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Abstract

Background: Malaria remains one of the most significant parasitic diseases globally, causing hundreds of millions of infections
and over 400,000 deaths annually, predominantly among children under five. Despite global progress, challenges such as
imported malaria, drug resistance, climate change, and high-risk population mobility sustain persistent transmission risks in
many regions.

Aim: This review aims to summarize the epidemiological profile, trends, and emerging challenges of malaria in the Middle
East and Gulf Cooperation Council (GCC) region, with emphasis on imported malaria dynamics and species distribution.
Methods: A comprehensive narrative review of recent WHO reports, national surveillance data, and published studies was
conducted, focusing on indigenous and imported malaria patterns across Middle Eastern and GCC countries.

Results: Malaria has been eliminated or greatly reduced in most Middle Eastern countries, except Yemen. Indigenous
transmission persists mainly in Yemen and parts of other areas of middle east. Imported malaria constitutes the vast majority of
cases in Kuwait, Qatar, UAE, Bahrain, Oman, and other malaria-free nations, largely driven by expatriates and travelers from
highly endemic countries such as India, Pakistan, Sudan, Nigeria, Ethiopia, and Afghanistan. P. vivax predominates in many
GCC countries, whereas P. falciparum dominates in Yemen, Sudan, and parts of Saudi Arabia. Drug-resistant strains and
HRP2/3 deletions pose diagnostic and therapeutic challenges.

Conclusion: Although the Middle East has achieved substantial success in malaria control and elimination, imported malaria,
ecological changes, and drug resistance remain critical threats that necessitate continuous surveillance and targeted prevention
strategies.

Key Words: Malaria, Middle East, GCC, imported malaria, Plasmodium falciparum, Plasmodium vivax, epidemiology, drug
resistance.

Introduction

Despite remarkable advances in global
healthcare, parasitic infections continue to pose a
major public health challenge, contributing
substantially to morbidity and mortality worldwide. In
2013 alone, over 2 billion cases of parasitic diseases
were reported among humans, reflecting the persistent
burden of these infections [1]. Vector-borne parasitic
diseases, in particular, represent a significant
proportion of infectious illnesses, accounting for more
than 15% of the global infectious disease burden and
resulting in over 600,000 deaths annually [2]. Among
these, malaria remains one of the most prevalent and
lethal vector-borne parasitic infections, responsible for
more than 400,000 deaths each year, the majority of
which occur in children under five years of age [2].
The high mortality and widespread distribution of
malaria underscore its continued relevance as a global
health priority. The year 2000 marked a pivotal

moment in the global fight against infectious diseases
when the United Nations Millennium Summit
highlighted three major health threats: human
immunodeficiency virus (HIV) infection, tuberculosis,
and malaria (HTM). These diseases were explicitly
addressed in Millennium Development Goal 6,
reflecting a concerted international commitment to
reduce their burden. In response, the Global Fund to
Fight AIDS, Tuberculosis, and Malaria was
established in 2002 to provide financial support for
programs targeting these conditions. Between 2000
and 2011, non-governmental organizations and
foundations contributed nearly $11.3 billion in
development assistance for health specifically for
malaria control in endemic regions [3]. Such

investments facilitated extensive interventions,
including wvector control measures, improved
diagnostics, and widespread distribution  of

antimalarial treatments. These global efforts have
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yielded measurable results, preventing approximately
1.5 billion malaria cases and averting 7.6 million
deaths since the start of the twenty-first century [4].
Despite these achievements, malaria continues to
claim more than 400,000 lives annually, with children
under five remaining disproportionately affected.
Compounding this challenge, the emergence and
spread of drug-resistant malaria strains pose a
significant obstacle to sustained disease control and
elimination efforts. This evolving landscape
underscores the urgent need for ongoing surveillance,
innovative treatment strategies, and robust public
health interventions to mitigate the persistent burden
of malaria globally.
Global Epidemiology of Malaria

