nile river
(3.6e18.7%) of North Africa, followed by those who arrived from the West African region
(2.1e14.1%), Horn of Africa (HOA, 6.8e9.9%), and Maghreb countries (1.4e2.7%). The relative
risk factor attributable to gender variation was not significant (95% Cl: 0.8513e1.2381). Five
genotypes were detected in 911 African immigrants. Genotypic analysis showed that the pre-
dominant HCV genotypes in this group were genotypes 4, 1, and 2 that accounted for 329
(36.1%), 326 (35.8%), and 131 (14.4%) strains, respectively, followed by genotype 3 that ac-
counted for 87 (9.5%) strains. Genotype 5 was isolated mainly from 18 HOA (2%) and 20 West
African (2.2%) individuals.
Conclusions: The prevalence of HCV is considered high with a unique disparate distribution
among African immigrants crossing to Europe. This indicated that the prevalence of HCV is high
among these immigrants and thus may be reflected on the HCV prevalence in the guest coun-
tries. The broad genetic heterogeneity of HCV genotypes detected here may impact the effi-
cacy of prevention and control efforts for HCV in both Europe and North and sub-Saharan
Africa; hence, an integrated global policy of actions is needed.
ª 2016 Published by Elsevier Ltd.

1. Introduction

Hepatitis C virus (HCV) is a leading cause of liver-related
morbidity and mortality worldwide. The epidemiology of
the infection is highly variable between and within coun-
tries; North and sub-Saharan African countries are of great
interest because they have been considered as high prev-
alence regions with the highest HCV prevalence rate of up
to 23% within these countries [1,2]. Strategies to deal with
HCV identification and treatment must be tailored to the
geographic location and the political and economic envi-
ronment of the region. Although great strides have been
made in reducing HCV transmission risk acquired iatrogen-
ically through contaminated needles, medical procedures,
or receipt of unscreened contaminated blood products,
new challenges related to the changing patterns of disease
incidence are emerging. These may include in particular
immigrants and intravenous drug users (IVDUs) [3,4].
Hence, fresh evaluation and new approaches to disease
prevention are needed.

Immigration is an inexorable process; in 2013, 3.2% of
the global population (231 million individuals) migrated to a
new host nation. This newly emerged population may suffer
from infectious diseases that are usually more exotic or
prevalent in their own countries [5]. In reality, migrants are
often initially healthier overall than the host country pop-
ulation, although they are at a higher risk of carrying latent
forms of some infectious diseases [6]. Some groups may also
be disproportionately at risk of specific infectious diseases
due to increased exposure to risk in their country of origin,
during the migration journey, and because of adverse so-
cioeconomic conditions in the destination country [7]. The
association between the introduction of infectious diseases
and migration has long been recognized. The global distri-
bution of HCV genetic variation has likely been influenced
by historical and contemporary trends in human migration.
For example, strains from West Africa appear to have been
transferred to the Americas through the trans- Atlantic
slave trade [8,9]. Migration from an endemic area to new
regions is also thought to be responsible for changing the

HCV genotype landscape [10]. An example is the emergence
of genotype 6 in industrialized countries such as Canada
and Australia, which is genetically similar to the most iso-
lated genotype of Southeast Asian linage. More recently, a
newly identified genotype 7 has been isolated from a Con-
golese immigrant in Canada [11,12]. Yet, the link between
migration and recent increase in the prevalence of HCV in
Europe remains unclear and is further complicated by the
increase in HCV in the nonmigrants as well.

With the growing ease of travel, globalization of the
world economy, and lack of political settlement, mass
migration has been on the upswing in recent years,
particularly from North and sub-Saharan Africa [13,14].
Libya is a large country in North Africa with the longest
coast of the Mediterranean Sea facing the European Union
(EU). It has been considered as the main landing (transient)
station for African immigrants to Europe; annually, over
80 000 African immigrants gather at the Libyan coasts to
attempt crossing to Europe [15,16]. The epidemiological
data on immigrants to Europe are sparse and fragmentary.
There is paucity of information regarding the epidemio-
logical characteristics of HCV in African immigrants from
these countries; most of the published data are confined to
those immigrants who were resident in European countries
and rarely migrated before they reach the final destination
[17,18]. The investigation of HCV prevalence and subtype
characteristics in African immigrants to Europe will help to
understand the spreading pattern of HCV infection within
Europe and other developed nations. Here, we report the
prevalence of HCV and genotype distribution in African
immigrants from North and sub-Saharan Africa as they
resided in the traverse country before reaching the final
destination in Europe.

