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Abstract

Malaria continues to persist in Haiti, with 17,583 reported cases in 2015. The island of Hispaniola, the last locale of malaria in the Caribbean, recently adopted a
bi-national agreement between the Dominican Republic and Haiti with the goal of eliminating malaria by 2020. In January 2015, the Laboratoire National de Santé
Publique and Henry Ford Health System, in close collaboration with the Direction d’Epidemiologie, de Laboratoire et de Recherches, and the Programme National
de Controle de la Malaria, hosted a Scientific Conference in Port-au-Prince, focusing on “Elimination Strategies for Malaria in Haiti.” One year after this important
conference, this article aims to evaluate the progress of malaria elimination in Haiti since new advanced strategies have been implemented, as well as to offer solutions

to achieve this goal.

Abbreviations: RDT: Rapid Diagnostic Test; MSPP: Ministére de
la Santé Publique et de la Population; PNCM: Programme National de
Contrdle de la Malaria; LNSP: Laboratoire National de Santé Publique;
HFHS: Henry Ford Health System; DELR: Direction d’Epidémiologie,
de Laboratoire et de Recherches; RNSE: Réseau National de Surveil-
lance Epidémiologique; SEBAC: Surveillance Epidémiologique a Base
Communautaire

Situational review

Malaria, an important public health concern, continues to persist
in Haiti [1,2]. The island of Hispaniola, the last locale of malaria in
the Caribbean, recently adopted a bi-national agreement between the
Dominican Republic and Haiti with the goal of eliminating malaria by
2020 [2].

Malaria infections in Haiti have been found to be predominantly
caused by Plasmodium falciparum [1], with sporadic appearances
of Plasmodium malariae [3]. The major malaria vector in Haiti is
Anopheles albimanus [4]. Microscopy serves as the test of reference
for confirming diagnosis of malaria in Haiti. Three brands of rapid
diagnostic tests (RDT) are also authorized in Haiti to confirm malaria
diagnosis. Additionally, the National Laboratory utilizes polymerase
chain reaction-based assays (PCR) for research and evaluation purposes.
National policy forbids presumptive treatment of malaria, requiring
a biological diagnostic before any treatment [5]. The Ministére de la
Santé Publique et de la Population (MSPP - Haitian Ministry of Health)
considers chloroquine as the first-line drug for treating uncomplicated
malaria in Haiti, with incorporation of primaquine [5].
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The most recent national initiative to counter malaria in Haiti, the
Programme National de Contréle de la Malaria (PNCM), was created
in 2005. PNCM’s goals include: coordinating interventions, targeting
coastal and low-altitude regions of Haiti, using microscopy or RDT's
for all suspected malaria cases, ensuring that all diagnosed cases of
malaria in Haiti be due only to imported cases, educating 80% of the
population, and engaging in both passive and active surveillance [6].

In January 2015, the Laboratoire National de Santé Publique
(LNSP) and Henry Ford Health System (HFHS), in close collaboration
with the Direction d’Epidémiologie, de Laboratoire et de Recherches
(DELR), and the Programme National de Controle de la Malaria, hosted
a Scientific Conference in Port-au-Prince, focusing on “Elimination
Strategies for Malaria in Haiti” [6]. The conference brought together
laboratory personnel, researchers, clinicians, academics, and other
stakeholders to discuss malaria elimination in Haiti. Main highlights of
the conference included: the need for more information and research
on malaria transmission and drug susceptibility of strains in Haiti; the
need for additional training and resources to properly identify malaria
cases; the need for elimination strategies to incorporate continued use
of primaquine in addition to chloroquine, as well as active surveillance;
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and finally, the need for collaborative interdisciplinary approaches,
sound strategic planning, funding, and strong ownership by the
Ministere de la Santé Publique et de la Population [6].

The remainder of this article aims to evaluate the progress of
malaria elimination in Haiti, since new advanced strategies have been
implemented over the past year, as well as to offer solutions to achieve
this important goal.

Malaria in Haiti: 2015 Data

In 2015, there were 17,583 reported cases of malaria in Haiti,
compared to 17,094 reported cases in 2014. However, research
estimates that up to 220,000 cases of malaria may be present in Haiti,
with an estimated 80% of the Haitian population at risk for acquiring
an infection [2,7-12].

Table 1 displays the number of malaria tests conducted and the
distribution of positive cases of malaria in Haiti in 2015 by geographic
department. Of these, the villages with the highest number of cases
include: Jeremie [Grande-Anse-1,801], Delmas [Ouest-1,628], Dame-
Marie [Grande-Anse-1,332], Roseaux [Grand’Anse-1,183], Croix des
Bouquets [Ouest-1,077], Anse d’Hainault [Grand’Anse-777], and
Port-au-Prince [Ouest-659]. These statistics represent the hospitals
or clinics where cases of malaria are confirmed and reported to the
MSPP, as coordinated by the DELR’s surveillance on communicable
and non-communicable diseases at sentinel sites (Réseau National de
Surveillance Epidémiologique [RNSE] [5]).