Malaria remains the most significant parasitic
disease worldwide, despite extensive efforts through
international and national control and elimination
programs. Historical attempts at eradication,
particularly the Global Malaria Eradication Program
launched in 1969, ultimately failed, leaving a
substantial toll on human health. Hundreds of millions
of people were infected, tens of millions succumbed to
the disease—primarily in sub-Saharan Africa—
hundreds of thousands of pregnant women died from
malaria-related complications during childbirth, and
millions of children were born with low birthweight,
resulting in early mortality or long-term disability [4].
These outcomes highlight the challenges inherent in
controlling a complex vector-borne disease across
diverse geographic and socio-economic contexts.
Nevertheless, the first two decades of the twenty-first
century have been described as a golden era for
malaria control, reflecting progress achieved through
coordinated global interventions [4]. According to the
World Health Organization (WHQ) annual global
malaria report, an estimated 229 million malaria cases
occurred in 87 endemic countries in 2019,
representing a reduction of nine million cases since
2000. However, this figure remained higher than the
218 million cases reported in 2015, which served as
the baseline for the Global Technical Strategy (GTS)
for malaria 2016-2030 [4]. This trend is reflected in
the global malaria case incidence, measured as cases
per 1000 population at risk, which declined from 80 in
2000 to 58 in 2015 and marginally to 57 in 2019.
Between 2000 and 2015, global malaria case incidence
fell by 27%, yet the decline slowed to less than 2%
between 2015 and 2019, signaling a deceleration in
progress despite ongoing interventions. Human
malaria is caused by five Plasmodium species: P.
falciparum, P. vivax, P. ovale, P. malariae, and P.
knowlesi. P. falciparum is the most virulent species
and predominates in Africa, accounting for nearly
99% of cases on the continent and 94% of all malaria
cases and deaths globally in 2019 [4]. Its high
pathogenicity makes it the primary target of malaria
control strategies. Conversely, P. vivax, increasingly
prevalent in the Indian subcontinent, presents unique
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diagnostic and therapeutic challenges. The parasite
can persist as dormant liver-stage hypnozoites,
causing relapsing infections and contributing to
imported malaria cases predominantly among adult
men outside sub-Saharan Africa [5,6]. These
biological characteristics of P. vivax complicate
elimination efforts and necessitate species-specific
interventions.
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Fig. 1: Geographical map showing the location of
countries included in the Middle East Region.
Geographically, malaria is  highly
concentrated in a limited number of countries. In 2019,
29 countries accounted for 95% of global cases, with
the WHO African Region bearing 94% of the burden,
totaling 215 million cases. Nigeria (27%), the
Democratic Republic of the Congo (12%), Uganda
(5%), Mozambique (4%), and Niger (3%) together
contributed approximately 51% of all cases. Despite
reductions in malaria case incidence from 363 per
1000 population at risk in 2000 to 225 per 1000 in
2019, the region’s population growth has limited
proportional gains [4]. The WHO South-East Asia
Region accounted for roughly 3% of global cases,
achieving a 73% reduction from 23 million in 2000 to
6.3 million in 2019, with India responsible for the
largest declines. Case incidence in the region
decreased by 78%, from 18 to 4 per 1000 population
[4]. In the WHO Eastern Mediterranean Region,
malaria cases fell by 26%, from 7 million in 2000 to 5
million in 2019, with Sudan accounting for nearly half
of these cases, while case incidence decreased from 20
to 10 per 1000 [4]. The WHO Western Pacific Region
saw a 43% reduction in cases, from 3 million to 1.7
million, with incidence declining from 5 to 2 per 1000
population. Similarly, the Americas experienced a
40% reduction in cases, from 1.5 million to 0.9
million, with incidence falling by 57%, from 14 to 6
per 1000. The WHO European Region has been free
of malaria since 2015 [4]. These statistics demonstrate
that while global malaria control has achieved
substantial progress, the disease remains unevenly
distributed, with the highest burden concentrated in
Africa. The slowed decline since 2015 underscores the
need for sustained interventions, enhanced
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surveillance, and tailored strategies to address regional
epidemiological and biological challenges associated
with different Plasmodium species.
Malaria Mortality and Emerging Challenges
Malaria-related mortality has shown marked
fluctuations over the past decades. Estimates indicate
that annual deaths due to malaria rose from
approximately 888,000 in 1990 to a peak of 1.2 million
in 2004. Following this peak, targeted interventions in
sub-Saharan Africa, including vector control,
improved diagnostics, and effective antimalarial
treatment, led to a 31.5% reduction in child mortality,
lowering deaths to around 855,000 by 2013 [7].
Outside of Africa, malaria mortality has been steadily
declining since 1990, reflecting the impact of
sustained control measures and elimination programs
in multiple regions. From 2000 onwards, all WHO
regions experienced decreases in age-standardized
malaria incidence and mortality rates, with central
Asia reporting a 38% decline due to intensified
elimination efforts [7,8]. In 2019, malaria caused an
estimated 409,000 deaths globally, with the majority
concentrated in a limited number of countries. Thirty-
one nations accounted for 95% of all malaria deaths,
and six countries—Nigeria (23%), the Democratic
Republic of the Congo (11%), Tanzania (5%),
Mozambique (4%), Niger (4%), and Burkina Faso
(4%)—accounted for more than half of the global
mortality burden [4]. Children under five years of age
bore the highest mortality, representing approximately
67% of all deaths. Between 2000 and 2019, global
malaria deaths declined steadily from 736,000 to
409,000, and the mortality rate, measured per 100,000
population at risk, decreased from around 25 in 2000
to 12 in 2015 and 10 in 2019. This trend indicates a
slowing rate of decline in recent years, underscoring
persistent challenges in reducing mortality despite
decades of intervention [4]. Regionally, the largest
proportional reduction in malaria mortality occurred in
the WHO South-East Asia Region, with a 74% decline
from approximately 35,000 deaths in 2000 to 9,000 in
2019. In absolute terms, the WHO African Region
achieved the largest reduction, decreasing deaths from
680,000 in 2000 to 384,000 in 2019 [4]. In addition to
ongoing endemic transmission, imported malaria
cases in non-endemic and previously malaria-free
countries have emerged as a growing public health
concern. Globalization, increased international travel
for business or leisure, migration for employment, and
displacement due to geopolitical conflicts have altered
the epidemiology of imported malaria, introducing
infections into regions with limited immunity and
surveillance infrastructure [10,11,12]. Climate change
and ecological disruption have further exacerbated the
risk of vector-borne diseases, including malaria, by
expanding suitable habitats for Anopheles mosquitoes
and prolonging transmission seasons [9]. Recent data
from the WHO highlight additional challenges related
to parasite biology and drug resistance. Deletions in
the P. falciparum histidine-rich protein 2 and 3 genes
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(pfhrp2 and pfhrp3) have been confirmed in eleven
countries, including China, Equatorial Guinea,
Ethiopia, Ghana, Myanmar, Nigeria, Sudan, Uganda,
the United Kingdom (imported cases), Tanzania, and
Zambia [4]. These deletions compromise the
sensitivity of rapid diagnostic tests (RDTSs) that detect
HRP2, complicating timely diagnosis. Furthermore,
mutations in the PfKelch13 gene have been identified,
conferring partial resistance to artemisinin, the
frontline therapy for P. falciparum malaria [4].
Resistance has also emerged against other antimalarial
classes, including antifolates, naphthoquinones,
antibiotics such as clindamycin and doxycycline, and
4-aminoquinolines. Recent research has identified
novel molecular targets, offering potential avenues for
the development of new antimalarial therapeutics [13].
These evolving biological and pharmacological
challenges emphasize the need for continuous
surveillance, innovation in drug development, and
adaptive public health strategies to sustain progress in
malaria control.
Epidemiology of Malaria in the Middle East Region
Countries

