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ABSTRACT

Mansonellosis is a vector-borne filariasis caused by parasitic nematodes of the genus
Mansonella. The prevalence and health impact of mansonellosis is largely unknown, and there
are no control programmes targeting this neglected tropical disease. Mansonellosis is prevalent
in certain regions of Colombia, and while infection is often thought to be asymptomatic it may be
associated with underrecognized clinical manifestations. In this study, we analyzed biobanked
specimens from 905 patients participating in a febrile syndrome surveillance program in
Colombia for evidence of Mansonella ozzardi infection, identifying four confirmed cases. While
there have been prior reports on the incidence of mansonellosis in Colombia, this is the first
report to our knowledge describing M. ozzardi microfilariae occurring in febrile patients in the
country. Additional studies are needed to better understand the clinical consequences of
mansonellosis within the complex tropical environment of Colombia, which is endemic for
numerous other blood-transmitted and other vector-borne pathogens.
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INTRODUCTION

Mansonellosis is a tropical vector-borne neglected disease caused by filarial nematodes
of the genus Mansonella. Two species of Mansonella have been described in Latin America; M.
ozzardi has been widely detected in South and Central America, while M. perstans has been
reported in the Amazon regions of Venezuela, Colombia, and Guyana'. Mansonellosis may be
spread through infected biting midges (genus Culicoides) or blackflies (genus Simulium)?. Some
areas in Colombia have been classified as endemic for M. ozzard#®, but very few reports have
examined the incidence of this disease throughout the country*°. However, a recent surveillance
study conducted in the Colombian Amazon Basin found a high prevalence of M. ozzardi
infection in this region®.

RESULTS

Biobanked specimens obtained from 905 subjects (between 10 - 83 years old; 62.3%
female and 37.7% male) in a Colombian health facility-based fever surveillance program were
used for this study. These specimens were from two distinct locations in Colombia - Leticia,
which is located in the Colombian Amazon River basin, and Villavicencio, in Central Colombia at
the boundary of the Andes Mountains and the Eastern Plains (Figure 1A). At each location,
patients were initially tested for common endemic pathogens (e.g. dengue virus, plasmodium
parasites) using rapid diagnostic tests, and samples were shipped to a central laboratory in
Medellin for more in depth analysis (Figure 1B). Over the course of this testing, microfilaria were
incidentally observed in blood smears of four patients (Figure 1C). Infection by M. ozzardi was
confirmed in each of these samples by PCR. Patients are referred to here by sample IDs not
known to anyone outside the research group.

The samples from Villavicencio were from one indigenous and one non-indigenous
patient, who both presented during November, 2021. Patient (ID 0301306) presented and
self-reported symptoms including fever (body temperature 237.5°C two days before enroliment),
fatigue, myalgia, headache, retro-orbital pain, vomit, dizziness, and shaking chills, and patient
ID 0301310 similarly self-reported fever (body temperature 237.5°C three days before
enroliment), fatigue, myalgia, headache, retro-orbital pain, vomit, dizziness, and shaking chills.

The positive samples in Leticia were both from indigenous Colombians living in the rural
Mojoca-Jagua community who presented to the fever clinic between October 2022 - February
2023. Patient ID LET-1134 self-reported symptoms including fever (body temperature of 37.6°C
at enrollment), fatigue, myalgia, headache, abdominal pain, nausea and dizziness. The second
patient, ID LET-1259, presented with self-reported fever (body temperature of 37.9°C at
enrollment), fatigue, myalgia, headache, retro-orbital pain, abdominal pain, joint pain, dizziness,
and diarrhea.

