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Abstract
Purpose of Review  Loiasis and mansonellosis are filarial infections potentially causing a relevant impact on morbidity and 
mortality. In non-endemic countries, there is poor awareness on these conditions, and clinical management is not standard-
ized. Aim of this work is to review current evidence on cases diagnosed in non-endemic areas, in order to guide clinical 
management.
Recent Findings  In non-endemic areas, a wider range of symptoms and signs have been reported for both infections, com-
pared to endemic areas. Diagnostic tools include parasitological tests, serology and molecular methods, each one potentially 
playing a different role (i.e. for screening, determination of microfilarial load, etc). Treatment is not standardized, and first-
line drugs might not be available everywhere.
Summary  Loiasis and mansonellosis can be diagnosed in non-endemic countries; here we comment on strategies for screen-
ing, diagnosis, treatment and follow-up in clinical practice.
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Introduction

Loiasis and mansonellosis are filarial infections caused 
respectively by the filarial nematodes Loa loa and Man-
sonella spp, with M. perstans being the most frequent cause 
of human mansonellosis.

The geographical distribution of these infections mir-
rors the presence of the vector in the area. L. loa infection 
occurs in limited forested areas of West and Central Africa, 
including northern Angola, southeastern Benin, Cameroon, 
Central African Republic, Chad, Congo, Equatorial Guinea, 
Gabon, Nigeria, Sudan, the Democratic Republic of Congo, 
and Uganda [1], where the “Mango fly” or “deer fly” of the 
genus Chrysops breeds. More than 13 million people are 
estimated to be infected with L. loa [2].

Mansonella perstans, affecting more than 114 million 
people, is transmitted by Culicoides biting midges diffused 
mostly in sub-Saharan Africa, from Senegal to Uganda and 
Zimbabwe, and in Central and South America, from Panama 
to Argentina. Smaller foci of transmission are reported for 
Mansonella ozzardi (Central and South America and the 
Caribbean islands) and for Mansonella streptocerca (tropical 
rain forests of western and central Africa). A fourth species 
has been described lately in Gabon, Mansonella sp. DEUX, 
whose clinical relevance remains uncertain [3].

Long considered as indolent conditions, they were sub-
jects of relatively few studies. Since individuals with high 
levels of circulating L. loa microfilariae (mf) in the blood 
(>10000mf/ml) have an increased risk of potentially life-
threatening encephalopathy after antifilaricidal treatment 
with diethylcarbamazine (DEC) or ivermectin [4, 5], loiasis 
has often been studied only as an impediment to mass-drug 
administration (MDA) based interventions to eliminate 
onchocerciasis and lymphatic filariasis in co-endemic areas 
in Central Africa.

Recent evidence shed light on the clinical relevance 
of these infections per se, with increased mortality asso-
ciated with high L. loa microfilariaemia (>30000 micro-
filariae/ml of blood [6]), and relevant signs/symptoms due 
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to mansonellosis. For the latter conditions, observational 
studies from non-endemic countries were the main source 
of novel information [6, 7].

Indeed, with the increase of migratory flows and 
international travels in the last decades, these infections are 
increasingly diagnosed non-endemic countries, sometimes 
with different clinical presentations compared to the 
classical features described in literature.

Due to the high complexity of realizing randomized 
controlled trials on imported cases, there is lack of robust 
evidence guiding diagnosis and treatment of loiasis and 
mansonellosis in non-endemic areas; hence, clinical 
management greatly varies among different countries, and 
is based mostly on expert consensus.

In this work, we comprehensively review the clinical 
presentation, diagnosis and treatment of loiasis and 
mansonellosis in the non-endemic setting, discussing future 
perspectives to improve their clinical management in non-
endemic countries.

Epidemiology in Non‑endemic Areas

Loiasis and mansonellosis are presumably underdiagnosed 
and underreported, due to variable, sometimes unapparent 
clinical presentation, and low awareness of health profes-
sionals. Moreover, co-infections with other parasites causing 
similar symptoms can be present, further confounding the 
path to diagnosis. Therefore, the prevalence of these infec-
tions among migrants and travelers is uncertain.

In a report by the GeoSentinel Surveillance Network from 
1997 to 2004, filarial infections comprised 0.62% (n = 271) of 
all medical conditions (43,722) reported to the GeoSentinel 
Network from migrants and travelers; 25% of these cases 
were infected with L. loa [8]. Another GeoSentinel survey 
reported 113 cases of filarial infection diagnosed from 2007 
to 2011 out of 42,173 travelers (0.3%), but without species 
identification [9].

In a 2017 cross-sectional study from Italy, seroprevalence 
of filariasis was 9.35% in migrants from sub-Saharan Africa; 
however, there are no data on what proportion of these cases 
were attributable to L. loa or Mansonella spp [10]. In reports 
from Spanish tropical disease hospitals, M. perstans was 
reported in 3.9-10.9% patients from sub-Saharan Africa 
having undergone specific parasitological tests to detect 
microfilariae [11–13].

Pathogenesis

L. loa life cycle starts once the Chrysops fly takes a 
blood meal ingesting microfilariae. Once in the fly’s 
midgut, microfilariae develop into L3 larvae. The fly then 

takes another blood meal, and L. loa L3 larvae enter the 
human body. L3 molt into adult worms while migrating 
in subcutaneous tissue and intermuscular fascial layers. 
There, they mate and the adult female produces sheathed 
microfilariae, which circulate in the blood with diurnal 
periodicity, corresponding to the biting habits of the 
Chrysops fly. The symptoms are mostly due to the migrating 
adults. Microfilariae are found in peripheral blood during 
daytime according to the biting habits of the Chrysops 
fly, while they accumulate in the pulmonary blood vessels 
during night-time, to avoid to be cleaned up by the spleen 
[1]. Microfilariae have also been detected in spinal fluid, 
urine, sputum, and in the lungs, and can live up to one year, 
while adult worms can live up to twenty years [1].