The Middle East Region comprises seventeen
countries, spanning from Iran in the east to Egypt in
the west, Turkey in the north, and Yemen in the south.
These countries include Bahrain, Cyprus, Egypt, Iran,
Iraq, Israel, Jordan, Kuwait, Lebanon, Oman,
Palestine (West Bank and Gaza Strip), Qatar, Saudi
Arabia, Syria, Turkey, the United Arab Emirates
(UAE), and Yemen, with most situated on the Arabian
Peninsula [4]. Collectively, these nations account for
approximately 5% of the global population, or around
400 million people, with Egypt, Iran, and Turkey
representing the three most populous countries in the
region [4]. Geopolitically, nearly all Middle East
countries—except Turkey, Cyprus, and Israel, which
fall under the WHO European Region—are
categorized within the WHO Eastern Mediterranean
Region. This WHO region also includes seven
additional countries: Afghanistan, Djibouti, Libya,
Morocco,  Somalia, Sudan, and  Tunisia,
complementing the fourteen Middle East nations
within its jurisdiction [4]. Notably, none of the twenty-
five high malaria burden countries identified globally
are located in the Middle East, indicating a relatively
lower endemicity [4]. Indigenous malaria transmission
within the Middle East has been largely restricted to
Yemen and Saudi Arabia, with most other countries
primarily reporting imported cases in recent years [4].
This pattern reflects both successful national malaria
control programs and the region’s climatic and
ecological conditions, which are generally less
favorable for sustained malaria transmission. The
epidemiological landscape is further influenced by the
presence of the Gulf Cooperation Council (GCC),
consisting of six countries—Bahrain, Qatar, Kuwait,
UAE, Oman, and Saudi Arabia—Ilocated on the
Arabian Peninsula. These nations share common
characteristics, including substantial income generated
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from oil resources, modern infrastructure, rapid
urbanization, and  significant  socio-economic
development over the past three to four decades. A
defining feature of the GCC countries is the substantial
and dynamic expatriate population, which often
exceeds the number of native citizens in several states.
This workforce is employed across both public and
private sectors, primarily in low-wage positions. The
expatriate communities predominantly originate from
malaria-endemic countries in South and Southeast
Asia, including India, Pakistan, Afghanistan, Nepal,
Bangladesh, Sri Lanka, and the Philippines, as well as
African nations such as Ethiopia, Sudan, and Nigeria
[4,5,14,15,16,17,18,19,20]. The importation of
malaria cases through these populations represents a
significant public health consideration, necessitating
robust surveillance, screening, and control measures to
prevent local transmission and potential outbreaks.
The epidemiology of malaria in the Middle East,
therefore, reflects a dual pattern: low endemic
transmission in specific regions and the consistent
importation of cases through migrant populations.
Factors such as rapid economic development,
extensive urbanization, high population mobility, and
a diverse expatriate workforce shape both the risk and
management of malaria in the region. Despite the
absence of high-burden endemicity, vigilance remains
essential, particularly in countries hosting large
expatriate populations from endemic regions, as
imported malaria can introduce sporadic transmission
cycles and present challenges for public health
authorities. Continuous monitoring, coupled with
preventive measures targeting high-risk populations,
is critical to sustaining the low incidence of malaria
and mitigating the risk of resurgence in the Middle
East.
Epidemiology of Malaria among GCC Countries
Malaria transmission in the Gulf Cooperation
Council (GCC) countries has been effectively
controlled over the past decades, resulting in the
elimination of indigenous cases across nearly all
member states. Despite this achievement, the
persistent influx of imported malaria cases through
expatriate workers from endemic regions in Africa and
South and Southeast Asia continues to pose a public
health challenge, maintaining the potential risk of
local outbreaks [7,14,21]. The majority of malaria
cases in GCC countries occur among expatriates,
while a smaller proportion of infections are travel-
related cases among nationals returning from endemic
regions. The demographic composition, high mobility,
and concentration of expatriate populations in the
GCC significantly shape the epidemiology of malaria
in the region. Bahrain, the smallest GCC country both
in area and population—approximately 1.6 million—
demonstrates a typical example of malaria
epidemiology in highly developed Gulf states.
Expatriates and their dependents constitute roughly
half of Bahrain’s population. Malaria was eradicated
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in the 1980s, yet imported cases persist due to the
significant number of migrants from endemic
countries such as India, Pakistan, Bangladesh, the
Philippines, and several African nations. Historical
surveillance data indicate 1,572 imported malaria
cases between 1992 and 2001, with a steady decline
from 282 cases in 1992 to 54 in 2001 [22].
Plasmodium vivax accounted for the majority of
infections (86%), while P. falciparum was reported in
14% of cases. Only a few Anopheles mosquito
breeding sites were identified, indicating a low risk of
secondary local transmission. These findings highlight
that while indigenous malaria has been eliminated,
continued vigilance is required to monitor imported
cases and prevent potential re-establishment of
transmission [22].

