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ABSTRACT

Malaria is a potentially fatal vector borne disease caused by the blood protozoan, Plasmodium spp.
The number of species of Plasmodium spp continues to grow; even nowadays there is zoonosis
based species that infect human. Morbidity and mortality still difficult to control, with sub Sahara
Africa and south East Asia still the epicentrum of persistent transmission. Human behavior is one
of the predisposing factors and actually there is a specific vulnerable group in the Population. It
consists of pregnant women, children (especially under five years old) and travellers. They are at
risk and very vulnerable with separated specific reason. There is no single action can be
successfully applicable for them, because preventive approach must be conducted based on each
group specific characteristics. In order to prevent the spread of transmission, active surveillance is
one of the tools used. Preventive action conducted tailor made based on each specific group with
adjustment when applicable in different region. Lesson learned from the effort to tackle malaria so
far and to try to adjust it into specific vulnerable population and future direction being made in order
to eliminate malaria and to create world free malaria.
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1. INTRODUCTION

Malaria is still a big challenge and a global health
problem. Malaria known with their complex
spectrum disease pathologies caused by
formerly known five distinct species of
Plasmodium (Plasmodium vivax, P. falciparum,
P. ovale, P. malaria, and P. knowlesi) [1,2].
Restricted to some region of the world, there are
also known zoonosis based malaria named, P.
knowlesi, as viable targets for eradication;
because the latter two will always connected to
certain animal as their primary definitive host [1].
Considering their global epidemiology, with high
number and persistent morbidity and mortality,
the two major causative agent of malaria, P.
falciparum and P. vivax supposed to be the focus
Bglobal malaria eradication efforts [3]. Annually,
the number of malaria cases globally remains
constant and worrying in some region of the
world. Some population groups are at
considerably higher risk of infecting malaria, and
developing severe form of the disease, than
others. These include pregnant women, infants
with children under 5 years of age and non-
immune travellers, labourer and migrants. These
group remain specific vulnerable group and the
aim of this review article is to discuss about
factors related to or influencing their vulnerability
to malaria [4].

2. GLOBAL EPIDEMIOLOGICAL DATA:
WHO IS AT RISK?

It is still very challenging to try to count the exact
number related the burden of malaria in limited
area, e.g. sub-Saharan Africa and even if effort
being made to measure other country in the
world. Measurement effort always counting on
epidemiological datd based modeling to analyses
local parameters d providing an in-depth
evaluation regarding progress and trends in
malaria response, locally and even in greater
scale, globally [5].

In some African malaria-endemic countries, there
is increasing use of routine surveillance data to
define their own dynamic estimation and
prediction of malaria case, n&lbnal strategic
targets and achievement, and to measure control
progress to identify priorities scale to be
conducted based on time limit [6]. Existing
research targets strongly on theﬂapabilities of
these availability and trustworthy data; with less
emphasis on possible existing challenges and
opportunities that might be presented [7].
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In the year of 2018, it is estimated that malaria
reaching almost 228 million cases, globally. It
has reduced from 251 million of cases in 2010
and 231 million in 2017. Majority of malaria
incidence in the year of 2018 were happened in
the  African  continent  (epidemiologically
estimated it reached 213 milion or 93% of all
cases of malaria worldwide), and then in the 2™
place is the South-East Asia Region (3.4% of all
global cases) and the last region, the Eastemn
Mediterranean Region in 3rd place (2.1%) of all
global cases. The global incidence rate of
malaria declined between the year 2010 and
2018, from previously 0.071 and then declined to
0.057 population at risk (per 1,000 people). But
instead all success that before mentioned, the
rate of change slowed dramatically, and not
changes since 2014 and remain the same until
2018 (stagnant) [4].

Global mortality due to malaria is also the cause
of concern to all stakeholders, in Fig. 1 there is a
3 year global morbidity number caused by
malaria. Among the three group of vulnerable to
malaria, children (mostly < 5 years) are the most
prone to be infected by malaria. Just in the year
2018, 67% of cases of all malaria related
morbidity, globally, are happened in children. The
global health organization (WHO) African Region
even estimated further as much as 94% of all
malaria deaths happened in Africa just in the
year 2018.

