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A B S T R A C T

Background: Literature on health events in HIV-infected travellers is scarce, particularly in sub-Saharan African
(SSA) migrants.
Methods: We investigated health events in HIV-infected SSA migrants living in France during and after travel to
their native country. All had a pre-travel plasma viral load (pVL) below 200 copies/mL and were on stable
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combined antiretroviral therapy (cART). Logistic regression models were used to assess the risk factors for at
least one adverse health event or febrile event.
Results: Among 264 HIV migrants, pre-travel median CD4 count was 439/mm3 and 27 migrants (6%) experi-
enced a low-level viremia between 50 and 200 copies/mL. One hundred (38%) experienced at least one event
(13 experienced two events). The most common events were gastrointestinal, including diarrhoea (n= 29,
26%), respiratory events (n=20, 18%), and malaria (n= 17, 15%; 1 death). In multivariable analysis, a pre-
travel low-level viremia and a lack of pre-travel medical advice significantly increased the risk for any event (OR
4.31, 95% CI, 1.41–13.1; and OR 3.62, 95% CI, 1.38–9.47; respectively). A lack of pre-travel advice significantly
increased the risk for febrile event.
Conclusions: Early and tailored counselling on pre-travel medical advice regarding diarrhoea and vector-borne
diseases prophylactic measures in HIV-infected SSA migrants should be emphasised before travel to Africa.

1. Introduction

There are approximately 5.8 million migrants (8.8% of the whole
population) living in France; 670,000 of those migrants were born in
sub-Saharan Africa (SSA) [1]. Furthermore, migrants originating from
SSA constitute 23% of the 200,000 HIV-infected individuals in France
[1–3]. Since the introduction of combined antiretroviral therapy
(cART), the quality of life of HIV-infected individuals has markedly
improved. As a result, HIV-infected SSA migrants travel more fre-
quently to their native countries for long travel duration [3,4].

In comparison to the general population of travellers, HIV-infected
SSA migrants are at greater risk of contracting infectious diseases,
particularly malaria. This could be due to two factors. First, more severe
malaria cases are associated with decreased CD4 cell counts [5–8].
Second, there is a perception of low risk of infection that limits pre-
travel physician visits and prevention counselling [9–13].

Studies on the travel-related health problems of HIV-infected per-
sons that visit tropical regions are scarce and often small and retro-
spective in nature [6,8,14–20]. Further, no such studies have specifi-
cally focused on HIV-infected SSA migrants living in a Western country
who visit their native country of origin. The aim of our study was to
describe travel-related health events and their risk factors in HIV-in-
fected SSA migrants included in the ANRS VIHVO study.

2. Material and methods

2.1. Design and population

Between July 2006 and June 2009, the ANRS VIHVO study pro-
spectively enrolled 268 HIV-infected migrants, who were SSA natives
living in France, within 8 weeks of a visit to their native country for
between 2 weeks and 6 months. We selected stays longer than 2 weeks
in order to exclude touristic trips that do not address critical problems
for HIV physicians in terms of care. The 6-month limit delay was chosen
because it was not possible for pharmacies to dispense more than 6
months of ART on one occasion when authorized by the prescribing
physician [21].

The aim of the ANRS VIHVO Study was to identify travel-related
risk factors of adherence failure to cART [21] and potential interactions
between cART and antimalarial drugs administration [22]. The inclu-
sion criteria were as follows: aged at least 18 years, current HIV plasma
viral load (pVL) < 200 copies (cp)/mL, and unchanged cART for at
least 3 months prior to enrolment. Having a pVL<200 cp/mL was
defined as a controlled infection. This included an undetectable viral
load if pVL was<50 cp/mL and low-level viremia if pVL was ≥50 cp/
mL. Participants were enrolled in 24 French university outpatient
clinics.

Secondly, we performed an ancillary analysis including all the
participants of ANRS VIHVO study while focusing on travel-related
events.

Participant characteristics and travel data were collected at enrol-
ment during the 8 weeks preceding the trip, as well as within the week
following their return to France. Adherence to prophylactic measures
and travel-related health events of migrants were recorded on a stan-
dardised form by physicians at two visits: during the week following
their return to France and during another visit planned between 8 and
12 weeks after their return to France.