Qatar presents a similar epidemiological
pattern with a population of approximately 2.8 million
in 2020, of which 88% were expatriates. Earlier
studies documented a decline in malaria incidence
from 58.6 cases per 100,000 in 1997 to 9.5 per 100,000
in 2004. However, incidence began rising after 2005,
coinciding with travel by expatriates to endemic
countries such as India, Pakistan, and Sudan.
Subsequent studies from 2008 to 2015 confirmed that
nearly all cases occurred among non-Qatari males,
while infections among nationals were predominantly
travel-related [23,24]. Between 2013 and 2016, PCR-
based analyses revealed that P. vivax was the
dominant species among imported cases, comprising
71% of infections, whereas P. falciparum and mixed
P. vivax/P. falciparum infections were less frequent
[25,37]. P. vivax cases were mainly associated with
migrants from the Indian subcontinent, and P.
falciparum infections were largely linked to African
expatriates. High genetic diversity was observed
among imported parasite strains, with mutations in
Pfkelch13 and other drug-resistance markers
identified, posing a potential challenge to malaria
control and elimination efforts. Detection of
gametocytes using sensitive PCR methods further
highlights the risk of transmission if vectors were
present [25]. The epidemiology of malaria in GCC
countries illustrates the critical role of expatriate
populations in shaping disease patterns. Although
indigenous transmission has been largely eliminated,
the continuous importation of malaria requires robust
surveillance, species-specific diagnostic tools, and
strategies to prevent reintroduction. Monitoring the
genetic diversity of imported parasites and assessing
drug-resistance profiles are essential to inform
national malaria elimination programs. Preventive
interventions, including targeted screening of
returning expatriates and public health awareness
campaigns, are vital to sustain malaria-free status and
prevent resurgence in these economically developed
Gulf states.