The patent period, indicating the time from infection 
by L3 larvae to the first clinical symptoms, is around 3-6 
months [14]; the time between infection and appearance of 
microfilariae in peripheral blood is usually longer than 1 
year, up to 15 years [5].

Mansonella larvae are transmitted to humans through 
the bite of flies of the genus Culicoides [15]. M. perstans 
larvae transform into adults, which live in body cavities, 
most commonly the pleural and peritoneal cavities; M. 
streptocerca adults live in the dermis and M. ozzardi adults 
live in subcutaneous tissue or body cavities [16]. Adults 
produce microfilariae, which are released into peripheral 
blood (or also skin for M. streptocerca) 9-12 months after 
infection without circadian periodicity [17, 18].

Clinical Manifestations

Loiasis

Clinical manifestations are caused by the migration of the 
adult worm in subcutaneous tissues and serous body cavities, 
the presence of microfilariae in peripheral blood and tissues, 
and the immune response of the host.

Loiasis classic features of infection are Calabar swelling, 
a transient angioedema of allergic nature to substances 
released by the adult worms migrating in the subcutaneous 
tissues, and the so-called “eyeworm”, caused by the 
migration of the adult worm under the bulbar conjunctiva, 
which can cause pain, hyperemia and conjunctival chemosis, 
and foreign body sensation. Both these clinical features are 
pathognomonic of the infection; they are transient, lasting 
from a few hours up to 7 days, and leave no sequalae [1, 5, 
14].

In endemic areas, Calabar swelling and eyeworm con-
firm the most frequent clinical presentation [19–21]. Cases 
of loiasis in non-endemic countries outline a wider spec-
trum of clinical presentations, ranging from benign to more 
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severe conditions. Table 1 resumes the clinical manifesta-
tions reported in non-endemic countries.

The presence of splenomegaly and granulomatous splenic 
nodules has been seldom described in L. loa infection 
both in case series and case reports [26, 27], but is worth 
of note. On histopathological examination, microfilariae 
within these lesions were either intact or in various degree 
of degeneration, both inside and outside blood vessels. 
Considered the rarity of these findings in routine autopsies 
of people living in endemic areas, it has been hypothesized 
that the process can clear spontaneously. It is not yet clear 
whether splenic nodules indicate a temporary, self-resolving 
response to degenerating microfilariae or an impaired 
immunologic mechanism. Awareness on possible presence 
of transient spleen nodules due to L. loa is important in 
clinical practice, since misdiagnosis can expose patients to 
unnecessary treatment and even splenectomy [27].

Peripheral neuropathies represent another unusual pres-
entation of loiasis described in case reports from Italy, with 
palsies and sensory deficit especially of the ulnar nerve, 
resolved after antifilarial treatment [19, 26].

Severe, chronic, and intermittent headache that resolved 
with antifilarial therapy has also been reported in patients 
with loiasis in France [28].

Less frequent symptoms that have been reported in non-
endemic areas are: i) the superficial migration of the worm 
in the dermis or infrequently in the eyelid, typically leading 

to non-inflammatory, transient skin tracks, from which the 
adult worm can be extracted directly [29, 30]; ii) cardiovas-
cular symptoms, namely heart failure and endomyocardial 
fibrosis [31].

Mansonellosis

Mansonellosis, when symptomatic, can present with 
non-specific manifestations common to loiasis and 
other parasites, such as localized and generalized 
chronic pruritus, ur ticar ia and rashes, transient 
oedemas at varying body sites, headache, arthralgia and 
lymphadenopathy [23, 24, 32].

Other features of M. perstans infection that have been 
described in non-endemic areas are abdominal pain, 
asthma-like presentation, fever, myalgia, skin eruption, 
pericarditis, pleuritis and inflammatory granulomatous 
nodules surrounding dead adult worms [16, 18, 24] 
(Table 1).

In recent case reports of infection by M. perstans from 
France, the US and Japan, lymphadenopathy [33], fatigue 
and abdominal bloating [34], fever and itching [35] were 
reported, respectively.

A large 2022 case series reporting cases from five 
TropNet centers across Europe, described 392 cases of 
mansonellosis [25] diagnosed in migrants, expatriates and 
travelers by direct detection of M. perstans microfilariae 

Table 1   Main clinical characteristics reported in studies of imported cases of loiasis and mansonellosis

Loa loa Mansonella perstans

Gobbi, F et 
al 2014 [19]

Gobbi, F et al 
2018 [22]

Puente, S et 
al 2020 [21]

Bouchaud, O et 
al, 2022 [20]

Bottieau, E et 
al, 2022 [23]

Gobbi, F et al, 
2017 [18]

Puente, S et al 
2020 [24]

Tamarozzi, F 
et al 2022 [25]

Bottieau, E 
 et al, 2022 [23]

Population (n) 100 238 131 167 150 74 503 281 123
Calabar swelling
n (%)

77 (77) 106 (45.3) 30 (22.9) 54 (32.3) 86 (57) 18 (3.6) 10 (8)

Eyeworm n (%) 25 (25) 57 (24.2) 19 (14.5) 39 (23.3) 30 (20)
Spleen nodules n (%) 8 (8)
Neurologic  

involvement n (%)
2 (2)

Headache n (%) 11 (15)
Subcutaneous  

oedema n (%)
3 (2.3) 29 (17.3) 11 (14.9)

Abdominal pain n (%) 4 (3.1) 17 (23) 15 (3) 67 (23.8)
Itching n (%) 34 (34) 57 (43.5) 74 (44.3) 46 (30) 25 (33.8) 190 (37.8) 56 (20) 25 (19)
Lymphadenopathy n (%) 6 (6) 1 (1)
Artralgias n (%) 11 (11) 12 (9.2) 10 (13.5) 50 (9.9)
Pleural effusion/respira-

tory symptoms n (%)
1 (1) 6 (4) 9 (3.2) 8 (6)

Other systemic  
symptoms n (%)

10 (7) 24 (8.5) 3 (2)

Urticaria, rash n (%) 8 (8) 9 (12.2) 15 (5.3)
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in peripheral blood. Little more than half of the patients 
were symptomatic, with abdominal pain and itching as 
the two most frequent symptoms [25].