2.2. Pre-travel medical advice and prophylactic measures

Pre-travel medical advices were given and prophylactic measures
prescribed either in the setting of an HIV outpatient clinic or in a spe-
cialized pre-travel clinic especially when participants were referred for
yellow-fever vaccination. Thus, pre-travel advices were not system-
atically and uniformly provided. We considered that participants had
received pre-travel medical advice on diarrhoea and vector-borne dis-
eases when counselled on both faecal-oral illness prevention, including
hand washing, water hygiene, food hygiene, and vector-borne disease
prevention (including cutaneous repellents, clothing repellents and bed
netting), during the pre-travel visit. Adherence to vector control mea-
sures was defined as the use of at least one of the following control
measures during travel: cutaneous repellents, clothing repellents, or
bed netting. Adherence to malaria chemoprophylaxis was defined as
compliant use of any recommended drug, i.e. less than one missed dose
per week. The exception was mefloquine compliance, for which one
missed dose during the entire period of prophylaxis was considered
non-compliance.

2.3. Travel-related health events

Travel-related health events were defined as all health events oc-
curring during travel or within the month following their return, with
the exception of malaria (which was included even if it occurred more
than 1 month after returning). The events were categorised according to
the Geosentinel network guidelines [12], as follows: malaria; diarrhoea
and other gastrointestinal; upper and lower respiratory; oral and dental;
cardiovascular; febrile unspecified; dermatologic; neurologic and sen-
sorineural; injury and musculoskeletal; genitourinary and gynaecologic;
ophthalmologic; or metabolic. Events were described according to their
time of occurrence, i.e. during or after travel, and according to whether
subsequent medical care (i.e. outpatient visit, hospitalisation, medical
evacuation) was sought. All diagnoses of malaria, both confirmed
(documentation of Plasmodium) and suspected (clinical signs including
response to specific therapy), were considered.

2.4. Statistical analysis

Univariable and multivariable logistic regression models were used
to examine factors associated with the occurrence of at least one travel-
related health event during or after travel. Gender, age, AIDS stage,
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CD4 count, pVL, cotrimoxazole prophylaxis, cART regimen, duration of
cART, travel duration, and pretravel advice were considered in the
analysis. Variables with a p-value< 0.20 in the univariable analysis
were included in the multivariable model. Factors associated with the
occurrence of at least one febrile event (malaria or unspecified fever)
were also assessed. The pVL variable was included in the framework of
both multivariable models because we considered that viral replication
which occurs previously to the travel reflecting adherence to cART
could be associated with health events such as febrile illness, diarrhoea
or HIV-related infections. The analysis was performed with SAS soft-
ware (ver. 9.3; SAS Institute, Cary, NC, USA).

2.5. Ethics

This study was approved by the Institutional Ethics Committees of
Direction Générale de la Santé and Comité de Protection des Personnes
de la Pitié-Salpêtrière, during the session of 26/04/2006. All partici-
pants received written information, signed consent forms, and were
informed of their right to prevent their personal data from being used.

3. Results

3.1. Study population and travel characteristics

Among the 268 migrants enrolled in the VIHVO ANRS study, 264
attended their post-travel visit and were included in this study. Migrant
characteristics are summarised in Table 1. In total, 157 (59%) of the
migrants were females, with a median age of 41 years (interquartile
range [IQR]: 35–48 years). Pre-travel CD4 cell counts ranged from 66 to
1,580/mm3, with a median count of 439/mm3 (IQR: 329–570/mm3).

The main reason for travel was to visit friends or relatives (239
[89%] individuals). All participants travelled to their country of origin:
129 (49%) travelled to Central Africa, mainly Cameroon (n=64),
Congo (n= 25), the Democratic Republic of Congo (n=19), and
Central African Republic (n=10). Additionally, 122 (46%) travelled to
West Africa, mainly Ivory Coast (n=42), Mali (n= 36), and Togo
(n= 8). Further, 10 participants (4%) travelled to East Africa. The
median travel duration was 5 weeks (IQR: 4–8 weeks).