Dengue fever was the presumptive clinical diagnosis for all patients. None of the patients
reported traveling outside of the living area a month prior to sample collection. Additional
characteristics of the mansonella cases are detailed in the Supplementary File (Table S1).
Specimens (whole blood, serum, thick & thin blood smears, and nasopharyngeal swabs) were
initially tested at the point of care using rapid diagnostic testing (RDT) and transported to a
central laboratory in Medellin for extensive additional testing (RT-PCR, PCR, and microscopy)
for various pathogens that could be the cause of febrile iliness (Table S1) including arboviruses
(dengue virus, Zika virus, chickungunya virus), Oropouche virus, Plasmodium parasites,
hepatitis B (HBV) and C (HCV) viruses, human immunodeficiency virus (HIV), SARS-CoV-2 and
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influenza type A, B and A(H1N1). Laboratory testing found that samples from two patients
(LET-1134 from Leticia, 0301310 from Villavicencio) were negative for all potential causes of
febrile illness except for Mansonella. One sample from Villavicencio (0301306) was seropositive
to HCV, and one sample from Leticia (LET-1259) had a dengue virus infection confirmed by
RT-PCR and RDT (NS1 antigen). Details on laboratory testing and methods are provided in the
supplementary file (Table S1 and S2). Microscopy of Giemsa-stained blood smears testing for
malaria revealed the presence of microfilariae nematodes in samples from each patient (Figure
1C). PCR testing was conducted, confirming positive results for M. ozzardi. Patients were not
subjected to treatment for mansonellosis, as there is no standard recommended treatment
protocol. There was no patient follow-up to determine if symptoms persisted over time.

DISCUSSION

This is one of the few studies describing cases of mansonellosis with active symptoms
and clinical manifestations. Each of the four cases of mansonellosis were found incidentally
during testing for other causes of febrile iliness, whenever microfilariae were observed in blood
smears looking for malaria parasites. The cases we have identified are an underestimation of
the actual prevalence of mansonellosis in the country.

A review of the literature to search for cases of patients with mansonellosis in Colombia
(PubMed search using the terms “mansonella” or “filaria” or “filarial nematode” in combination
with “fever” or “Colombia”) shows no reports of mansonellosis after the 1980s, with the
exception of our recent study published in 2023°. In the 1980’s a survey of 16 indigenous
communities in the Colombian Amazon found 47.1% of samples were positive for M. ozzardi®.
Prevalence of M. ozzardi was also estimated in several other regions of Colombia at that time,
and the incidence varied depending on the location and demographics of the population. A high
percentage (49%) of blood smears tested positive for M. ozzardi in mostly indigenous
populations in the Southeast of the country*, while primarily caucasian locations had lower rates
(between 2 - 4% positivity)’. There was also a recent incidental finding of M. ozzardi in an
indigenous child suffering from T-cell ymphoma?. None of these studies addressed whether M.
ozzardi infection was linked to clinical manifestations of iliness.

While the majority of mansonella affected individuals are reported to be asymptomatic
and the infection is often described as self-limiting, it is also appreciated that the disease may
not be entirely non-pathogenic?*®. Whenever infected patients do present with clinical
manifestations, these commonly include symptoms related to the site of infection (e.g.itching,
ocular lesions'®") or the host immune response to parasite antigens (e.g. eosinophilia’?). The
latter may also underlie febrile symptoms. Circulating immune complexes are thought to induce
fever and inflammatory responses in other filarial infections''#, and these complexes are also
present in patients infected with Mansonella’.

Chronic Mansonella infections may also affect host immune responses to pathogens that
are co-endemic in many regions in South America and Africa. It has been suggested that the
immune responses associated with severe malaria were reduced in individuals co-infected with
M. perstans’. Filariasis was associated with an impaired T cell response to malaria antigens in
regions co-endemic for Plasmodium falciparum and the filaria M. perstans and Wuchereria
bancrofti'’. Infection with the filarial parasite that causes onchocerciasis is associated with
decreased immunity to mycobacteria'” '8, Mansonellosis may also impact the endemicity of
other vector-borne diseases such as dengue. Microfilarial enhancement of arboviral
transmission has been shown for other parasites (e.g. Brugia and Onchocerca species), and M.
ozzardi microfiliariae have been shown to be capable of penetrating the midgut of Aedes
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aegypti mosquitoes'. Consequently, there is a need for further evidence-based information
regarding the health impact of mansonellosis. While this parasite is endemic in many tropical
regions, the burden of this disease is poorly understood and there are no control programs in
place®.