A case series from Italy reported 74 patients with M. 
perstans infection [18], 89.2% of whom were sympto-
matic, with abdominal pain and itching being the most 
frequently reported symptoms. A study from a Span-
ish reference center describing the characteristics [24] 
of 503 cases of migrants from tropical and subtropical 
areas with M. perstans infection found that 45.3% were 
symptomatic, with pruritus and arthralgia being the most 
common features.

Laboratory Findings

Observational studies from non-endemic areas permitted 
to highlight the high frequency of eosinophilia (generally 
defined as an eosinophil count ≥ 500 eosinophils/μl blood) 
and hyper-IgE (generally defined as an IgE level>100 UI/
ml). Despite being unspecific laboratory parameters, they 
can be helpful in raising the index of suspicion for filarial 
(or at least, helminth) infection in the absence of specific 
symptoms.

In the analysis of 100 cases of loiasis diagnosed in Italy, 
eosinophilia was found in 80% of patients, and 74% of 
patients had hyper-IgE [19]. In a large, retrospective analysis 
of L. loa cases diagnosed in a 25 year-timespan, eosinophilia 
and hyper-IgE were found respectively in 90% and 76% 
patients. Eosinophilia was also found in all patients included 
in a large study (n=167 cases) of loiasis cases in France [20] 
and a smaller study (n=16 cases) from Italy [36].

In a large case series of travel-related M. perstans 
infection across different hospitals in Europe, eosinophilia 
was present in more than 50% of cases [25]. This finding was 
confirmed by another cohort study of Mansonella infection 
in Spain, in which absolute eosinophilia was detected in 
67.6% of cases. Moreover, in the latter study, hyper-IgE was 
observed in 90% of patients [24].

In another case series from Italy, hypereosinophilia 
(defined as eosinophils count>1000/μl) was found in 43.8% 
of the Mansonella cases, while IgE level was elevated in 
83.3% of cases [18]. It should be noted that in this case 
series, eosinophilia might have been caused by other 
co-infections, which were frequently found.

Diagnosis

For L. loa, eyeworm detection is sufficient for diagnosis, 
while for Mansonella spp no patognomonic clinical sign 
exists.

Parasitological Diagnosis

Parasitological diagnosis of L. loa and Mansonella spp 
infection relies on microscopy examination of blood smears, 
where circulating microfilariae can be observed (Fig. 1).

Sensitivity of this method can be improved using 
Knott’s concentration or Nucleopore filtration. For L. loa, 
peripheral blood must be obtained around midday, since 
microfilaraemia peaks accordingly to the biting habits of 
the Chrysops fly [37, 38].

Length of L. loa adult worms range from 2.0 to 3.5 cm 
for males, and from 5 to 7 cm for females; microfilariae are 
sheathed, with a tapered tail and with nuclei extending to the 
tip of the tail. Microfilariae measure 230 to 250 μm long in 
stained blood smears.

Between 30 and 60% of patients with L. loa infection 
do not develop microfilaraemia, either due to single-worm 
infection, single-sex infection, efficient immunological 
control, or genetic predisposition [5, 39, 40].

Mansonella adult worms range in length from 3.5 to 4.5 
cm for males, and from 5 to 8 cm for females. Microfilariae 
of M. perstans are unsheathed, with a blunted tail and a round 
terminal nucleus at the tip of it. M. perstans is most similar 
to M. ozzardi, which has a tapered, anucleate tail. When 
observed in stained blood smears, they typically measure 
between 190 to 200 μm in length. Microfilariae of M. 
streptocerca are detected in skin snips and are unsheathed, 
typically ranging from 180 to 240 μm in length. Their nuclei 
extend to the tail tip, often curved into a hook-like shape 
[41]. Mansonella parasites in the skin cannot be reliably 
identified using light microscopy because M. perstans and 
O. volvulus cannot be morphologically distinguished from 
one another and because both are commonly confused with 
M. ozzardi, M. streptocerca, and L. loa [16, 42].

Serology

There are serology kits, mostly ELISAs, available on the 
market. They are pan-filarial tests, detecting target antigens 
present in all filarial species. Sensitivity varies depending 
on the assay, ranging from 55% of one assay tested in 
amicrofilariemic patients to 95% estimated for an ELISA 
based on Achantocheilonema vitae. In an Italian study, 
1170 patients coming from endemic areas were screened for 
antifilarial antibodies using the latter kit: 149 (12.7%) had a 
positive result; of these, 93 were tested with modified Knott 
test and mf were found in 29 (n=24 M. perstans, n=4 L. loa, 
n=1 mixed M. perstans + L. loa). A decrease in antibody 
titer/seroreversion was observed after treatment: this result 
suggests that a positive ELISA test is an index of active 
infection, and serology might be used for post-treatment 
monitoring [43].
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A rapid lateral flow assay has also been developed, and 
is currently available as research-use-only. It demonstrated 
a 94% sensitivity for the diagnosis of loiasis and a 100% 
specificity for filarial infections in endemic areas [44]. In 
a study carried out in a non-endemic setting, the rapid test 
demonstrated excellent sensitivity (100% positive in case 
of confirmed diagnosis, that is microfilaremia or eyeworm) 
[45] and specificity around 92%, showing cross-reactions 
mostly with M. perstans. However, the test is not commer-
cially available, and a positive test would not refrain from 
microfilariae detection.