3.2. Pre-travel medical advice and prophylactic measures

Pre-travel medical advice on diarrhoea and vector-borne diseases
was provided to 227 (92%) of 248 migrants with available data. Among
the 227 migrants who received pre-travel medical advice on diarrhoea
and vector-borne diseases, 111/199 (56%) reported adherence to at
least one of the vector control measures. Malaria chemoprophylaxis was
prescribed to 236 (98%) of the 241 migrants with available data, and
154/236 (65%) reported adherence. Doxycycline was the main type of
malaria chemoprophylaxis prescribed in 174/236 (74%) migrants.
Among the 226 migrants with available data, 206 (91%) were vacci-
nated for yellow fever, 160 (71%) for diphtheria-tetanus-poliomyelitis,
and 69 (31%) for typhoid fever, either previously or during the pre-
travel advice visit.

3.3. Travel-related health events

At least one health event was reported in 100 (38%) migrants,
among whom 13 had two events. Among the overall 113 events, 76
(67%) occurred during travel and 56 (50%) required medical care of
which 38 (68%) were sought during the travel. These included 45
outpatient visits, 10 hospitalisations, and 1 medical evacuation (Figs. 1
and 2).

The 113 health events were categorised as follows (Table 2): 29

Table 1
Participants and travel characteristics of 264 HIV-infected sub-Saharan mi-
grants living in France and visiting their native country, the ANRS VIHVO study
(2006–2009).

Na n (%)

Gender, n (%) 264
Male 107 (41)
Female 157 (59)

Age (years), Median (IQR) 264 41 (35–48)
Mean CD4 count (cells/mm3), Median (range) 263 439 (66–1,580)
Mean CD4 count (cells/mm3), Median (IQR) 263 439 (329–570)
Type of housing, n (%) 264
Family 236 (89)
Friends 5 (2)
Hotel 8 (3)
Own home 6 (2)
Rented apartment 8 (3)
Other 1 (1)

Travel destination, n (%) 264
Central Africa 129 (49)
Cameroon 64
Congo 25
Democratic Republic of Congo 19
Central African Republic 10
Other countries 11

West Africa 122 (46)
Ivory Coast 42
Mali 36
Togo 8
Other countries 36

East and Southern Africa 10 (4)
Islands 3 (1)

Travel duration (weeks), Median (IQR) 261 5 (4–8)
Pre-travel advice (diarrhoea and vectors), n (%) 248
No 21 (8)
Yes 227 (92)

Adherence to at least one vector control measureb, n
(%)

199

No 88 (44)
Yes 111 (56)

Adherence to cutaneous repellentb, n (%) 199
No 120 (60)
Yes 79 (40)

Adherence to bed-netsb, n (%) 199
No 132 (66)
Yes 67 (34)

Adherence to clothes repellentb, n (%) 199
No 193 (97)
Yes 6 (3)

Malaria chemoprophylaxis prescribed, n (%) 241
Chloroquine alone 1 (0)
Mefloquine 28 (12)
Atovaquone–Proguanil 23 (10)
Doxycycline 174 (72)
Chloroquine–Proguanil 10 (4)
No prophylaxis 5 (2)

Adherence to malaria chemoprophylaxis, n (%) 236
Not collected 39 (17)
Not adherent 43 (18)
Adherent 154 (65)

Vaccination against yellow feverc, n (%) 226
Not up to date 20 (9)
Before travel advice visit 155 (69)
During travel advice visit 51 (22)

Vaccination against
diphtheria–tetanus–poliomyelitisc, n (%)

225

Not up to date 65 (29)
Before travel advice visit 118 (52)
During travel advice visit 42 (19)

Vaccination against typhoid feverc, n (%) 226
Not up to date 157 (69)
Before travel advice visit 36 (16)
During travel advice visit 33 (15)

IQR, interquartile Range.
a N=migrants with available information.
b Adherence to vector-control measures was assessed only in the 227 patients

who received pre-travel advice.

c Vaccination analyses were conducted in the patients with available data for
both previous vaccinations and vaccinations during the visit.
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(26%) diarrhoea and other gastrointestinal events, 20 (18%) upper and
lower respiratory events, 17 (15%) malaria events, 10 (9%) neurologic
and sensorineural events, 10 (9%) dermatologic events, 7 (6%) un-
specified febrile events, 7 (6%) injury and musculoskeletal events, 4
oral and dental events, 4 genitourinary and gynaecologic events, 2
ophthalmologic events, 2 metabolic events, and 1 AIDS-related event.