With so much recent information on the
epidemiology of malaria, this mini review aim to
dig further on the epidemiology and its related
factor related to the three most vulnerable group
in the population (1) Pregnant women, (2)
children (especially under 5) and (3) travellers
(tourists, laborer, refugee) which all at risk and
very prone to get infected with malaria in an
endemic region where transmission occurred in
constant rate due to the availability of the vector,
the mosquito Anopheles spp [7]. Without proper
intervention, these three group remain prone to
infection. Sociopolitically, these group might not
able to access proper health care when they
need it.

2.1 Pregnant Women

Just in the year 2018, global health organization
accounted about as much as 11 million
pregnancies took place in endemic region [4].
These women unfortunately living in location of
with moderate and high-rate of malaria
transmission, most of them located in the region




of sub-Saharan African countries [8]. It means
that these poor pregnant women would have
been exposed to malaria parasite in a greater
amount compared to other pregnant women who
live in non-endemic area. This facilitates by the
existence and bite of Anopheles spp mosquito
which transmit the disease [7]. Perhaps poverty
and lack of education become the basis for poor
personal hygiene and bad environmental
sanitation [9]. Geographically, West African sub
region and Central Africa (35% each) bear the
brunt of the burden of exposure to malaria
related pregnancyBhe 2™ place is the East and
Southern Africa. Nigeria and the Democratic
Republic of the Congo bear as much as 39% of
all malaria related pregnancy in Africa continent

[4].

Malaria infected pregnant women are at risk
delivered neonates with low birth weight, and in
case of Africa continent, West Africa suffer the
most because they have the highest number of
small birth weight neonates as the consequences
of malaria that happen during the times of
pregnancy [10,11]. Malaria in pregnant women
also made them suffered from anemia in various
stage, from mild to severe, as the direct
consequences of malaria, and this aggravate
their condition while struggling maintain their
baby during pregnancy [8,11]. Severe malaria
among pregnant women have several
deleterious effect, both to the mother and their
babies [4].

2.2 Children

Children are prone to all kind of infection,
including malaria. Malaria in children bring
several complication, one of the commonest is
anemia. Within four years, between 2015-2018,
in  exactly countries with status of
transmission moderate to high malaria burden in
Africa, the prevalence of anemia in children
under 5 years thru a positive rapid diagnosmest
(RDT) was double in number compared to that of
children with a negative RDT. In the children who
were positive for malaria, 9% among them had
severe anemia and those who had moderate
anemia 54% had; in contrast, in the children
without malaria, the prevalence of anemia is truly
lower. Overall in just the vyear of 2018,
unfortunately, it is estimated about 24 million
children, just in sub Saharan African, having
malaria falciparum and 1.8 million among
them accounted to suffer from severe anaemia

[4].
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2.3 Travellers

The increase in trips to endemic areas in recent
decades means that importedfhalaria cases are
becoming more common [12]. Malaria is endemic
throughout the tropics and sub-tropics, regions
visited by an estimated 25-30 million
international travellers annually, resulting in an
estimated 30,000 travel-related malaria infections
[13]. Imported malaria may occur more often
along certain travel routes in these areas, and
may result in secondary transmission if the
infection is brought back to a non-endemic
country [14]. Most of the reported 17,471
imported malaria infections among US travellers
from 2004 to 2014 were acquired while travelling
in Africa; P. falciparum or P. vivax comprised the
majority of infections. Most P. falciparum
exposureacluster in mostly the region of Africa
and also the Caribbean (Hispaniola) and P. vivax
exposures occur most frequently in the area of
South East Asia, Central-South America, and
Oceania [13]. Furthermore, some restricted
inland areas in Indonesia having all 4 kind of
malaria agent (Plasmodium vivax, P. falciparum,
P. ovale, P. malaria). travellers are prone to get
infected to any of these 4 species if they failed to
implement safety standards. [2] all of the before
mentioned area were the place for most visited
famous vocational destination for tourists.
Other groups in which Plasmodium infection
should be considered carefully in health care
include asymptomatic immigrants (refugees,
international adoptees, and others) from endemic
areas [15].