Molecular Methods

Molecular methods, such as polymerase chain reaction 
(PCR) or loop mediated isothermal amplification (LAMP) 
have been developed for L. loa and Mansonella [46–49]. The 
main advantage of PCR over parasitological examination is 
that it is less time consuming; moreover, the test is virtually 
100% specific and does not require microscopy skills. 
However, validated commercial assays are not yet on the 
market, so in-house methods are available only in referral 
centers.

Diagnostic Workup for Filaria in the Non‑endemic 
Setting

In case of individuals without pathognomonic signs/
symptoms, screening might entail the use of serology as 

first step, as this is a very sensitive test that can indicate 
presence of filarial infection. Second step would be species 
identification either with PCR or microscopy examination 
(depending on local expertise/suitability) for those resulting 
serological- positive. It should then be considered that, in 
case of L. loa infection, quantitative microfilaremia should 
be assessed to guide treatment, as described in the treatment 
paragraph.

Differences between Infections in Travelers, 
Expatriates, and Migrants

Some observational studies reported different clinical 
presentations and laboratory findings between migrants born 
in endemic countries (endemic population) and expatriates 
born in a non-endemic country (but with a long-term stay in 
the endemic country) or short-term travelers (non-endemic 
population). Regarding loiasis, two large case series 
published in the 1990’s reported that Calabar swelling and 
eosinophilia were significantly more frequent in expatriates/
travelers, while “eyeworm” was seen in a higher proportion 
of migrants [14, 50]. These findings were confirmed in more 
recent studies [19, 44, 51, 52].

The levels of L. loa microfilaraemia were also reported to 
be significantly different between migrants and expatriates/
travelers: the latter group (including expatriates with a 
long time of residency in endemic countries) were found 
to be significantly more likely to be amicrofilaraemic and 
to present eosinophilia compared to migrants [19, 53]. No 

Fig. 1   A) L. loa microfilariae (230-250 μm x 6.5–8.5μm) in a 
Giemsa-stained peripheral blood smear. Image captured at 63x mag-
nification using oil immersion. Notable features include the short 
head space and the tail with nuclei irregularly spaced to the tip, while 
the presence of the sheath is imperceptible; B) M. perstans micro-
filariae (190–200μm x 4.5-6.5μm) in Giemsa-stained peripheral blood 

smear. Image taken at 63x magnification with oil. The microfilariae 
shows a blunt tail, with nuclei extending to its tip; C) L. loa (orange 
arrow) and M. perstans (black arrow) microfilariae in a blood smear 
stained with Giemsa stain (arrows) captured by the Knotts concentra-
tion technique (40× power magnification)
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significant differences were demonstrated in the IgE levels 
among the two groups [19].

Discrepant data concern the results of serology, which 
has been found to be more sensitive in expatriates/travelers 
in some studies [14, 20], but not in others [19].

These data suggest that the responsiveness to L. loa 
infection does not depend merely on the duration of 
exposure, yet from a combination of factors, including 
genetic differences, chronic polyparasitism, or prenatal 
sensitizations [50].

Regarding mansonellosis, no difference between migrants 
and expatriates or travelers has been described in median 
eosinophil count and microfilaremia [18, 23, 24].

Treatment

Loiasis

Given the scarcity of evidence-based data, there are no 
guidelines on the treatment of L. loa and Mansonella 
infections in non-endemic countries.

Regarding L. loa, three drugs are currently used for 
treatment: DEC, ivermectin (IVM) and albendazole (ALB). 
Main characteristics of these drugs are reported in Table 2.

In individuals with elevated microfilariaemia there is a 
significant risk of life threatening encephalopathy in case of 
administration of either DEC or IVM, probably due to the 
rapid destruction of microfilariae [4, 5]. Since the severity 
and frequency of treatment-related side effects are directly 
related to blood microfilarial count [4, 54], it is crucial to 
assess blood microfilariae levels before starting treatment. 
DEC is the only drug with activity both against microfilariae 
and adult worms, and is therefore the gold standard treatment 
against L. loa. In patients with low microfilarial count, it is 

given 9mg/kg/day in 3 weekly doses. In patients with high 
microfilarial count, it is recommended to administer ALB 
first, followed by DEC at a starting dose of 1mg/kg/day and 
increasing over 3 days to 9 mg/kg/day daily for three weeks. 
Main limitation of the use of DEC in the non-endemic set-
ting is the unavailability of the drug in the market.

IVM has a strong and durable microfilaricidal effect, but 
it is ineffective on adult worms. It is given 150-200μg/kg as 
a single or multiple dose.

ALB is given 200-400mg bid for 21-28 days, and its 
activity is supposed to be predominantly macrofilaricidal 
with an embryotoxic effect on the developing microfilariae 
rather than microfilaricidal. Because of its slow and progres-
sive effect, it is the drug of choice to reduce microfilaraemia 
in patients with a high microfilarial burden.

Nevertheless, albendazole-induced encephalopathy 
has been reported in case reports [46, 55] also in patients 
without predisposing conditions, so caution is always 
warranted. Treatment should be administered in a hospital 
environment during the first days.

Given the risk of serious adverse events, the following 
treatment scheme has been proposed by Boussinesq et al.: 
ALB when microfilarial load is higher than 8000/ml, 
followed by IVM for microfilaraemia between 2000 and 
8000, and DEC when microfilarial density is below 2000/
ml [56].

Data From the Non‑endemic Setting

In the non-endemic setting, DEC monotherapy has 
been reported to have a worse outcome when compared 
to combination therapies (IVM+DEC, DEC+ALB, 
ALB+IVM), with a parasitological cure rate of 38-51% 
[22, 57].