2. Materials and methods

2.1. Study population and recruitment

The study was carried out over 3 consecutive years in 4
selected nationally recognized African immigrant campus
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supervised and guarded by the Libyan National authority.
Immigrants who were in apparent good health and did not
report signs or symptoms in the recent or remote past were
asked if they wished to undergo the testing after its
importance had been explained by the healthcare assistant
or practice nurse once a patient had permanently regis-
tered. Participation in the study was completely voluntary,
and signed informed consent, which was written in the
immigrants’ language, was obtained from each participant.
Blood samples for hepatitis C test were then taken from
each participant. All the studied specimens were anony-
mous with a coding number for analysis and used exclu-
sively for academic research, and the patients were not
remunerated. Serum samples were collected from 14205
African immigrants aged between 15 and 58 years. The
samples were collected from newly arrived immigrants
from January 2013 to December 2015 to avoid the increased
potential for de novo HCV infection from the guest country.
The immigrants were from different parts of Africa,
including sub-Saharan countries of Central Africa, East Af-
rica, and West Africa as well as North African countries as
shown in Table 1.

2.2. Laboratory tests

A blood sample of 5e10 ml was collected and transported
immediately to the local Reference laboratory in Tripoli
Central Hospital. Serum was prepared and stored at �20 �C
until tested as previously described [19]. All samples were
tested for anti-HCV antibodies by using a third-generation
enzyme immunoassay (Axsym; HCV EIA 3.0; Abbott

Laboratories, Abbott Park, Illinois) as previously published
[19]. Samples that were positive for anti-HCV antibodies
were retested by the same method and considered as
positive only if the retest was positive.

2.3. Determination of hepatitis C virus genotypes

HCV genotyping was performed by gene amplification using
the COBAS-Amblicor HCV test (this test involves reverse
transcription of HCV RNA into cDNA by PCR, hybridization of
the amplified cDNA with an oligonucleotide probe that
binds enzyme, and catalysis of the conversion of a substrate
to a colored product recognized by COBAS AMBLICOR
Analyzer (Roche Diagnostic, Basal, Switzerland)). This
analysis is used worldwide and covers all the seven inter-
nationally recognized HCV genotypes as previously
described [20,21].

2.4. Data analysis

Data were coded and entered into a database, which was
then cleaned and verified. Data were analyzed using the Chi
square test with Yates’ correction or Student’s t-test for
univariate analysis. The results for all variables are
expressed in the form of rates (%). A multivariate analysis
was conducted using logistic regression to verify the vari-
ables that had a statistically significant influence on HCV
infection as previously described by Daw et al. [20]. The
data were analyzed using SPSS version 11.5 to identify the
distribution of different genotypes and their association
with gender, age, and year of diagnosis.

Table 1 Study population of African immigrants crossing to Europe according to the region and country of origin: 2013e2015.

Region/Country No. of immigrants/year Sample size (%) Ratioa

2013 2014 2015

Central Africa
Chad 379 978 1200 2557 1:6
Central Africa total 379 978 1200 2557 (18) 1:6
West Africa
Burkina Faso/Ivory Coast 160 177 230 567 1:25
Niger/Mali 750 1038 1687 3475 1:4
Nigeria/Ghana 300 305 346 951 1:13
West Africa total 1210 1520 2263 4993 (35.2) 1:3
Horn of Africa (East Africa)
Eritrea 320 250 227 797 1:18
Somalia 660 715 637 2012 1:7
Ethiopia 270 230 215 715 1:20
East Africa total 1250 1195 1097 3.524 (24.8) 1:4
North Africa
Nile River Region
Egypt 326 153 138 617 1:23
Sudan 459 580 859 1898 1:7
Maghreb Region
Maghreb countriesb 238 197 181 616 1:23
North Africa total 1023 930 1178 3131 (22) 1:6
Total 3862 (27.2) 4623 (32.5) 5720 (40.3) 14 205

a Correspondence to the Total no of Immigrants.
b Tunis, Algeria, Morocco.
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3. Results