3. WHY PREGNANT
VULNERABLE?

WOMEN

Malaria that took place during pregnancy
affected the mother's and her baby's health; and
it put them (both) at higher potency of
complication, even causing death [8,10] for the
fetus, untreated malaria directly causing
prematurity and low birth weight, both are major
causative predisposition to mortality among
neonates and baby [10,11] in other word, what
happened to the mother will affect their baby
directly. Unicef data told us, in daily basis, every
two minutes, a child (age under 5) passed away
due to malaria. In the year of 2018, there were
228 million malaria cases that led to 405,000
deaths. Of these 67 percent (272,000) were
children under 5 years of age. This translates
into a daily toll of nearly 750 children under age
5.
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Global Morbidity due to Malaria
585,000
416,000 405,000
2010 2017 2019

Fig. 1. Global mortality due to Malaria in the year 2010, 2017 and 2019, with modification
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The chronic and relapsing nature of P. wvivax
results in repeated episodes of hemolysis and

dys-erythropoeisis due to erythrocyte
sequestration, especially took place inside
microvasculature of tissue and i rtant organ,

e.g. Brain, kidney, muscle. [16] when parasite
recurrence occurs prior to hematological
recovery, there is a cumulative risk of severe
anemia which, whagflaccompanied with other co-
morbid, e.g. Hiv, malnutrition and sepsis, can
result in a catastrophic outcome [17].

In analysis on population based study conducted
by Patriani et al. [18] with subject were southern
papuan children aged younger than 5 years that
presenting with malar they found out that
severe anemia (hb < 5 g/dl) was associated with
a 2-fold increased risk of delayed mortality and
ualnutrition with a 3-fold increased risk [18].
Recurrent episodes of malaria may have
confributed both directly and indirectly to this
malaria vivax high mortality rate in children,
especially under five and also for pregnant
women.

In the context of travellers, the increasing
accessibility of international air travel and
changing preferences for travel destinations due
to very aggressive advertising or testimony from
people that already visited the location. This
means that more people visit regions that
actually not yet malaria—fre and they do so
increasingly in number [19] a detailed itinerary is
necessary to assess risk, and also the local
status of transmission (low, moderate or high) so
that these potential tourists can be well educated
on the risk of malaria [20] at least there are 3
factors contributes for potency of risk: (1)

geographic and chronology: variation of area that
influence the degree of, ef@h within the same
country, and probably also at different times of
the year, e.g. Visitor came during the monthsa‘
the dry or rainy season (2) personal: an
individual's risk depends on the activitie@lelated
geographic undertaken and how long is the time
spent in the endemic area, (3) vector: the
existence of potential mosquito, Anopheles spp,
their abundance and vectorial capacity in the
environment [21].

3.1 What Makes Them Prone?

Underlying condition that made pregnant women
at risk of infection can be caused by
physiological changes, both happened in her
hormone levels and also in immune system.
Physiologically, pregnancy shifted the
homeostatic of a woman, e.g. Hemodilution,
additional body weight [22]. First-time mothers
are especially prone to malarial infection
compared to multiparous women [23]. Malaria
infected pregnant women might suffer from
anemia and miscarriage with short
interpregnancy interval, and when nir having
their babies, it has the potency of stillbirth,
prematurity, intrauterine growth retardation
(IUGR), and low birth weight (LBW). [24,25]
comp to other group in the community.
These pregnant women are more prone to suffer
from the complications of malaria, once they get
infected [26]. Complications may include
hemolysis, multi-organ faian‘ rhabdomyolisis
and cerebral malaria [2,27]. This increased risk
proceed even into the early postpartum period
[28].