Table 2   Main characteristics of the drugs recommended for Loa loa infection

Diethylcarbamazine Ivermectin Albendazole

Mechanism of action Micro and macrofilaricidal Microfilaricidal Macrofilaricidal (embryotoxic effect),  
slow effect

Recommended use Mf count <2000mf/ml Mf count between 2000/ml and 8000/ml Mf count above 8000/ml
Dose 1mg/kg/day, increasing over 

3 days to 9mg/kg/day for 3 
weeks

150-200μg/kg, single or multiple dose 200-400mg bid for 21-28 days

Advantages Rapid macrofilaricidal effect Rapid microfilaricidal effect, high effi-
cacy in combination with ALB

Fewer adverse events, high efficacy  
in combination with IVM

Limitations Risk of encephalopathy
Unavailability on the market
Lower efficacy both alone and 

in combination with other 
anthelmintics;

Contraindicated in patients with 
onchocerciasis

Risk of encephalopathy
Not active against adult worms

Not active against microfilariae
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In a large retrospective study comparing drug regimens 
in different reference centers for tropical medicine across 
Europe [22], reporting data of 238 cases of loiasis, DEC was 
administered in the majority of cases (45.1%), followed by 
IVM (25%) and ALB (3.7%). Combination therapies were 
also administered: ALB + IVM in 11.6% of cases, IVM + 
DEC in 9.7% of cases and ALB + DEC in 4.9% of cases. 
In this study, the highest proportion of parasitological cure 
(defined as negativization of microfilariaemia and normal 
eosinophil count) and clearance of symptoms was reached 
with the combination of ALB + IVM , while only 50% of 
patients treated with DEC alone achieved a parasitological 
cure.

Combination therapy was confirmed to achieve higher 
cure rates than mono-therapy also in a study from Spain, 
namely considering DEC or IVM + other anthelmintics [21], 
and in a study from 167 cases from France in which the 
combination IVM+DEC was used [20].

These data suggest that, regardless of the microfilarial 
level, a combination therapy of two antihemintics rather 
than a course of a single drug might be the best option to 
treat loiasis. Worth of note, the combination ALB + IVM 
demonstrated good efficacy, and may be preferred also in 
light of the unavailability of DEC in most non-endemic 
countries, and the need of multiple treatment courses to 
achieve cure with this drug [36].

Mansonellosis

Relating to M. perstans infection, poor responses have 
been reported to standard antifilarial drugs including DEC, 
ivermectin, albendazole and mebendazole [58].

M. perstans from Mali, Cameroon and Ghana has been 
found to harbor the intracellular endosymbiont Wolbachia; 
given the dependence of the parasite from the bacterium, the 
administration of doxycycline can be useful in the treatment 
of mansonellosis from these geographic regions [59, 60]. 
Cases from Uganda and Gabon, not harboring Wolbachia, 
do not respond to doxycycline.

Data from the Non‑endemic Setting

A large case series from Italy reported that 83% of 
patients given mebendazole and/or doxycycline became 
amicrofilaremic after one or more treatment courses [25], 
and 50% of patients treated with mebendazole followed by 6 
weeks of doxycycline became amicrofilaremic after a single 
course of treatment, while the other half needed two or more 
courses to completely clear microfilaraemia [43].

In a retrospective cohort study of M perstans infections 
diagnosed in Spain, 66.8% of the treated patients were given 
one drug only: mebendazole, IVM or ALB. 28.8% were 
treated with combined therapy, mainly IVM + mebendazole, 

and a significant decrease in eosinophilia was detected 
before and after treatment with all regimens [24].

Post‑treatment Monitoring

Outcome is measured as a combination of laboratory 
paramethers (negativization of microfilaraemia, decrease in 
the antibody titer and normalization of eosinophil and IgE 
count) and clearance of symptoms.

Evidence on imported cases [18, 23, 51, 58] suggests 
periodical (every two to three months) evaluation of 
microfilariaemia, until complete clearance. Also, clearance 
of eosinophilia and symptoms should be evaluated if present 
at baseline, in order to decide about a possible further 
treatment course.

Conclusions

Loiasis and mansonellosis, despite being rare as imported 
infections and asymptomatic in most cases, remain important 
tropical diseases to consider in the differential diagnosis of 
patients coming from endemic countries, also due to the 
fact that currently no control programs are recommended 
for these filarial infections in endemic areas. Due to the poor 
feasibility of randomized trials in non-endemic countries 
and the consequent lack of robust clinical evidence, 
recommendations for clinical management are usually based 
on expert opinion, thus can vary between different countries. 
However, observational studies and case series from non-
endemic areas are important to add up useful information for 
the clinical management of these conditions, as we review 
here.

Although L. loa can manifest with pathognomonic 
symptoms/signs, it might also present with a wide range of 
symptoms that can sometimes mimic other conditions. The 
clinical presentation of mansonellosis is less studied than 
that of loiasis; the clinical relevance of this infection has 
also been questioned, so diagnostic workup and treatment is 
not universally recommended. However, we believe that the 
emerging evidence is enough to warrant treatment.

Both for L. loa and M. perstans infections, screening 
might be decided based on epidemiological basis only or in 
presence of clinical or laboratory signs and symptoms which 
could raise the index of suspicion for filarial infection. A 
highly sensitive test (serology) might be used for screening, 
with a more specific test carried out in serology-positive 
individuals. For loiasis, microfilarial level on peripheral 
blood should always be assessed before treatment, to reduce 
the risk of iatrogenic encephalopathy. For loiasis, DEC, IVM 
and ALB are recommended for treatment, in different order 
and combination, based on the level of microfilaremia. For 
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mansonellosis, treatment might target the endosymbiont 
Wolbachia (for which doxycycline is recommended), when 
present; in the other cases, anthelminthic drugs including 
mebendazole, IVM, ALB, DEC can be used, though 
response is less defined.

Author Contributions  FG and DB conceived the study, FA wrote 
the fisrt draft of the manuscript. All authors critically revised the 
manuscript and agreed on last version.

Funding  This work was partly funded by the Italian Ministry of Health 
with funds from “Ricerca corrente”, Linea 2.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations 

Conflict of Interest  The authors declare no competing interests.