These malaria data have limitations since there is variability in the
use of microscopy and RDT, attributed to the fact that many health
facilities in Haiti lack access to the tests, microscopes, or trained
technologists. It is also suspected that there is a percentage of false
positives reported via microscopy, since uninfected red blood cells may
appear to contain a parasite where staining is poor or the observer is
less experienced.

Another limitation of current reporting methods is that data is
reported based on the location of the facility where the diagnosis
occurred — not based on the location the patient resides, and thus,
where the malaria transmission occurred. Often, patients travel long
distances to receive quality care at larger health facilities; the data
is thus misleading. For example, the city of Kenscoff in the Ouest
Department reported 89 cases in 2015. However, the climate at this
elevation is too cold to support parasite development and transmission
by the Anopheles mosquito (the malaria vector); thus, the malaria
transmission for these patients is likely occurring at a lower altitude.

Public health challenges and perspectives

Table 1. Number of Malaria Tests Conducted & Number of Positive Malaria Tests inHaiti
in 2015, by Geographic Department.

Department Number of Tests Conducted Number of Positive Tests
Artibonite 37,334 1,132
Centre 26,639 416
Grand’Anse 28,397 6,974
Nippes 12,844 825
Nord 28,557 416
Nord-Est 44,032 220
Nord-Ouest 16,051 253
QOuest 76,605 5,663
Sud 21,665 1,187
Sud-Est 10,616 497
TOTALS 302,740 17,583
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Haiti faces many public health challenges. The country of Haiti has
the lowest GDP in the Western hemisphere, and a health expenditure
of $61 USD per capita as of 2014, compared to a world average of
$1,042 USD [13]. The country’s weak health system and infrastructure
were further impacted by a magnitude 7.0 earthquake in January 2010,
which devastated many healthcare and laboratory facilities in densely
populated areas. Today, approximately 40 percent of the population
lack access to essential health and nutrition services; coupled with the
struggle of low human resources for health [14]. Many other health
challenges exist, including 34,000 cases of cholera per year and probable
lack of reporting on Zika virus outbreak in Haiti [15].

To compound these challenges, since March 2016, Haitian resident
physicians have been on strike, closing almost all public hospitals in
Haiti. This is the longest physician strike in Haiti in recent history. The
physicians are striking for an increase in salary, which has remained
stagnant over the last 20 years at approximately $120 USD per month
[16]; in addition to asking the government to provide them health
insurance and security, and improve sanitation and infrastructure
within Haiti’s public hospitals [17]. Negotiations with the interim
government have been ineffective, leading to a strike that is presently
over three months in duration. Private hospitals and NGOs are
overwhelmed with the influx of patients [18]; and the situation is dire
for the poorest of the poor.In terms of malaria elimination, this strike
is not only causing large public health challenges and limiting access
to healthcare to seek prevention and treatment of malaria, it also is
preventing these public hospital sites from reporting data on malaria -
which will cause a gap in malaria data for 2016.

Globally, a variety of sociobehavioral barriers to prevention and
treatment of malaria exist at individual, household, sociocultural,
health infrastructure and policy and programmatic levels. For example,
barriers include limited knowledge of prevention measures, negative
perceptions of drug safety, logistical challenges relating to seeking
treatment, poor delivery of supplies, insufficient funding, and slow
scale-up of programs, among others [6].

One can expect similar barriers to exist in Haiti. A recent study
examined knowledge of malaria and acute febrile illness in Port-au-
Prince and the Artibonite Département, finding that over 72% of
respondents used traditional medication in addition to healthcare
facilities for treatment of febrile illness [19]. Additionally, the study
found that while respondents reported high knowledge on malaria,
the number and types of sources of information they accessed
for knowledge on malaria varied significantly by demographic
characteristics [19]. These results have implications on how Haitians
view malaria; however, more research needs to be conducted to fully
understand the specific factors impacting prevention and treatment of
malaria in Haiti.

Recent malaria advancements: Globally and in Haiti

There have been a variety of global advancements in the fight
against malaria in recent years. Importantly, there is strong political
commitment to eliminating malaria globally, from national and
international organizations and governments [20]. This includes
funding commitment; for example, Bill and Melinda Gates recently
announced their aim to eradicate malaria globally by year 2040
supported with increasing funding [20]; however, additional financial
resources will be required to achieve this goal.