The only fatal event that occurred during the study was severe
malaria in a 26-year-old Nigerian woman with a pre-travel pVL<50
cp/mL and a CD4 T cell count of 354/mm3. The participant also showed
a lack of compliance to doxycycline prophylaxis and post-travel
pvL<50 cp/ml, CD4 T cell of 194/mm3 with concomitant Plasmodium

falciparum parasitaemia of 1.8% at admission. The participant was
hospitalised in the intensive care unit and expired 2 months later due to
refractory acute respiratory distress syndrome.

3.4. Risk factors for travel-related health events

The risk factors for at least one travel-related adverse health event
are shown in Table 3. Pre-travel low-level viremia (pVL between 50 and
200 cp/mL) and lack of pre-travel medical advice regarding diarrhoea
and vector-borne disease prevention were significantly associated with
travel-related health events (adjusted odds ratio [aOR] 4.31 [95% CI,

Fig. 2. Travel-related health events according to medical-care-seeking behaviour in 264 HIV-infected sub-Saharan migrants living in France and visiting their native
country, the ANRS VIHVO study (2006–2009).

Fig. 1. Travel-related health events according to the timing of occurrence during or after travel in 264 HIV-infected sub-Saharan migrants living in France and
visiting their native country, the ANRS VIHVO study (2006–2009).
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1.41–13.1] and 3.62 [95% CI, 1.38–9.47], respectively) after adjust-
ment for the duration of cART.

The risk factors for the occurrence of at least one travel-related
febrile event are shown in Table 4. A lack of pre-travel medical advice
regarding diarrhoea and vector-borne disease prevention was sig-
nificantly associated with a febrile event (aOR 4.60 [95% CI,
1.24–17.1]) after adjustment for age, pVL, cART duration and type of
cART (protease inhibitor (PI)-based regimen vs. other).

4. Discussion

In this study, 100 (38%) of 264 HIV-infected sub-Saharan migrants
living in France experienced at least one travel-related adverse health
event during travel to their native country, among whom 13 had two
events. Medical care was sought for 56 (50%) of the 113 events.
Diarrhoea and other gastrointestinal disorders were the most common
events, followed by respiratory symptoms and malaria-related events.
Reported adherence rates to vector control measures and malaria che-
moprophylaxis were low. Participants with low-level pre-travel vir-
emia, and those receiving no pre-travel medical advice on diarrhoea
and vector-borne diseases, had about a four-fold higher risk of experi-
encing travel-related health events than those with undetectable pVL
and pre-travel medical advice, respectively. Lack of pre-travel medical
advice was also associated with the occurrence of a febrile event.

Because consultation conducted in a specialized pre-travel clinic
was not systematically offered, some participants might have missed
dedicated pre-travel medical advices possibly explaining suboptimal
compliance to prophylactic measures. More, malaria prophylaxis and
travel-related vaccinations are not refunded by the French Social
Security and low awareness of health risks during the travel is clearly
recognized among migrants visiting friends and relatives (VFRs)
[10,23].

One third of our participants experienced at least one travel-related
health event, which was lower than the 64–87% of health events re-
ported in the general population of international travellers to resource-
limited countries [11,24–27]. This was despite our focus on SSA where
the risk for travel-related health events is particularly high compared to
other parts of the world [8,9,11–13]. The low proportion of events in
our study population could be partly explained by a lower burden of
diarrhoea and other gastrointestinal events in migrants native to SSA
compared to non-migrants. This could be explained by the controlled
HIV infection in our cohort, the high proportion of participants who
sought pre-travel medical advice, and the existence of local mucosal
immune responses against feco-oral transmitted illnesses in migrants
originating from SSA [28–30]. The single case of fatal malaria shows
the potential severity of this disease [31], especially among HIV-in-
fected immunocompromised individuals [5–8,32,33], and the need for
careful anticipation of travel with tailored counselling to include re-
levant advice on malaria prophylaxis.