A total of 14205 different serum samples were collected
from newly arrived African immigrants on their way to
Europe via Tripoli over 3 consecutive years (2013e2015). Of
these, 1313 (22%) samples were collected from North Afri-
can (NA) immigrants, 2515 (17.7%) from the Nile river region
(Egypt and Sudan), 616 (4.3%) from the Maghreb region
(Tunis, Algeria, and Morocco), 2557 (18%) from Central Af-
rican (CA) (Chad), 4993 (35.2%) from West African (WA)
(Niger, Mali, Burkina Faso, Ivory Coast, Nigeria, and Ghana),
and 3524 (24.8%) from Horn of Africa (HOA) (Somalia, Ere-
tria, and Ethiopia) immigrants as shown in Table 1.

All the subjects were aged between 14 and 58 years,
with an average age of 24.17 � 5.14 years. Male gender

predominated among the immigrants, with 13159 (92.6%)
males and 1046 (7.4%) females (M:F; 12:1). Data were
arbitrarily aggregated into 10 years interval according to
the age at the enrollment. The patients were non-
homogeneously distributed into the different age groups,
with a decreasing trend observed for age; approximately
72% of the patients were below 40 years of age. The overall
majority of the studied subjects were within 24e28 years of
age.

The overall prevalence of HCV in the African immigrants
was 7.6% though it varied according to the origin of the
immigrants, ranging from 5.7% to 10.0% as shown in Table 2.
NA Subjects at the Nile river region showed the highest
prevalence of up to 18.7% in Egyptians and 3.6% in Suda-
nese, while the Maghreb immigrants showed the lowest

Table 2 Prevalence of HCV Infection in African immigrants and its association with demographic factors and region of origin. Q12

Demographic characteristics Prevalence of anti-HCV

Total No (%) OR 95%CI

Upper Lower

Age group
�20 1269 13 (1.03) 0.0104 0.0060 0.0180
21e30 5391 253 (4.69) 0.0492 0.0432 0.0562
31e40 4502 329 (7.31) 0.0788 0.0700 0.0889
�41 3043 444 (14.60) 0.1708 0.1525 0.1910
Gender
Male 13 159 1369 (10.4) 0.1161 0.1092 0.1234
Female 1046 106 (10.1) 0.1128 0.0906 0.1403
Region of Origin
Central Africa 2557 146 (5.7) 0.0605 0.0529 0.0691
West Africa 4993 405 (8.1) 0.0883 0.0792 0.0984
Horn of Africa 3524 296 (8.4) 0.0917 0.0807 0.1042
North Africa 3131 314 (10.0) 0.1108 0.0905 0.1357

Table 3 Distribution of HCV genotypes in African immigrants from North and Sub-Saharan Africa.

Region/Country/of origin Strains typed (%) Genotype number (%)

