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Summary
Human migration has shaped the distribution and patterns of infectious diseases transmission throughout history.
Migration is one of the contributing factors that has played an important role in the dissemination of drug-resistant
Plasmodium falciparum. Central America and Mexico are important transit points of an increasing migrant flow
originating from countries where chloroquine-resistant P. falciparum and vivax are prevalent. Surveillance systems, as
well as detection and diagnostic capacities in the Central American region, are limited. The additional challenges
imposed by the increasingly mobile population in the region are creating the perfect scenario for the emergence or re-
emergence of infectious diseases, such as the introduction of chloroquine-resistant malaria. The development and
implementation of transborder, collaborative, and ethical migrant health initiatives in the region are urgently needed.
The health of migrant people in transit during their migratory route is of our collective interest and responsibility;
their exclusion from health programs based on their legal status contradicts international human rights treaties and is
inconsistent with ethical global public health practice.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Human migration has shaped the distribution and
patterns of infectious diseases transmission throughout
history. The global distribution of malaria is rooted in
social phenomena such as population migration pat-
terns, economic trade, war, and climate change. Similar
to the yellow fever flavivirus, the Plasmodium falciparum
parasite was introduced to the Americas between the
mid-1500s and mid-1800s by enslaved Africans. The
Spanish, Portuguese, and the English brought approxi-
mately seven million enslaved people over three cen-
turies from different regions of the African continent to
major city ports such as Veracruz, Cartagena, Salvador,
Rio de Janeiro, and the Caribbean. The introduction of
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Plasmodium vivax to the Americas is more heterogenous
and related to migratory waves from different source
populations extending from Australasia to Eurasia.1

Fast-forward to today, malaria continues to be
endemic and a critical health problem in many Latin
American countries. Successful public health inter-
ventions have significantly reduced the disease burden,
with several Latin American countries eliminating ma-
laria in the last decade.2 This noteworthy progress is be-
ing threatened by challenges imposed by conflict,
economic and social turmoil, climate change, drug and
insecticide resistance, the COVID-19 pandemic, and
migration. For example, in the region of the Americas,
eighteen countries are currently at risk of malaria of
which ten failed to meet the global technical strategy to
reduce malaria incidence by 40% from 2015 to 2020.2

Malaria in the Americas– a snapshot
Migration is one of the contributing factors that has
played an important role in the dissemination of drug-
1
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resistant P. falciparum. For example, chloroquine-
resistant P. falciparum was first reported in Thailand
in the late 1950s and in South America in the early
1960s. It spread to most of the world in a matter of two
decades, sparing Central America northwest of the
Panama Canal, the Hispaniola, and some regions of
Southwest Asia.3 The lack of extension of chloroquine-
resistant P. falciparum to Central America needs to be
better understood. Anopheles albimanus, the most com-
mon malaria vector in Central America, might demon-
strate a lower susceptibility to strains of P. falciparum
that originate from other regions of the world by
refractoriness to oocyst infection.4 Nevertheless, the
introduction of malaria to no-endemic or previously
endemic countries by migrant people with sporadic
secondary transmission has imposed significant set-
backs to malaria control achievements.5

In Haiti, previous reports of circulating chloroquine-
resistant P. falciparum and in-vivo therapeutic efficacy
studies had challenged the historic recommendation to
treat locally acquired malaria with chloroquine.6,7 In
addition, PfCRT mutations linked to chloroquine resis-
tance were found in 10.5% of travellers with
P. falciparum returning to France and Canada from
Haiti after the 2010 earthquake.8 Although no
chloroquine-resistant P. falciparum has been detected in
the most recent surveillance conducted between 2016
and 2017, these reports illustrate the need for continued
monitoring for drug-resistance markers in the region.9

In Central America, Honduras and Nicaragua have
witnessed a substantial increase in P. falciparum cases in
the last two years. In 2015, Nicaragua reported approx-
imately 2,900 malaria cases in comparison to 29,500 in
2021.2 Despite several reports of imported chloroquine-
resistant P. falciparum infections in the area and the
detection of PfCRT mutations in 0.8–1.3% of samples
examined, such an increment is not related to the
introduction of drug-resistant malaria but to health
threats related to social, political, economic and gender
inequalities.10–12