MATERIALS AND METHODS

Study area and population: A biobank of repository specimens was obtained from a healthcare
facility-based fever surveillance program involving 2,977 subjects, which was conducted from
December 2020 to February 2023 in two regions of Colombia (Leticia and Villavicencio). During
informed consent, these subjects agreed and understood that data and specimens that were
initially provided for the fever surveillance program would be used not only for that program for
which they were collected, but also for other future studies after patient data were anonymized.
A total of 905 (30.4%) subjects were randomly selected from the biobank of 2,977 for analysis in
this study. Patients are referred to by sample IDs not known to anyone outside the research

group.

Sample collection and point of care testing: Venous whole blood sample was collected from
each patient and tested by point of care rapid diagnostic tests for dengue (SD Bioline Dengue
Duo, Abbott Labs), malaria (SD Bioline Malaria Ag P.f/Pan, Abbott Labs), influenza (SD Bioline
Influenza, Abbott Labs), SARS-CoV-2 (Panbio COVID-19 Ag Rapid Test, Abbott Labs). An
additional sample was collected in a serum separator tube, centrifuged, and serum was stored
as 2 ml aliquots at —80°C.

Serological and nucleic acid testing: Samples were shipped to the One Health Genomic Lab at
the Universidad Nacional in Medellin, Colombia for serological and nucleic acid tests. These
include tests for hepatitis B and C (ARCHITECT HBsAG Qualitative Il kit and ARCHITECT
HCVCcAG kit, Abbott Labs), HIV (ARCHITECT HIV Ag/Ab Combo, Abbott Labs) which were
detected by chemiluminescence immunoassay using the Architect 11000 system, and the
Arbovirus trioplex RT-PCR panel for dengue, zika and Chickungunya virus (Abbott Labs).
Giemsa stained thick and thin blood smears were also analyzed by microscopy for malaria
diagnosis, during which time Mansonella microfilariae were incidentally observed. M. ozzardi
diagnosis was confirmed using PCR Real time PCR test was carried out in a reaction volume of
50 uL using iTaqg DNA polymerase kit (BioRad, Hercules, California) and run in a BioRad CFX96
thermal cycler (BioRad, Hercules, California). PCR conditions, primers and probe for detection
of the Internal transcribed spacer 1 (ITS1) gene of the genus Mansonella spp. were followed as
described in reference?'.
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Figure 1. Detection of Mansonella ozzardi in biobanked samples from febrile patients. (A)
Map showing the source of the biobanked specimens. Leticia is in the Southernmost part of the
country (in the Amazon), while Villavicencio is in the center of the country (at the boundary of
the Andes Mountains and Eastern Plains). M. ozzardi positive sample IDs are labeled at each
location. (B) Workflow resulting in detection of mansonella from blood samples. A total of 905
patient samples were analyzed for common causes of febrile iliness. Rapid antigen tests were
performed at the site of sample collection (either Leticia or Villavicencio) to test for common
infections that cause febrile iliness, and blood smears for detection of malaria parasites were
also prepared. Samples were then shipped to the central lab in Medellin, where more
exhaustive testing was conducted using serological and nucleic acid tests. Blood smears were
also interpreted by microscopy, and samples from four febrile patients were incidentally found to
contain microfilariae that were later confirmed as M. ozzardi by PCR. (C) Giemsa-stained thick
blood smear showing M. ozzardi microfilariae (100x magnification).
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ABBREVIATIONS

RDT: Rapid diagnostic testing
RT-PCR: Reverse transcription polymerase chain reaction
PCR: Polymerase chain reaction
NS1: Non-structural protein 1

IgG: immunoglobulin G

IgM: immunoglobulin M

SD: Standard diagnostic

COVID-19: Coronavirus disease 2019
HBV: hepatitis B virus

HCV: hepatitis C virus

HIV: human immunodeficiency virus
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