1 2 3 4 5

Central Africa
Chad 97 32 27 0 38 0
Total 97 (10.4) 32 (33) 27 (27.8) 0 38 (39.2) 0
West Africa
Burkina Faso/Ivory Coast 73 41 16 0 12 4
Niger/Mali 105 49 29 3 19 5
Nigeria/Ghana 119 62 21 0 27 9
Total 297 (32.6) 152 (51.2) 66 (22.2) 3 (1) 58 (19.5) 18 (6.1)
Horn of Africa (East Africa)
Eretria 69 20 2 14 26 7
Somalia 78 18 0 20 38 2
Ethiopia 121 27 3 33 47 11
Total 268 (29.4) 65 (24.3) 5 (1.9) 67 (25) 111 (41.42) 20 (7.5)
North Africa
Nile River 198 (21.7) 66 (33.3) 28 (14.1) 6 (3) 108 (54.5) 0
Egypt 63 9 3 6 45 0
Sudan 135 57 25 0 63 0
Maghreb countries 51 (5.6) 21 (41.2) 5 (9.8) 11 (21.6) 14 (27.5) 0
Total 911 326 (35.8) 131 (14.4) 87 (9.5) 329 (36.1) 38 (4.1)
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prevalence ranging from 1.4% to 2.7%. In CA subjects, the
prevalence ranged from 2.3% to 5.7% in Chadians. The
prevalence of HCV in CA immigrants was 5.7%, ranging from
3.6% to 8.2%. Of the samples retrieved from WA immigrants,
8.1% were positive for HCV antibody, ranging 2.1e14.1%.
The prevalence was high in the subjects from Nigeria and
Ghana (14.2%), followed by Burkina Faso/Ivory Coast (8.3%)
and Niger/Mali (7.4%). The prevalence in immigrants from
HOA was (8.4%), with a range of 6.8%e9.9%; it was 6.3%,
8.2%, and 9.3% for subjects from Eritrea, Somalia, and
Ethiopia, respectively. In NA immigrants, the prevalence
was 10.0% and ranged from 1.3% to 18.7%. The Egyptian
immigrants and Nigerians showed the highest prevalence
rates, while the Maghreb immigrants and Chadians showed
the lowest prevalence rates. Male and female immigrants
showed similar prevalence rates of HCV (10.4% and 10.1%,
respectively). The mean age of anti-HCV-positive males and
females was 27.6 � 19.8 years and 23.7 � 18.4 years,
respectively, and itQ3 was higher in those subjects aged over
30 years (P < 0.001) in both genders.

The genotyping analysis of HCV among African immi-
grants is shown in Table 3. Only 911 (84%) of the samples
were typable and were assigned to five different genotypes
(1, 2, 3, 4, and 5). The remaining samples were not typed
due to insufficient sample size. HCV genotypes 4 and 1 were
the most predominant ones that accounted for 36.1% and
35.8% of strains, respectively, followed by genotypes 2 and
3 that accounted for 131 (14.4%) and 87 (9.5%) of strains,
while genotype 5 accounted only for 38 (4.1%) strains.
Genotype 4 was isolated from 111 (%)Q4 of HOA immigrants,

followed NA and WE immigrants, while genotype 1 was
isolated from 152 WA immigrants, followed by HOA and CA
immigrants. Genotype 2 was isolated from 66, 52, 5, and 8
WA, CA, HOA, and NA immigrants, respectively. Genotype 3
was isolated from 67 HOA and 17 NA immigrants mainly
from the Maghreb region and from only 3 WA immigrants
(i.e., Mali and Niger). Genotype 5 was isolated from 20 HOA
and 18 WA immigrants.

The prevalence of HCV and the distribution of the ge-
notypes vary significantly according to the geographical
regions from where the immigrants arrived as shown in
Fig. 1. The frequency and diversity of genotypes appear to
differ from one region to another. Although genotypes 1, 2,
and 4 were isolated from all the studied population, we
found that genotype 4 was widely present in NA and HOA
immigrants, followed by CA immigrants. However, the fre-
quency of genotype 4 was significantly lower in WA immi-
grants in whom genotype 1 dominated in particular.
Genotype 5 was isolated only from HOA and WA immigrants
in a similar proportion.

4. Discussion

Immigration is a global phenomenon, and immigrants may
harbor some infectious diseases. Such new infectious
agents may be introduced into the indigenous population
and impact public health. Therefore, it is essential to
investigate and monitor some infectious agents in the im-
migrants, especially viral hepatitis [23]. Epidemiological