Pregnant women that already having HIV
infection are at even facing bigger risk of to have
placental malarn(this a very serious condition
because rapid replication of malarial parasites
that took place in the placenta; this condition
surely blocks oxygen and nutrient exchange
between the mothers with their fetus). An already
HIV infected pregnant women when they also
infected with malaria usually will have more fatal
and severe malarial infections, and they unable
to promote the same manner of anti-malarial
resistance as happened in women without HIV
[29,30]. HEFJinfection impairs the ability of the
host's  antimalarial  immunity, especially
responses to placental type variant surface
antigen (vsa). The impairment is greatest in the
most immunosuppressed women and could
explain the increased susceptibility to malaria
seen in pregnant women with HIV infection [31].

In general, immunity against malaria parasite,
when it is developed successfully, characterized
by an age-related lowering of the parasite count,
clinical appearance, and the potency and number
of severe malaria cases among individuals living
in endemic areas [32]. m fact that clinical
condition due to malaria is often less clear in
older adults than in children because of they
already develop enough immunity capable to
minimize malaria parasite attack, a condition
which develop along with increasing age [33].
Any children, when infected wifEJmalaria, are
thus at very prone to suffer from severe malaria,
since probably they have not yet adequate
acquired natural immunity. Pregnant women,
articularly in the primi-gravid women/having
&ir baby for the first time, sometimes or
transiently, lose some of their acquired immunity
too, and this is due to their pregnancy [34].

Recent data showed us, when malaria and HIV
infection happened in the same time, and their
interaction caused dysregulation to the host's
immune system and its armamentarium [35]. HIV
and malaria, each will interact with their host's
immune system to make complex and
pronounced activation of the host’'s immune cells.
This causes dysregulated cytokine function and
also the production of adequate antibody [30] in
addition, the host's CD4+ T cells, that supposed
to play an important role in the development and
maintenance of anti-malaria properties, then
being disrupted by HIV, the mechanism of which
includes (1) systemi@Elymphoid cell rupture
alongside the organ of lymph nodes, spleen, and
gut mucosae, (2) hyperactivation of CD4+ and
CD&8+ effector cells to produce cytokines that in
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the end might cause cytokine storm, (3) direct
hiv-induced down regulation of CD4+ T cells, (4)
lowering the CD8+ T-cell counts, and (95)
promotes and up regulated parasitemia due to
the condition predisposed by no 1 until 4; and
altogether these caused to the increased risk of
fatal malaria together with a rapid worsening to
AIDS [35].

In children, vulnerability related to their naive
immunity [36]. The well-known function of
naturally acquired immunity is to establish the
host's antibody responses especially against
infection or corpus alienum. This protective role
of antibodies also developed in Ehting malaria
infection, and at the beginning, it was first formed
by passively transfer antibodies (Immunoglobulin
G /lgG) from already developed clinically immune
adults into their babies [37]. This in fact, has
been supported by the result of the study on
immuno-epidemiological basis of malaria, where
the properties of antibodies against parasite
antigens actually have been discovered; it give
specific and sufficient protection from the
potency of repetitive clinical episodes that might
develop in endemic areas. These kind of
antibodies have the ability to prevent or limit the
development of any type of blood-stage malaria
parasites, and also with their ability to induce and
develop typical clinical symptoms of malaria by
several already notable mechanisms, and these
incorporated as follows: (1) preventing
erythrocyte invasion by this obligate intracellular
organism, (2) opsonizing infected red blood cell
(IRBC's) so that it is ready for phagocytic
elimination, (3) making ready the monocyte-
mediated antibody-dependent cellular killing of
parasite, and (4) complement-mediated lysis of
the IRBC's, and in addition (5) interfere in the
adherence of IRBC's to vascular endothelium,
these steps prevent the very early stage of
erythrocyte sequestration.[37]