Studies on travel-related health problems in HIV-infected in-
dividuals visiting tropical regions are scarce, and most data available
are from small samples that do not focus on migrant populations
[6,8,14–20]. However, three observational studies that assessed travel-
related health events among HIV-infected travellers had significantly
large sample sizes [6,8,14]. Belgian (93 HIV-infected individuals) and
Spanish (72 HIV-infected individuals) studies showed that infectious
events and related hospitalisations were more frequent in HIV-infected
travellers than in non-infected ones. Malaria was the most frequent
event and occurred twice as frequently in HIV-infected travellers. Fur-
ther, the second most frequent health events were respiratory tract
infections and infections due to intestinal parasites, respectively in the
Belgian and in the Spanish cohorts. Finally, a retrospective, cross-sec-
tional study (763 individuals from the Danish HIV Cohort) did not focus
on tropical regions but showed as in our study, that diarrhoea was the
most frequent health problem during travels, followed by respiratory
and dermatologic events. This significant frequency of respiratory
events (including pneumonia) in the literature [6,14] and in our study
are in accordance with a recent meta-analysis study showing a higher
incidence of pneumococcal diseases in immunocompromised persons,
especially in HIV-infected ones, than in healthy persons [34].

Our study focused specifically on HIV-infected SSA migrants living
in a Western European country and visiting their country of origin. Our

Table 2
Detailed description of travel-related health events in 264 HIV-in-
fected sub-Saharan migrants living in France and visiting their native
country, the ANRS VIHVO study (2006–2009).

Diarrhoea & gastrointestinal events 29
Diarrhoea 22
Abdominal pain 2
Nausea/vomiting 2
Colic amoebiasis 1
Liver cytolysis 1
Constipation 1

Respiratory events 20
Flu-like 4
Pneumonia 3
Sinusitis 3
Rhinitis 3
Bronchitis 2
Otitis 2
Coughs 2
Pertussis 1

Malaria events 17
Confirmed 6
Suspected 11

Neurologic & sensorineural events 10
Headache 2
Fatigue 2
Cerebral ischemic attack 2
Dizziness 1
Lower limb paraesthesia 1
Lower limb myalgia 1
Tinnitus 1

Dermatologic events 10
Rash 2
Mycosis 1
Abscess 1
Loiasis 1
Leg wound 1
Lichen planus 1
Condyloma 1
Pruritus on limbs 1
Drug-induced photosensitivity 1

Febrile unspecified events 7
Injury & musculoskeletal events 7
Fracture 2
Sprain 2
Sciatic 1
Lumbago 1
Metacarpophalangeal pain 1

Oral & dental events 4
Pharyngitis 3
Dental pain 1

Genitourinary & gynaecologic events 4
Spontaneous miscarriage 1
Induced abortion 1
Pollakiuria 1
Vaginal fungal infection 1

Ophthalmologic events 2
Conjunctivitis 2

Metabolic events 2
Diabetes disorder 2

AIDS-defining event 1
Tuberculous arthritis 1

TOTAL events 113
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participants had high median CD4 cell counts and cotrimoxazole pro-
phylaxis prescribed to people with low CD4 cell counts, lowers the risk
of infectious events [35,36]. This could explain that immunosuppres-
sion was not associated with travel-related health events in our study
even though the risk of infectious diseases and hospitalisation is higher
in HIV-infected travellers than in uninfected ones [6,8], as most HIV-
infected travellers to SSA are migrants VFRs combining a high risk of
travel-related health events and low awareness of health risks
[4,10,14].