Human and Animal Rights and Informed Consent  This article does not 
contain any studies with human or animal subjects performed by any 
of the authors.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Papers of particular interest, published recently, have 
been highlighted as:  
•  Of importance  
••  Of major importance

	 1.••	Ramharter M, Butler J, Mombo-Ngoma G, Nordmann T, Davi 
SD, Zoleko MR. The African eye worm: current understanding 
of the epidemiology, clinical disease, and treatment of loiasis. 
Lancet Infect Dis. 2023;24:e165–78. Complete and up-to-date 
review on L. loa

	 2.	 Jacobsen KH, Andress BC, Bhagwat EA, Bryant CA, Chan-
drapu VR, Desmonts CG, et al. A call for loiasis to be added to 
the WHO list of neglected tropical diseases. Lancet Infect Dis. 
2022;22(10):e299–302.

	 3.	 Rodi M, Gross C, Sandri TL, Berner L, Marcet-Houben M, 
Kocak E, et al. Whole genome analysis of two sympatric human 

Mansonella: Mansonella perstans and Mansonella sp ‘DEUX’. 
Front Cell Infect Microbiol. 2023;13:1159814–4.

	 4.	 Carme B, Boulesteix J, Boutes H, Puruehnce MF. Five cases 
of encephalitis during treatment of loiasis with diethylcarba-
mazine. Am J Trop Med Hyg. 1991;44(6):684–90.

	 5.	 Boussinesq M. Loiasis.  Ann Trop Med Parasitol. 
2006;100(8):715–31.

	 6.•• Chesnais CB, Takougang I, Paguélé M, Pion SD, Bouss-
inesq M. Excess mortality associated with loiasis: a retro-
spective population-based cohort study. Lancet Infect Dis. 
2017;17(1):108–16. First study to highlight pathogenicity 
and mortality of loiasis

	 7.	 Hemilembolo MC, Niama AC, Campillo JT, Pion SD, Missa-
mou F, Whittaker C, et al. Excess Mortality Associated With 
Loiasis: Confirmation by a New Retrospective Cohort Study 
Conducted in the Republic of Congo. Open Forum Infect Dis. 
2023;10(3):ofad103.

	 8.	 Lipner EM, Law MA, Barnett E, Keystone JS, von Sonnen-
burg F, Loutan L, et al. Filariasis in travelers presenting to 
the GeoSentinel Surveillance Network. PLOS Negl Trop Dis. 
2007;1(3):e88.

	 9.	 Leder K, Torresi J, Libman MD, Cramer JP, Castelli F, Schla-
genhauf P, et al. GeoSentinel surveillance of illness in returned 
travelers, 2007-2011. Ann Intern Med. 2013;158(6):456–68.

	10.	 Martelli G, Di Girolamo C, Zammarchi L, Angheben A, 
Morandi M, Tais S, et al. Seroprevalence of five neglected 
parasitic diseases among immigrants accessing five infectious 
and tropical diseases units in Italy: a cross-sectional study. 
Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol Infect 
Dis. 2017;23(5):335.e1–5.

	11.	 Salas-Coronas J, Cabezas-Fernández MT, Lozano-Serrano AB, 
Soriano-Pérez MJ, Vázquez-Villegas J, Cuenca-Gómez JÁ. 
Newly Arrived African Migrants to Spain: Epidemiology and 
Burden of Disease. Am J Trop Med Hyg. 2018;98(1):319–25.

	12.	 Vilajeliu Balagué A, de Las Heras Prat P, Ortiz-Barreda G, 
Pinazo Delgado MJ, Gascón Brustenga J, Bardají Alonso A. 
Imported parasitic diseases in the immigrant population in 
Spain. Rev Esp Salud Publica. 2014;88(6):783–802.

	13.	 Pousibet-Puerto J, Cabezas-Fernández MT, Lozano-Serrano 
AB, Vázquez-Villegas J, Soriano-Pérez MJ, Cabeza-Barrera 
I, et al. Submicroscopic malaria in migrants from sub-saharan 
Africa. Spain Emerg Infect Dis. 2019;25(2):349–52.

	14.	 Churchill DR, Morris C, Fakoya A, Wright SG, Davidson RN. 
Clinical and laboratory features of patients with loiasis (Loa 
loa filariasis) in the U.K. J Inf Secur. 1996;33(2):103–9.

	15.	 Ta-Tang TH, Crainey JL, Post RJ, Luz SL, Rubio JM. 
Mansonellosis: current perspectives. Res Rep Trop Med. 
2018;9:9–24.

	16.•• Ferreira MU, Crainey JL, Gobbi FG. The search for better treat-
ment strategies for mansonellosis: an expert perspective. Expert 
Opin Pharmacother. 2023;24(15):1685–92. Up-to-date review 
on the treatment of Mansonella

	17.	 Asio SM, Simonsen PE, Onapa AW. Analysis of the 24-h 
microfilarial periodicity of Mansonella perstans. Parasitol Res. 
2009;104(4):945–8.

	18.	 Gobbi F, Beltrame A, Buonfrate D, Staffolani S, Degani M, 
Gobbo M, et al. Imported Infections with Mansonella perstans 
Nematodes. Italy Emerg Infect Dis. 2017;23(9):1539–42.

	19.	 Gobbi F, Postiglione C, Angheben A, Marocco S, Monteiro G, 
Buonfrate D, et al. Imported loiasis in Italy: an analysis of 100 
cases. Travel Med Infect Dis. 2014;12(6 Pt B):713–7.

http://creativecommons.org/licenses/by/4.0/


113Current Tropical Medicine Reports (2024) 11:105–114	

	20.	 Bouchaud O, Matheron S, Loarec A, Dupouy Camet J, Bou-
rée P, Godineau N, et al. Imported loiasis in France: a retro-
spective analysis of 167 cases with comparison between sub-
Saharan and non sub-Saharan African patients. BMC Infect Dis. 
2020;20(1):63–3.