Epidemiology of Malaria in Kuwait and Other
GCC Countries
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Kuwait, with a population of approximately
4.5 million in 2019, has a demographic structure
characterized by a minority of Kuwaiti nationals
(about 30%) and a majority of expatriate workers and
their families (70%)
[https://www.paci.gov.kw/Default.aspx]. The
expatriate population primarily originates from South
and Southeast Asian countries, including Pakistan,
India, Nepal, Bangladesh, Sri Lanka, and the
Philippines, as well as African nations such as
Ethiopia, Nigeria, and Sudan, where malaria and other
infectious diseases such as tuberculosis and taeniasis
are endemic [4,19,20,39,40,41]. Kuwait is considered
malaria-free due to the absence of Anopheles
mosquito vectors, arid climatic conditions, and a
scarcity of freshwater habitats, which preclude local
transmission. Nonetheless, imported malaria cases
have been consistently reported since the 1980s,
largely among expatriates arriving from endemic
countries or returning residents who had traveled to
their countries of origin [42,43,44,45,46]. Historical
data indicate that during 1985-2000, Kuwait reported
over 1,200 malaria cases annually, all of which were
imported. The primary groups affected included newly
arrived expatriate workers and residents returning
from endemic regions [42,43,44,45,46]. More recent
surveillance suggests a decline in case numbers, with
annual incidence ranging from 250 to 400 cases,
primarily affecting male expatriates aged 21-40 years
[26]. Plasmodium vivax was responsible for the
majority of infections (71%), while P. falciparum
accounted for 27% of cases. A detailed study spanning
2013 to 2018 identified 1,913 positive cases out of
7,386 suspected cases, corresponding to a positivity
rate of 25.9%. Incidence rates fluctuated from 6.8 per
100,000 in 2014 to 9.9 per 100,000 in 2017 [26]. The
majority of malaria-positive cases originated from
Asian countries, particularly India, Pakistan, and
Afghanistan, with Indian expatriates representing the
largest single ethnic group affected. Mixed P.
falciparum/P. vivax infections were detected in 72.3%
of cases, predominantly among Indian subjects (97%)
[26].