If the patient unable to inadequately produced
sufficient level of antibodies against Plasmodium
antigens (due several condition, e.g.
Malnutrition, HIV) and their subsequent loss in
the case of persistent exposure to infection has
been indicated to directly affect the progress of
B-cell immunological memory advancement,
which is very important for the host's future
defense against malaria [38]. In case of malaria,
just as other type of infection, m ry B-cells
play a critical role in enduring host's resistance to
any different pathogens by way of boosting the
hosts immune response if the secondary
exposure happened [39].




a

Multiple (and possibly recent) episodes of
malaria are associated with the modification of
the immune system in children [36]. Individuals
who have experienced repeated episodes
demonstrate enhanced activation of neutrophils,
B cells and CD8+ T cells; up regulation of
interferon-inducible genes; and a clear increase
in circulating levels of the immunoregulatory
cytokine IL-10. Such elevated IL-10 levels
suggest a degree of immune modulation that
may be important for avoiding immunopathology
but could interfere with parasite clearance
[36,39,40]. This condition may also affect the
induction of protective immune responses by
vaccines and hence have significant implications
for the efficacy of such vaccines in endemic
populations [37-40].

Most infections occur in travellers resident of an
European country, rather than in visitors to that
country. They got the infection while travelling to
an endemic area, e.g. Country in Africa or South
East Asia which alread nown with malaria
endemicity [12-14,20,21]. Malaria is a major risk
for travellers if they do not take
chemoprophylaxi or if they take incorrect
prophylaxis [41]. Less than half of travellers who
acquire malaria actually have taken advice
before travelling [21].

Analysis of imported malaria indicates that
certain groups among these travellers are at
particularsk with a typical characteristics,
including such as those (1) picking last minute
holidays (not well planned) and those (2) visiting
friends and relatives abroad [42]. Travellers
visiting friends and relatives abroad (also known
as VFR travellers) account for 70% of all of the
malaria imported into the United Kingdom:; limited
evidence suggests that these travellers do not
think of malaria as a serious or potentially fatal
disease, and they are also less likely to consult
general practitioners or ftravel medicine
specialists pre-departurely, and often travel to
areas of high risk such as West Africa [21,42].

Using intervention strategies for travellers visiting
friends and relatives, pre-departure action should
always be encourage for them—such as steps as
follows: stay alert, increasing awareness in the
community, dispelling myths about immunity or
subsidizing antimalarial—could  considerably
reduce imported malaria [12-14,20,21,42].

2 Surveillance as Important Tools

Improved surveillance for malaria cases and
deaths helps authorities to determine which
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areas and/or population groups are most affected
and enables countries to monitor changing
disease patterns [1-3]. Strong malaria
surveillance systems also help countries design
effective health interventions and evaluate the
impact of their malaria control programmes [4,7].
Malaria surveillance is currently weakest in
countries with the highest malaria burden,
rendering it difficult to accurately assess disease
trends and plan interventions. In countries that
account for 85% of the global malaria burden,
trends are based on empirical models and not
conducted as a routine surveillance. With
improved diagnostic and reporting systems,
surveillance systems are, however, gradually
improving in these countries, but more effort is
necessary to ensure quality data across all
sectors of the health system 43-45].

Intervention without previous active surveillance
is like to enter the rain without an umbrella.
Surveillance should precede any intervention in
order to successfully obtain elimination. The
global health organization had declared success
story of several countries that already able to
eliminated malaria. Actually in the beginning,
those countries have built and established basic
fundamental electronic information systems and
somehow using this advancement to M&Bintain
the national programme and also helped them to
prevent the re-establishment of the disease
[6,43]. Previous assessments conducted by
several researchers has identified the potency of
gaps in that advance system using it; especially
those area which is (1) faraway and remote
(geographical restriction), (2) high-risk areas
(moderate to high transmission), (3) reporting
conducted from priva providers (potency of
conflict of interest), (4) integration of various data
elements, (5) user-friendly visualization of
system information (easy to read and interpret),
and (6) the routine use of available data to make
programmatic decisions [44].