Participants to the ANRS VIHVO study showed a 11.5% decrease in
cART adherence during the travel, mainly associated with lower so-
cioeconomic conditions, negative perception about ART effectiveness, a
prolongation of the stay and unexpected traumatic events during the
stay abroad [21]. Even more, PI-containing cART compared to other
cART was associated with virological rebound after the travel [37]. In
our sub-study, PI-based cART regimen and cART duration of less than 5
years were close to be statistically significant risk factors for travel-
related febrile events. This is because a shorter cART duration might be
associated with poorer immunologic status and lower likelihood of re-
covery [38]. Additionally, due to the potential digestive side effects of
PI, and to the potential pharmacokinetic interaction between PI and
some types of malaria chemoprophylaxis, the oral bioavailability of
malaria chemoprophylaxis may be lower in participants on PI-based
cART [22].

Our study has some limits. The ANRS VIHVO study was mainly
designed to assess adherence to cART in HIV-infected migrants

traveling to their country of origin, and the travel-related health events
were prospectively reported by the participants at the two post-travel
visits. However, all health events were retrospectively validated by two
physicians that are experienced in HIV care and travel medicine. The
limited number of febrile events also limited the robustness of the
conclusion. However, this ANRS VIHVO sub-study is currently the lar-
gest to prospectively assess travel-related health events in HIV-infected
travellers, and the first to specifically study HIV-infected SSA migrants
living in a Western country and visiting their native country.

5. Conclusion

Our results highlight the need to tailor counselling towards ad-
herence to pre-travel medical advice regarding diarrhoea and vector-
borne diseases prophylactic measures. If an earlier pre-travel counsel-
ling is tailored, HIV-infected migrants could maintain a sustainable
undetectable HIV pVL and thus minimise the risk of travel-related
health events, some of which could be fatal. A specific education pro-
gram directed towards HIV-infected sub-Saharan migrants visiting their
native country could help to achieve these goals.
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Table 3
Risk factors for the occurrence of at least one travel-related health event in 264 HIV-infected Saharan migrants living in France and visiting their native country, the
ANRS VIHVO study (2006–2009).

All na (%) Univariate analysis Multivariate analysis

(n= 264) (n=100) Odds Ratio (95% CI) p-value Odds ratio (95% CI) p-value

Gender
Female 157 56 (36%) – – – – – –
Male 107 44 (41%) 1.26 (0.76–2.09) 0.370 – – –

Age (years)
< 45 169 60 (36%) – – – – – –
≥45 95 40 (42%) 1.32 (0.79–2.21) 0.289 – – –

Clinical stage
Non-AIDS 183 66 (36%) – – – – – –
AIDS 81 34 (42%) 1.28 (0.75–2.19) 0.362 – – –

CD4 count (cells/mm3)
≥350 184 67 (36%) – – – – – –
<350 79 33 (42%) 1.25 (0.73–2.15) 0.412 – – –

HIV plasma viral load (cp/mL)
undetectable < 50 247 89 (36%) – – – – – –
low level viremia [50−200] 16 11 (69%) 3.91 (1.31–11.6) 0.014 4.31 (1.41–13.1) 0.010
Cotrimoxazole prophylaxis
No 230 84 (37%) – – – – – –
Yes 34 16 (47%) 1.54 (0.75–3.19) 0.240 – – –

cART regimen
non PI-based 100 37 (37%) – – – – – –
PI-based 164 63 (38%) 1.06 (0.64–1.77) 0.819 – – –

Duration of cART (years)
≥5 113 37 (33%) – – – – – –
<5 150 62 (41%) 1.45 (0.87–2.41) 0.155 1.61 (0.94–2.75) 0.083

Travel duration (days)
< 30 89 31 (34%) – – – – – –
30–90 143 55 (38%) 1.17 (0.67–2.03) 0.578 – – –
≥90 29 13 (45%) 1.52 (0.65–3.56) 0.335 – – –

Pre-travel medical advice regarding diarrhoea and vectors
Yes 227 80 (35%) – – – – – –
No 21 14 (67%) 3.68 (1.42–9.43) 0.007 3.62 (1.38–9.47) 0.009

CI, confidence interval; cART, combination antiretroviral therapy.
a n=100 migrants reporting at least one health event.
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