P. vivax is the most important malaria species in
Latin America accounting for almost three-quarters of
all malaria cases in 2021.2 In endemic areas, P. vivax is
most often asymptomatic, representing a major barrier
to eradication.13 In addition, chloroquine resistance has
been reported in all high-burden P. vivax regions such
as in South America, highlighting the need for drug
resistance surveillance to guide P. vivax control and
treatment policies.13
Migration through Central America and the
risk of introduction of drug-resistant malaria
Migration in the Central American region is intricate.
The last decade has witnessed an unparalleled degree of
migration to and from the U.S. and a mixed flow of
migrants in transit. The roots of this unprecedented
level of human mobility through this migratory route
are diverse and complex. Harsh European policies have,
for example, limited the entry of African migrants
across the Mediterranean. In Venezuela, governmental
mismanagement has shattered one of the most presti-
gious healthcare infrastructures in Latin America.14 The
collapse of the healthcare system has led to the re-
emergence of once controlled communicable diseases
such as measles, diphtheria, and malaria with resultant
spillover to neighbouring countries.14 Central America
and Mexico are thus important transit points of an
increasing migrant flow originating from countries
where chloroquine-resistant P. falciparum and P. vivax
are prevalent.

South America is one the most important migration
epicentres to the Mexico-U.S. border. Migrant people
from Cuba, Haiti Africa, Asia, Eastern Europe, and
other regions of the world converge with citizens from
other South American countries in their dangerous yet
decisive journey through the Darien Gap and Central
America to reach the Mexico-U.S. border. The Pan-
amanian government has identified a record-breaking
228,000 migrant people entering the county irregularly
via the Darien Gap as of November of 2022.15 Of these,
approximately 88% originate from P. falciparum
chloroquine-resistant areas, with Venezuelans repre-
senting 65% of all migrant people.15

Migrant people can act as asymptomatic malaria
reservoirs. In areas of high-level malaria transmission,
such as in Africa, partial immunity to malaria infection
is associated with asymptomatic parasitemia below the
limits of detection by microscopy.16 Landmark studies
have shown evidence of P. falciparum infection in up to
60% of African refugees relocated to North America
with asymptomatic parasitemia detected up to 3 months
after arrival.17,18 The phenomenon of asymptomatic
malaria is not restricted to holoendemic or hyperen-
demic malaria regions. For example, studies performed
in Brazil, Colombia, and Venezuela and in other low-
transmission settings such as the Temotu Province in
the Solomon Islands, have identified a high proportion
of submicroscopic and asymptomatic P. vivax and
P. falciparum infections.19,20

Mobile populations should not be viewed as “reser-
voirs of infection,” as an impediment to malaria elimi-
nation, or as an excuse for the enactment and
implementation of restrictive policies. On the contrary,
malaria elimination programs should avoid negative
connotations and stigmatization by incorporating
effective community engagement activities at distinct
points of this mobility system.

In this context, continued surveillance on the emer-
gence or resurgence of the disease in malaria-free
Central American areas and for the detection of anti-
malarial drug resistance markers is imperative.
Furthermore, vector-independent forms of trans-
mission, such as through blood transfusions or
www.thelancet.com Vol 22 June, 2023
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accidental inoculation of the skin with blood containing
the parasite, coupled with the recent report of imported
malaria leading to different chains of nosocomial ma-
laria transmission in a resourceful healthcare setting,
emphasize the need of Central American countries for
continued adherence and compliance with universal
precaution measures.21

Key and evidence-supported interventions against
malaria adapted to this vulnerable population must be
strengthened in the region. As an example, the per-
formance of the easily available diagnostic modalities,
such as microscopy and rapid diagnostic tests (RDTs) in
these semi-immune and asymptomatic populations, is
suboptimal.18 In contrast to immigrants with malaria
who had travelled to visit friends and relatives (VFRs),
who are usually symptomatic and easily diagnosed with
microscopy, recently arrived migrant individuals from
malaria endemic areas are often asymptomatic and can
have low-level parasitemia below the microscopic
diagnostic threshold.18 In addition, the diagnosis of
hyperactive malarial splenomegaly or tropical spleno-
megaly, a common presentation among migrant people
originating from highly endemic malaria areas, is
complex and determined by the spleen size, elevated
anti-malarial antibodies and IgM levels, and not
necessarily microscopy.22 A high index of suspicion is
therefore necessary, and PCR for Plasmodium spp.
should be considered in case of negative thick smears
in migrant people originating from highly endemic
malaria areas.18 Accordingly, the U.S. Centers for Dis-
ease Control and Prevention (CDC) recommends pre-
sumptive anti-malarial treatment for all U.S.-bound
refugees from Sub-Saharan Africa within five days of
departing to the U.S. Furthermore, if presumptive
treatment is not administered before departure,
screening with PCR over microscopy is another rec-
ommended approach.23