Coordination and cooperation what is really
needed from all stake holders. While the holding
of a very perfect technology/systems are not
really required in case of elimination, these gaps,
as long as it exists, it will make it more difficult to
distritée all resources to all stakeholder in ways
that, making elimination aspirations more difficult
to achieve [45].

In response to the result and recommendation of
these assessments, several counfries actually
managed to have made their own Vvital
adjustments that leads to improvements in area




considered as priority in the context of upgrading
their surveillance systems. They even able to
include and extend the system to reach more
asues in the society, e.g. additional important
points of care, shifting from classic aggregate to
modem case-based reporting, and pushing
beyond the limit on the usage of ‘the just daily
routine use’ of surveillance data [4]. Means that,
successful country to eliminate malaria uses all
of their resources and put them together as their
strength to fight and eliminate malaria.

Beyond the future, this geographical based
approach can lead to the effort of developing a
more standardized toolkkit that can be used for
malaria surveillance assessments in any region
of the world [46]. Countries managed to improve
their system of malaria surveillance and resulted
in th&fdeclines of the prevalencefincidence, but
the performance and sustainability of these
systems wil need to be re-evaluated
continuously due to the dynamics of host-
malaria-environment relationship. Other aspect
of this approach is also linking and integrating
this system to a more broader public health
surveillance systems; the system which is open
d continuously updated. [6] in short term,
spending resources on high priority gaps to
increase the quality of information and its routine
use by programs might be expensive and
difficult, but for long term, this approach may
enable counftries to be more effective and
efficient, e.g. They can provide targeted
programs with better tools to achieve and
maintain malaria elimination [4,5].

3.3 Preventive Action

general, preserving all member of the
populations at risk of get infected with malaria
actually is the main target of a global effort to “roll
back malaria” (this become the tagline of global
venture to fight malaria) [47]. The availability of
effective  anti-malaria  medicine, including
supporting treatment for complication and the
campaign for using protective b nets are
actually two important approach in reducing the
prevalence of malaria in several African
countries. The first is to handle the sick ones and
the latter prevent people to become sick.
Pregnant women, children especially under five
years old and travellers continues to become
specific vulnerable group that need to be watch
over and protected [15,18,48].

Who keep recommending the use of insecticide-
treated mosquito nets (ITNs) and preventive
antimalarial medicines made available in the
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primary health care in order to protect and save
pregnant women from malaria, in Africa [49,50].
Both shows progress, in a positive manner. Even
though there were still found pregnant woman
that did not use ITNs in their bed and in case of
preventive anti-malaria therapy also found
pregnant women that did not receive it properly.

But in case of children, efforts to expand access
to preventive antimalarial medicines are seems
to be promising because in some Africa’s sub-
region, the global health organization pushed the
local authority to provide seasonal malaria
chemoprevention and made them available in the
primary health care center, especially when the
time of peak transmission occured [51]. Almost
all of children living in areas eligible for this
preventive therapy already received it [4].

nw extensive review study analyzing previous
studies of antimalarial interventions in pregnant
women actually found that by providing effective
drugs during pregnancy locally and made them
easy to access and available in the primary
health care, then it will minimize sign and
symptom of illness and reduce complaint from
the mother side; and in the erffljit is prove to be
able to prevent the occurrence of low birth weight
infants and anemia, especially if this treatment
started to be given in multi-parity pregnant
men, as early as possible [34].

Intermittent presumptive malaria treatment (IPT)
for pregnant women is an appron for
susceptible women. It is already proven efficient
and cost-effective to improve maternal and child
health, especially for nully-parity women that
unfortunate enough living in endemic areas in
African region [52]. IPT wh combined with the
classic anti-malarial drug sulfadoxine-
pyrimethamine (SP, also known as Fansidar)
when given during pregnancy can minimize the
possibility of severe anemia in pregnant women,
and by ning that to the mother, it is also
minimize the incidence of low birth weight infants
in region wherenesistance to chloroquine were
found [563]. By giving pregnant women two or
more doses of SP helped to reduce the
prevalence of low birth weight infants by more
than one-half [54].