Fig. 1 Detailed mapping of immigrants flow and HCV prevalence and genotype distribution in immigrants from North and sub-
Saharan Africa. The thickness of the red arrows is roughly proportional to the percentage of observed immigrants from 2013 to
2015.
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studies of HCV in this group are crucial for the formulation
of preventive strategies and planning of healthcare pro-
grams worldwide. Africa has experienced severe HCV, HBV,
and HIV pandemics, and African individuals are highly prone
to risk factors that can easily transmit such infections.
North and sub-Saharan African countries have the highest
prevalence rate of HCV, with prevalence of up to 26% in
some of these countries [24,25]. The frustrating economic
and social conditions, lack of security, and personal aspi-
rations have enforced many Africans to leave their native
land and seek immigration to Europe [26]. Most of the
studies on immigrants focus on disparities between immi-
grants and native population in the respective host coun-
tries, providing insights into differences in exposure to risk
factors and access to health services [27]. This approach
ignores how different factors affect migrants’ health at
different stages of their livesepreceding, accompanying,
and after the migration process [28]. To date, few studies
have investigated the infectious states of immigrants during
the traverse and before settlement in the host country [29].

Libya, given its central location in the Mediterranean
basin with a longest coast, represents the main gate of
entrance for African immigrants into Europe, particularly
from North and sub-Saharan Africa. This is clearly evident
from the flight of immigrants during the upheaval in North
Africa in spring 2011 [17,30]. Data on the prevalence of HCV
in the African immigrants during the traverse are rarely
available. Researchers should therefore prioritize such
studies to articulate the needed policy to prevent and
manage HCV infection and the consequent burden on im-
migrants, transit, and host countries.

In this study, we observed a high prevalence of HCV in
immigrant population arriving from North and sub-Saharan
Africa. Our results showed that HCV prevalence in African
immigrants ranged from 1.6% to 18.7% depending on the
country of origin, and revealed that those arriving from
West Africa and the Nile region, particularly Egypt, had the
highest HCV prevalence among the studied population. The
individuals from these countries included in this study were
mainly young people with a mean age of 24e35 years,
which accounted for a high prevalence of HCV, while the
older age groups tend to show even higher prevalence of
HCV infection. Both males and females had a high preva-
lence of HCV, despite the fact that most of the immigrants
were adult males. However, further studies are needed to
clarify this assumption [31].

Among the NA countries, Tunisian, Algerian, and
Moroccan immigrants showed low prevalence of HCV at
1.6%, though it was higher in Sudanese (3.7%) immigrants
from the Nile river region. Studies from these countries
have shown a considerable variation between the popula-
tion subsets [1]. Egypt has the highest HCV prevalence
globally, hovering around 14.7%, with 15% of the total
population having been infected [32,33]. Libya (i.e., the
traverse land) borders Egypt, but has a lower endemicity
for HCV, which is estimated to be 1.2% [19,34] Tunisia and
Morocco have intermediate HCV prevalence, with the rates
falling between 1.4% and 7% for the general population
[35,36]. There is a paucity of data for Algeria in that the
only figure for a national prevalence dates from 2009, and it
is estimated that 2.5% of the population is HCV-positive
[37]. There is also scarceness of data regarding the

prevalence of HCV in general population of Sudan. A limited
number of studies on specific groups have shown that the
prevalence of HCV varies from 1.8% to 4.7% [38]. However,
published data on the prevalence of HCV in the Maghreb
region population are incomplete, and further studies are
needed particularly among general population and groups
with attributable risk factors [1,39].

Sub-Saharan Africa has been considered a region with
the highest HCV burden. However, HCV seroprevalence in
sub-Saharan Africa is particularly patchy, and there is
scarceness of data in some countries. Most of the published
data are either based on data analysis or selected group of
people. Immigrants from sub-Saharan Africa have shown a
considerable variation in HCV prevalence based on the
country of origin. The highest rate was reported in WA
immigrants coming from Nigeria and Ghana, followed by
Burkina Faso and Ivory Coast, though it was low among
immigrants from Niger and Mali. In Central Africa, the
Chadian immigrants show a moderate prevalence of HCV
similar to that in Somalis and Eritreans in the HOA. How-
ever, the prevalence reached up to 7.1% in Ethiopian im-
migrants. Studies from Mali, Ethiopia, and Nigeria have
shown a higher prevalence of HCV in these countries;
however, no similar studies were published from Chad,
Niger, Somalia, and Eretria [40e42]. In a recent review,
Riou et al. [43], reported a pooled HCV seroprevalence
across low-risk cohorts and general adult African population
varying from 6.9% [6.0e7.8] in the central Africa region to
4.3% [4.0e4.7] in West Africa and 0.9% [0.8e1.0] in South-
East Africa. Although these studies highlight the concern
of high prevalence of HCV in sub-Saharan Africa, they are
extremely heterogeneous and did not provide reliable in-
formation at the country level. The present study gives
more certainty to the robustness of the accurate preva-
lence of HCV within these countries.