Likewise, the World Health Organization has delin-
eated malaria elimination strategies and prevention of
re-establishment based on geography and people at
risk.24 Akin to CDC’s recommendation in the U.S., tar-
geted testing and treatment (TTaT) could be imple-
mented in ports of entry into areas that are in the
elimination or post-elimination phase or with very low
to low levels of transmission as is the case in most
Central American countries. Another recommended
approach is to identify groups at increased risk of
infection and provide a full treatment course (i.e., tar-
geted drug administration).24
Future directions
Surveillance systems as well as detection and diagnostic
capacities in the Central American region are limited.
The additional challenges imposed by this increasing
mobile population in the region create the perfect
scenario for the emergence or re-emergence of
www.thelancet.com Vol 22 June, 2023
infectious diseases, such as the introduction of
chloroquine-resistant P. falciparum or P. vivax or the re-
establishment of entities previously eliminated in the
region, such as onchocerciasis. There is an imperative
and long overdue need for Central American countries,
Mexico, and the U.S. to develop transborder collabora-
tive migrant health initiatives. Building an efficient and
functional regional health security system requires
trustworthy investment from local governments, foreign
agencies, and partnerships among public and private
entities such as between the diagnostic and laboratory
industry and academic centers. Surveillance systems
should be strategically established in the corridors
commonly used by migrant people in route to the
Mexico-U.S. border. Healthcare professionals, govern-
ments, and other public and private civil society orga-
nizations should define attainable and evidence-based
programs under the umbrella of universal health
coverage to develop screening and vaccination programs
for this vulnerable population.

Malaria screening of migrant people en route should
consider the feasibility of local testing modalities and
logistical limitations, the reliability and validity of the
available assays, and the prevalence of malaria and
pfhrp2 deletions in the migrant’s region of origin. The
introduction of reliable, rapid, and easy to-conduct tests
with performance characteristics similar to PCR-based
assays, such as the loop-mediated isothermal amplifi-
cation (LAMP) assay, could aid with the accurate diag-
nosis of low-density malaria infections in the area.25 In
addition, surveillance systems to detect antimalarial
drug resistance in the region need to be established or
strengthened through collaborations with existing net-
works such as the Amazon Network for the Surveillance
of Antimalarial Drug Resistance.26 Finally, the efficient
Asian urban malaria vector, An. stephensi, has expanded
geographically from India, Pakistan, and Iran to
Southeast Asia, the Arabian Peninsula, the Horn of
Africa, and Nigeria through the movement of people
across the region.27 Such expansion represents a sig-
nificant threat to malaria control efforts in Africa lead-
ing the World Health Organization to release a vector
alert in December of 2019.28 The increasing number of
migrant people travelling to Central and South America
originating from these An. stephensi endemic regions
stress the importance of enhancing targeted vector
surveillance programs in the area.

In addition, the reduction of malaria incidence in the
region in recent years could compromise early detection
of new malaria cases due to decreasing awareness of
healthcare providers and expertise of the laboratory
personnel. Delays in the diagnosis of malaria translate
to higher morbidity and mortality. For example, in
Brazil, the case-fatality of malaria diagnosed outside the
Amazons is several-fold higher and primarily related to
delays in considering malaria in the differential diag-
nosis.29 The curricula of the health sciences in the
3

www.thelancet.com/digital-health


Viewpoint

4

superior education centers of the Central American re-
gion need to incorporate competency goals in providing
care to multicultural and mobile patient populations.

In the U.S., expansion of the pool of migrant people
that fall under the CDC’s evidence-based guidance
should be reconsidered to include malaria screening
with molecular methods or provision of presumptive
malaria treatment for migrant individuals originating
from regions of high-intensity malaria transmission that
cross the border irregularly and not limited to those
under a humanitarian-based immigration status.

The health of migrant people in transit during their
migratory route is of our collective interest and re-
sponsibility. Their exclusion from health programs
based on their legal status contradicts international hu-
man rights treaties and is inconsistent with ethical
global public health practice.30 A transregional coordi-
nated initiative to safeguard the health of the migrant
and local population through integrated disease sur-
veillance, timely response to outbreaks, and provision of
culturally and linguistically appropriate services to
safeguard human rights and freedom should be a
regional public health and research priority.
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