It was measured [fJ] african endemic region, that
with only US$12 (at a cost of for two doses of SP
given to pregnant women in areas with no SP
resisnu:e) healthy year of life can be gained
[55]. The WHO now recommends that women in
mas where moderate to high transmission
malaria is widespread receive IPT with an

47




effective, preferably one-dose, antimalarial drug
as part of routine antenatal care during their first
and second pregnancies [56]. While
availability of SP that made it mostly become the
drug of choice for the technique of intermittent
treatment in chloroquine resistant areas, it is less
effective in women who have HIV, and in those
who do not return for their second dose [57]. SP
resistance has been seen in some areas of
Eastern Africa, so the need for new, effective
drugs continues [58]. The search and the
development of potential substance that work as
better antimalarial drug is a must, compared to
the already exist anti-malaria drugs.

Preventing malaria among children living in
endemic areas also conducted by the use of the
the use of insecticide-treated mosquito nets
(ITNs) d preventive antimalarial medicines
[49,50]. Management of acute malaria in children
must include both acute treatment of peripheral
parasitaemia, malnutrition managemerjid and
reversing the condition of severe anemia, as well
as interventions to prevent subsequent malaria
recurrence. It need such community medicine
approach, e.g. Insecticide treated bed nets,
prophylaxis or even radical curative treatment
[19]. It will be very interesting to study the impact
of this approach on this specific vulnerable
group, directly for their health and also indirectly
other aspect of their life.

Travellers to endemic areas can reduce their risk
of malaria substantially by adopting preventive
measures: avoiding mosquito bites and using
appropriate chemoprophylaxis. Effective uptake
of such measures is, however, largely dependent
on the traveller's recognition and understanding
of the risk. This in tum depends on an accurate
risk assessment by healthcare workers who
advise them; these risks change over time with
shifts in the global epidemiology of malaria,
changes in travel habits and patterns of migration
(visits to friends and relatives are a common
reason for travel), and changes in patterns of
drug resistance [7,12,13].

3.4 Lesson Learned and the Future of
Malaria Eradication by Approaching
Specific Vulnerable Group in the
Population

Malaria eradication is defined as the permanent
reduction to zero of the worldwide incidence of
malaria infection caused by all species of human
malaria parasites. Once eradication has been
achieved [fJhtervention measures are no longer
needed. Lessons learned from the history of
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global malaria eradication effort so far highlighted
the fact that not even a single strategy can be
successfully applicable everywhere; means that
it is always need adjustment based on local
characteristics. Continous epidemiological and
clinical study combined with a long-term
commitment from the higher authority with a
dynamic and ready to adjust strategy that always
includes community participation and this must
involve the integration with ready to support
national health systems, and the development of
active and trustworthy surveillance systems is
needed.

Many experts discussions re-affirmed that
eradication will result in millions of lives saved
and a return on investment of billions of dollars.
Lesson learned from some countries that is
successfultya eradicated malaria recently.
Actually, no biological or environmental barriers
identified toffhalaria eradication. In addition, by
measuring a variety of global trends in the
human and biophysical environment over the
next decades suggests that the world of the
future will have much less malaria to contend
with.

Strengthening this specific vulnerable group in
the population conducted by educating them and
expecting their cooperation by the change of
attitude and practice on malaria prevention, so
this disease can be controlled and eliminated
with hard work and big @rts from every
global and local stake holder. When these critical
foundations are laid, the author believes
that the world will be in a much stronger position
to make the final and credible push for
eradication.

4. CONCLUSION

Pregnant women, children (especially under five
years old) and travellers are specific vulnerable
people in the context of malaria; and among
them children are the most brittle. Their
vulnerability to this parasite is case specific and
actually can be prevented. Prevention also a
case specific, and intervention must be adjusted
according type of the group and the form of
intervention must be adapted carefully and
cannot be mix and match. Success story of
malaria elimination in some countries in Africa
using the advancement of IT and support from
the authority and all stake holders with their
focus on this wvulnerable group exist in the
population.
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