	21.	 Puente S, Ramírez-Olivencia G, Lago M, Subirats M, Bru F, 
Pérez-Blazquez E, et al. Loiasis in sub-Saharan migrants living 
in Spain with emphasis of cases from Equatorial Guinea. Infect 
Dis Poverty. 2020;9(1):16–6.

	22.	 Gobbi F, Bottieau E, Bouchaud O, Buonfrate D, Salvador F, 
Rojo-Marcos G, et al. Comparison of different drug regimens 
for the treatment of loiasis-A TropNet retrospective study. PLOS 
Negl Trop Dis. 2018;12(11):e0006917–7.

	23.•   Bottieau E, Huits R, Van Den Broucke S, Maniewski U, Declercq 
S, Brosius I, et al. Human Filariasis in Travelers and Migrants: A 
Retrospective 25-year Analysis at the Institute of Tropical Medi-
cine, Antwerp, Belgium. Clin Infect Dis. 2022;74(11):1972–8. 
Large retrospective study on human filariasis in a non-
endemic country with comparisons between travelers and 
migrants

	24.	 Puente S, Lago M, Subirats M, Sanz-Esteban I, Arsuaga M, 
Vicente B, et al. Imported Mansonella perstans infection in 
Spain. Infect Dis Poverty. 2020;9(1):105–5.

	25.•  Tamarozzi F, Rodari P, Salas-Coronas J, Bottieau E, Salvador 
F, Soriano-Pérez MJ, et al. A large case series of travel-related 
Mansonella perstans (vector-borne filarial nematode): a TropNet 
study in Europe. J Travel Med. 2022;29(7) Multicentric review 
on mansonellosis in non-endemic countries

	26.	 Gobbi F, Boussinesq M, Mascarello M, Angheben A, Gobbo 
M, Rossanese A, et al. Case report: Loiasis with peripheral 
nerve involvement and spleen lesions. Am J Trop Med Hyg. 
2011;84(5):733–7.

	27.•   Tamarozzi F, Buonfrate D, Ricaboni D, Ursini T, Foti G, Gobbi 
F. Spleen nodules in Loa loa infection: re-emerging knowledge 
and future perspectives. Lancet Infect Dis. 2022;22(7):e197–
206. Clinical appearance of spleen nodules in loiasis, impor-
tant yet neglected feature

	28.	 Akhoundi M, Marteau A, Mechaï F, Mantelet S, Izri A. Molecu-
lar characterization and genetic diversity of Loa loa parasites 
responsible of a long-delayed filarial infection in an immigrant 
patient inhabited in Paris. Microb Pathog. 2021;158:105101–1.

	29.	 Coeuru D, Weber M, Couret C, Le Meur G, Lebranchu P. Sub-
cutaneous upper eyelid Loa Loa macrofilariasis, case report. J 
Fr Ophtalmol. 2018;41(8):778–81.

	30.	 Rodriguez L, White JM, Richards NQ, You AX, Couser NL. An 
Adult Loa loa Worm in the Upper Eyelid: An Atypical Presenta-
tion of Loiasis in the United States. Case Rep Ophthalmol Med. 
2021;2021:6630875–5.

	31.•• Buell KG, Whittaker C, Chesnais CB, Jewell PD, Pion SDS, 
Walker M, et al. Atypical Clinical Manifestations of Loiasis and 
Their Relevance for Endemic Populations. Open Forum Infect 
Dis. 2019;6(11):ofz417. Review on most important clinical 
features of loiasis

	32.	 Serre Delcor N, Maruri BT, Arandes AS, Guiu IC, Essadik HO, 
Soley ME, et al. Infectious Diseases in Sub-Saharan Immigrants 
to Spain. Am J Trop Med Hyg. 2016;94(4):750–6.

	33.	 Bescond C, Eveillard M. A clandestine worm. Blood. 
2018;131(13):1493–3.

	34.	 Hochberg NS, Dinculescu VV, Nutman TB. Case 17-2023: A 
58-Year-Old Woman with Fatigue, Abdominal Bloating, and 
Eosinophilia. N Engl J Med. 2023;388(23):2180–9.

	35.	 Kawashima A, Nomoto H, Takagi H, Hayakawa K, Komaki-
Yasuda K, Kano S, et al. Mansonella perstans Infection in a 

Gabonese Immigrant in Japan: An Illustrative Case of a Clinical 
Conundrum and Management Dilemma. J Travel Med. 2023;

	36.•  Gobbi F, Buonfrate D, Tamarozzi F, Degani M, Angheben A, 
Bisoffi Z. Efficacy of High-Dose Albendazole with Ivermec-
tin for Treating Imported Loiasis, Italy. Emerg Infect Dis. 
2019;25(8):1574–6. Treatment of loiasis in the absence of 
DEC

	37.	 Harder HI, Watson D. Human filariasis. Identification of species 
on the basis of staining and other morphologic characteristics of 
microfilariae. Am J Clin Pathol. 1964;42:333–9.

	38.	 Dennis DT, Kean BH. Isolation of microfilariae: report of a new 
method. J Parasitol. 1971;57(5):1146–7.

	39.	 Garcia A, Abel L, Cot M, Richard P, Ranque S, Feingold J, et al. 
Genetic epidemiology of host predisposition microfilaraemia in 
human loiasis. Trop Med Int Health TM IH. 1999;4(8):565–74.

	40.	 Eyebe S, Sabbagh A, Pion SD, Nana-Djeunga HC, Kamgno J, 
Boussinesq M, et al. Familial aggregation and heritability of loa 
loa microfilaremia. Clin Infect Dis. 2018;66(5):751–7.