Globally, many innovations are being developed in hopes to
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eliminate malaria, including, for example: new insecticides, a single-
dose cure, insecticide-treated wall liners, insecticide-embedded
clothing, and genetically modified mosquitos, among others [21].
Additionally, the malaria vaccine candidate RTS,S/ASO1 has shown
efficacy in preventing a substantial number of cases of clinical
malaria[22,23]; this vaccine could be an important tool in moving
towards global elimination, and may have a potential role in Haiti’s
initiative for malaria elimination, particularly during the early period
of vaccine administration.

In Haiti, a variety of important advancements have been made
recently to eliminate malaria. Current interventions in Haiti include:
vector control, distributing insecticide-treated nets, adoption of rapid
diagnostic tests, utilizing the treatment combination of chloroquine
plus primaquine, among other activities. In February 2015, Malaria
Zero: The Alliance for a Malaria-Free Haiti, which includes the
Ministries of Health of Haiti and of the Dominican Republic, was
created aiming to eliminate indigenous cases of malaria on the island
of Hispaniola by year 2020 [24,25].

The MSPP and the DELR have increased surveillance activities
for malaria in 2016, including recruiting and deploying 100 new
epidemiological surveillance officers in order to effectively monitor
all municipalities of the country. Additionally, the DELR has
operationalized community-based epidemiological surveillance
(surveillance épidémiologique a base communautaire [SEBAC])
through several pilot projects, as well as revitalized and intensified
active surveillance of cases (Adrien P, personal communication).

However, literature on malaria in Haiti generally suggests the
need for more research to understand the complexities relating to
elimination. A national cross-sectional survey of health facilities
conducted in December 2012 demonstrates that the national prevalence
of malaria among febrile outpatients is estimated to be 0.5%; however,
the limited availability of diagnostic tests contributes to over diagnosis
and treatment [26]. A recent systematic review examined malaria
vector research and control in Haiti; the limited and dated literature
suggests that heavy investment in any single vector control approach
should be avoided [27]. Other factors specific to Haiti need to be
further studied: one study suggests after the 2010 earthquake, the rapid
urbanization increased the amount of area with suitable habitats for
mosquitoes, likely influencing mosquito ecology and posing challenges
for introduction of vector-borne diseases [28]. There also have been
recent studies on the genetic diversity of Plasmodium falciparum in
Haiti [29], as well as on treatment of malaria including drug resistance
[30,31]. However, continued research is needed to understand these
factors in more detail in order to inform malaria elimination strategies.

Moving forward: Community-based reduction of ma-
laria transmission

To move towards malaria elimination, there is a need for large scale,
innovative interventions at all levels that will reach all populations at
risk and with the goal to dramatically reduce malaria transmission. A
community-based approach has many advantages and will enable Haiti
to match resources to local burden, and allow affected communities to
take a more aggressive approach to lowering and ultimately eliminating
transmission in these high malaria infection areas [32].

Investmentinhealth delivery at the communitylevel has been shown
to be successful in countries in Africa, the Americas and Asia. Investing
in helping the communities and increasing demand for malaria control
in affected communities improves the sustainability of the required
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high coverage with key interventions. In addition, the creation of
coordinated community-based control in the foci of continued malaria
transmission improves chances of eventual elimination. A community-
based approach has been shown to be cost effective and helps match
resources to the local burden and to actual needs for control. Further,
a community-based approach for reducing transmission of malaria
makes it possible to reach the population at highest risk and to take
advantage of existing systems that reach a large number of people.
The critical additional components in the community-based approach
for reducing transmission of malaria are: population-wide or focused
screening and treatment of all infected individuals, active detection
of malaria cases (symptomatic) or of infections (asymptomatic) in
households, re-screening of the neighboring population, treatment of
all infected persons and targeted focal vector control activities. These
combined interventions are expected to further substantially reduce
the transmission of malaria at the community level [32].

Certainly, data from field interventions and active household
surveillance - inline withthe DELR’s community-based epidemiological
surveillance (SEBAC) approach - are needed to determine where the
vector resides and to target community-based elimination strategies
for malaria in Haiti.

Conclusions

Over the past year since the 2015 Scientific Conference on Malaria
Elimination, Haiti has made progress towards achieving this goal.
Rates of malaria in Haiti have been decreasing over the past years, and
the goal of elimination is quite possible. Moving forward, many factors
will continue to play into the role of eliminating malaria in Haiti.
Certainly, more information and research on malaria prevalence and
transmission in Haiti are needed. Community-based initiatives will be
crucial in reducing transmission of malaria. The PNCM and DELR’s
2016 Operational Manual for Epidemiological Surveillance for the
Elimination of Malaria in Haiti lays out a strong plan and guidelines for
moving towards malaria elimination in Haiti [5]; continued support
and funding will be needed to accomplish these activities. All activities
will require collaborative, interdisciplinary approaches and strong
ownership by the Ministeére de la Santé Publique et de la Population in
order to achieve zero transmission of malaria in Haiti.
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