Immigration has influenced the prevalence of HCV within
the southern regions of the EU. Greece, Italy, France, and
Spain have reported a higher level of HCV (2e7%) than Libya
in North Africa [44,45]. Spatial geographic spots in the
Netherlands and Germany (with large numbers of immi-
grants have also shown a higher rate of HCV (7%) than the
other regions of the same countries [46]. This indicates
emergence of HCV epidemics within these countries. Our
results are in concordance with the published data of Af-
rican refugees in European countries. In a study performed
in Verona (Italy) in 2008 among 182 sub-Sahara African
refugees, 2.7% of the refugees were anti-HCV positive,
while in Greece, 12.5% of the African refugees were anti-
HCV positive [47,48]. However, such studies are usually
generalized and do not categorize the immigrants based on
their home country. Furthermore, being resident in the host
country for a longer period of time may influence the HCV
seroprevalence of the immigrants. Therefore, further
studies are needed on the immigrants as they arrive
immediately at the European borders.

Various HCV genotypes were detected among the African
immigrants in this study. Certain genotypes are common
among all the immigrants (genotypes 1, 2, and 4), though
they differ in ratio, while other subtypes such as genotypes
5 and 3 are restricted to certain regions and certain in-
stances, respectively. In NA immigrants, genotype 4 is
predominant among the Egyptian and Sudanese immigrants
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and is less common among the Maghreb region immigrants
in whom genotypes 1 and 2 are the most common geno-
types. This is in agreement with other studies on genotype
distribution in NA countries; these studies showed that the
predominant HCV genotypes circulating in the general
population are 1 and 2, except for Libya and Egypt, which
are distinct and exhibit genotype 4 as the most commonly
circulating strain [20,49]. The distribution of HCV geno-
types among the sub-Saharan African immigrants is
distinctive and relatively diversified. Chadians immigrants
from Central Africa predominantly harbor genotypes 4, 5,
and 3, though those from the WA region carry genotypes 2,
3, and 1. HOA immigrants showed genotypes 4, 2, 5, and 1.
This is also in agreement with previous studies from West
Africa and Ethiopia [41,50,51]. However, we have no pre-
vious study data on HCV genotypes in Sudan, Chad, Eretria,
Somalia, and Niger for comparison. Hence, the present
study can be considered as the first insight to illuminate the
epidemiological nature of HCV among these countries.

Patterns of HCV genotypes observed in the Central and
North Africa were quite similar those in the Nile river and
HOA regionsQ5 , although the geographic distribution of ge-
notypes differed among the 4 regions (p Z 0.040) and
showed significantly lower frequency in the North Africa
than in the West and HOA regions (p Z 0.027). Genotype 5
was found only in immigrants arriving from Somalia,
Ethiopia, and Burkina Faso, but not in immigrants arriving
from North Africa. A prior study in Libya, the traverse land
of the African immigrants, demonstrated a mosaic distri-
bution of all these genotypes including genotype 5, with a
higher frequency of genotype 4 (26.6%) and 1 (17.6%)
[20,21]. This may indicate the influence of African immi-
grants on the integration of these genotypes within the
Libyan community; phylogenetic studies are needed to
confirm this speculation.