	41.	 Chai JY. Ash & Orihel’s Atlas of Human Parasitology (5th ed.). 
Korean J Parasitol. 2007;45(4):311.

	42.	 Nicolini AL, Tamarozzi F, Pomari E, Mistretta M, Camera 
M, Sepulcri C, et  al. Loiasis from where you don’t expect 
it: an illustrative case of misled diagnosis. J Travel Med. 
2022;29(7):taac060.

	43.	 Gobbi F, Tamarozzi F, Buonfrate D, Rodari P, Tais S, Bisoffi 
Z. Laboratory Parameters after Treatment for Loa loa and Man-
sonella perstans: The Experience of a Single Referral Center for 
Tropical Diseases in a Non-Endemic Area. Am J Trop Med Hyg. 
2019;100(4):914–20.

	44.	 Gerber V, Greigert V, Pfaff A, Jaennel J, Marteau A, Argy N, 
et al. Imported occult loiasis: diagnostic algorithm proposal for 
a difficult diagnosis. J Travel Med. 2022;29(7):taab178.

	45.	 Gobbi F, Buonfrate D, Boussinesq M, Chesnais CB, Pion 
SD, Silva R, et al. Performance of two serodiagnostic tests 
for loiasis in a Non-Endemic area. PLOS Negl Trop Dis. 
2020;14(5):e0008187.

	46.	 Volpicelli L, De Angelis M, Morano A, Biliotti E, Franchi 
C, Gabrielli S, et al. Encephalopathy in a patient with loia-
sis treated with albendazole: A case report. Parasitol Int. 
2020;75:102006–6.

	47.	 Menu E, Girardet F, Cassir N, L’Ollivier C. Dual infec-
tion: What diptera has (have) bit her. Travel Med Infect Dis. 
2022;49:102380–0.

	48.	 Placinta IA, Pascual CI, Chiarri-Toumit C, Mata-Moret 
L, Sanchez-Cañizal J, Barranco-González H. Ocular loia-
sis affecting a child and its assessment by Anterior Segment 
Optical Coherence Tomography. Romanian J Ophthalmol. 
2019;63(2):184–7.

	49.	 Treviño B, Zarzuela F, Oliveira-Souto I, Maturana CR, Serre-
Delcor N, Aznar ML, et al. Unexpected Loa loa Finding in an 
Asymptomatic Patient From The Gambia: A Case Report. Open 
Forum Infect Dis. 2023;10(7):ofad338.

	50.	 Klion AD, Massougbodji A, Sadeler BC, Ottesen EA, Nutman 
TB. Loiasis in endemic and nonendemic populations: immuno-
logically mediated differences in clinical presentation. J Infect 
Dis. 1991;163(6):1318–25.

	51.	 Gantois N, Rapp C, Gautret P, Ficko C, Savini H, Larreché S, 
et al. Imported loiasis in France: a retrospective analysis of 47 
cases. Travel Med Infect Dis. 2013;11(6):366–73.

	52.	 Antinori S, Schifanella L, Million M, Galimberti L, Ferraris 
L, Mandia L, et al. Imported Loa loa filariasis: three cases and 
a review of cases reported in non-endemic countries in the 



114	 Current Tropical Medicine Reports (2024) 11:105–114

past 25 years. Int J Infect Dis IJID Off Publ Int Soc Infect Dis. 
2012;16(9):e649–62.

	53.	 Herrick JA, Makiya MA, Holland-Thomas N, Klion AD, Nutman 
TB. Infection-associated Immune Perturbations Resolve 1 Year 
Following Treatment for Loa loa. Clin Infect Dis Off Publ Infect 
Dis Soc Am. 2021;72(5):789–96.

	54.	 Gardon J, Gardon-Wendel N. Demanga-Ngangue null, Kamgno 
J, Chippaux JP, Boussinesq M. Serious reactions after mass 
treatment of onchocerciasis with ivermectin in an area endemic 
for Loa loa infection. Lancet Lond Engl. 1997;350(9070):18–22.

	55.	 Métais A, Michalak S, Rousseau A. Albendazole-related Loa 
Loa encephalopathy. IDCases. 2021;23:e01033.

	56.	 Boussinesq M. Loiasis: new epidemiologic insights and pro-
posed treatment strategy. J Travel Med. 2012;19(3):140–3.

	57.	 Klion AD, Ottesen EA, Nutman TB. Effectiveness of diethyl-
carbamazine in treating loiasis acquired by expatriate visi-
tors to endemic regions: long-term follow-up. J Infect Dis. 
1994;169(3):604–10.

	58.	 Bregani ER, Rovellini A, Mbaïdoum N, Magnini MG. Com-
parison of different anthelminthic drug regimens against 
Mansonella perstans filariasis. Trans R Soc Trop Med Hyg. 
2006;100(5):458–63.

	59.	 Batsa Debrah L, Phillips RO, Pfarr K, Klarmann-Schulz 
U, Opoku VS, Nausch N, et al. The Efficacy of Doxycycline 
Treatment on Mansonella perstans Infection: An Open-
Label, Randomized Trial in Ghana. Am J Trop Med Hyg. 
2019;101(1):84–92.

	60.	 Coulibaly YI, Dembele B, Diallo AA, Lipner EM, Doumbia SS, 
Coulibaly SY, et al. A randomized trial of doxycycline for Man-
sonella perstans infection. N Engl J Med. 2009;361(15):1448–58.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Loa loa and Mansonella perstans infections in non-endemic countries: a narrative review
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Epidemiology in Non-endemic Areas
	Pathogenesis
	Clinical Manifestations
	Loiasis
	Mansonellosis

	Laboratory Findings
	Diagnosis
	Parasitological Diagnosis
	Serology
	Molecular Methods
	Diagnostic Workup for Filaria in the Non-endemic Setting

	Differences between Infections in Travelers, Expatriates, and Migrants
	Treatment
	Loiasis
	Data From the Non-endemic Setting
	Mansonellosis
	Data from the Non-endemic Setting

	Post-treatment Monitoring
	Conclusions
	References