In this study, we reported a wide variety of HCV geno-
types among African immigrants, most of which are rarely
seen in native Europeans. This may be reflected on the
epidemiological manifestations of HCV in the host coun-
tries. The prevalence rates of HCV genotypes has changed
and has increased steadily in certain regions of Europe,
particularly France, Italy, Greece, and Spain [52]. In France
alone, the prevalence of HCV genotype 4 increased from 4%
in 1990 to more than 11% in 2000. A recent study showed
that genotype 4 was the second most frequently detected
genotype and was found in 23% of a large cohort of HIV-
positive homosexual men from Europe and Australia
[53,54]. Our study showed that HCV genotypes 4 and 1 were
the common genotypes among the studied immigrants and
accounted for more than 35% of the isolated strains. Similar
data were reported among immigrants resident in Italy,
France, the Netherlands, and Germany [46,55]. Because of
these trends, regional differences in HCV genotype preva-
lence and epidemiology may warrant consideration of
prevention and treatment strategies that are tailored to
local and regional needs.

The health dimension of immigration is a critical issue
for both transit and final destination countries, and a sen-
sible strategy for evaluating infections in immigrants ulti-
mately requires knowledge of the disease patterns in these
immigrants before their integration in the host society [56].
As immigrants reside in their final destination country, they

are known to be a marginalized and vulnerable group who
experience a range of social and psychological issues,
including but not limited to unemployment, low income,
and feeling of alienation and detachment from the host
country population [57,58]. These factors also expose them
to more risky behaviors such as sexual promiscuity and drug
addiction. Hence, they may act as a vector of HCV trans-
mission in the host community. The high incidence of HCV
infection in these immigrants may indicate that concomi-
tant infectious diseases such as HIV, HBV, and MDR-TB could
affect these groups [59]. The emergence of these diseases
within the immigrants is likely to threaten EU countries.
Therefore, the adoption of national or subnational migrant
health policies is not simply one-way traffic, and new
persistence and perseverance policies are needed to com-
bat such infections [60].

Our present study was carried on a certain group of
population described as immigrants. They are young and
healthy section of the African society, and thus, it high-
lights the heavy burden of HCV in African countries.
Although the trend of HCV infection in these immigrants
could not be easily extrapolated to the general population
[19,32], the present study could be used as a vehicle for
further understanding of the epidemiology of HCV in Afri-
can countries. This study had some limitations. First, we
could not estimate the number of viremic HCV cases in
immigrants that could benefit from antiviral therapy. Sec-
ond, diagnosis of HCV infection was based on detection of
antibodies rather than on detection of HCV RNA, which
might have yielded some false results. Third, the assess-
ment of liver function was not included. Fourth, although
biased information is possible, it is unlikely that this could
have caused a large impact on the accuracy of the results
because the demographic data is collected based on trust
of verbal communication with the immigrants as most of
them do not carry any personnel documents. Nevertheless,
our data provide valuable insights into the burden of HCV
infection in these populations.

The strength of our study is that it included a large
number of immigrants arriving from different regions of
Africa with a high prevalence of HCV. This is more likely to
influence EU countries’ healthcare systems regarding viral
screening and guidelines for antiretroviral therapy [61,62].
Recent studies have revealed that the population dynamics
of infectious agents are greatly influenced by a variety of
epidemiological factors, including host population size and
density, the spatial distribution of the host, and the rate of
contact between individuals [63]. Hence, additional studies
are needed to be performed on the underlying social fac-
tors that may play a key role in determining the rate and
pattern of HCV spread among immigrants and influence
future intervention policies.

5. Conclusion

In conclusion, our findings show a high prevalence of HCV
infection with distinct heterogenic genotypes in various
immigrant populations from North and sub-Saharan Africa.
Early identification of HCV infection is essential to facilitate
treatment of infected individuals, which will confer medi-
cal benefits to the individual and curtail the continuing
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spread of HCV infection in the host country, traverse
country, and land of origin of the immigrants. Therefore,
further studies are needed on the follow up of the epide-
miology of HCV in immigrants during their resettlement in
the host country. Hence, neoliberal policies of HCV pre-
vention should be introduced and even extended beyond
the European borders to reach Africa. In sub-Saharan Afri-
can countries, the governments generally took a minimalist
approach toward their to-be immigrated citizens. There-
fore, these policies may include but not limited to eco-
nomic support, training, infection prevention, and geo-
security programs guided by European initiatives at NGOs
and government levels [64,65].
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