Despite  the absence of indigenous
transmission, emerging ecological and climate
modifications in Kuwait, such as efforts to increase
greenery and expand plantations, could potentially
create suitable habitats for Anopheles stephensi and
Anopheles pulcherrimus, raising the theoretical risk of
local malaria transmission [26]. The United Arab
Emirates (UAE), with a population nearing 10 million
in 2020, follows a similar epidemiological pattern,
with expatriates constituting 80% of residents
[https://www.dubai-online.com/essential/uae-
population-and-demographics/]. The UAE was
declared malaria-free by WHO in 2007, but imported
malaria cases continue to occur. A study conducted in
Dubai between 2008 and 2010 reported 629 cases,
predominantly due to P. vivax (78%), followed by P.
falciparum (19%), with mixed infections comprising
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2% of cases. Most infections were among individuals
from India and Pakistan, and no cases were reported
among Emirati nationals [27]. Oman, with a
population of 4.5 million in 2020, was historically
malaria-endemic, reporting approximately 33,000
cases annually before 1990. Comprehensive control
measures, including vector eradication and effective
treatment, reduced malaria incidence to 1 case per
10,000 population by 2000, with P. vivax as the
predominant species. The last documented indigenous
case was reported in 2010, although a localized
outbreak of 54 P. vivax cases occurred in 2014 among
migrant workers, primarily from Bangladesh, India,
and Pakistan. Molecular analyses suggested secondary
local transmission from a gametocyte carrier, possibly
infected in Iran, but the outbreak did not lead to
sustained transmission due to prompt intervention and
vector control [28]. Previously, between 2014-2018,
Saudi Arabia, the largest GCC country with an
estimated population of 35 million in 2020, reports
both imported malaria cases, mainly from the
southwestern provinces of Jazan and Aseer
[7,14,47,48,49,50]. Nowadays, the Saudi Arabia is
completely free from Malaria and in progress to
receive a WHO certificate. Progress in malaria control
has been substantial, with autochthonous cases
declining by 99.8% between 1998 and 2012 through
vector control, adoption of artesunate-sulfadoxine-
pyrimethamine combination therapy, and regional
partnerships for a malaria-free Arabian Peninsula
[47,48]. Between 2000 and 2014 in Jazan Province,
9,936 imported cases (64%) and 5,522 locally
acquired cases (36%) were documented, with an
average annual incidence of 0.03 cases per 1,000
population [48]. Indigenous cases declined from 2,756
in 2000 to 15 in 2014, while imported cases increased,
ranging from 250 to 830 annually, with exceptions in
2007 and 2009 when 1,705 and 1,310 cases were
reported, respectively. P. falciparum dominated the
infection profile, accounting for over 98% of cases,
with very few P. vivax or mixed infections [51,52,53].
Collectively, the epidemiology of malaria across
Kuwait and other GCC countries reflects a consistent
pattern: elimination of indigenous transmission, a
predominance of imported cases among expatriate
populations, and a continued risk of reintroduction.
Effective surveillance, vector monitoring, and
management of imported cases remain essential to
maintain malaria-free status and prevent the
establishment of local transmission. The region’s
demographic structure, ecological changes, and high
mobility of expatriate populations require targeted
public health strategies, species-specific diagnostic
tools, and integrated prevention measures to sustain
control achievements and respond to emerging threats.
Epidemiology of Malaria in Other Middle East
Region Countries

Malaria remains a significant public health
concern in parts of the Middle East Region, though the
epidemiological patterns vary substantially between
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endemic and malaria-free countries. Yemen, lIraq,
Syria, Jordan, Lebanon, Palestine, Israel, Iran, Turkey,
and Cyprus demonstrate diverse malaria dynamics
ranging from persistent endemicity to sporadic
imported cases. Yemen, with a population of
approximately 30 million in 2020, remains the only
fully endemic country in the Arabian Peninsula
outside the GCC, and it reports the second highest
number of projected malaria cases in the WHO Eastern
Mediterranean Region after Sudan [4]. The National
Malaria Control Program, launched in 2000, initially
reduced malaria burden substantially. Between 2010
and 2015, microscopy-confirmed malaria cases
decreased from 78,269 to 42,052, while suspected
cases declined from 835,018 to 711,680 [2]. However,
the civil war and ongoing humanitarian crisis have
reversed these gains, leading to increased case
numbers after 2015, with 64,233 confirmed cases in
2018. Malaria deaths also increased, from 1,309 in
201510 2,138 in 2018 [2]. Nearly all malaria infections
in Yemen are caused by P. falciparum, with 112,823
cases reported in 2018, whereas P. vivax accounted for
only 970 cases [2]. Approximately two-thirds of
Yemen’s population remains at risk. Surveillance
systems such as the Integrated Malaria Surveillance
System and the Early Disease Electronic Warning
System are central to assessing disease burden,
outbreak response, and planning future interventions
[54]. The Hodeidah governorate in the Tihama Region
is highly endemic. A study in Bajil district detected P.
falciparum in 8% of 400 asymptomatic
schoolchildren, reflecting ongoing transmission [55].
Insecticide resistance in Anopheles arabiensis
complicates control, prompting universal coverage
with long-lasting insecticidal nets as a key intervention
[56,57].

Iraq has been affected by prolonged conflict
and displacement, including approximately 0.25
million Syrian refugees and nearly 3 million internally
displaced  persons  [http://www.unhcr.org/syria-
emergency.html]. Despite favorable conditions for
malaria transmission—agricultural land, freshwater
bodies, and abundant Anopheles mosquitoes—no
malaria cases have been reported for three consecutive
years since 2011 [2,7]. Historical outbreaks occurred,
such as the epidemic in Babylon governorate in 1997-
1998, but transmission was subsequently interrupted
[58]. A 2002 survey detected high densities of
Anopheles stephensi and Anopheles pulcherrimus
without sporozoites or oocysts, indicating no active
transmission. Imported cases remain the main risk
factor, and malaria could recur if vector density
exceeds critical thresholds [58]. The last documented
case was in 2009 [4]. Syria has experienced a steady
decline in malaria incidence between 1990 and 2000,
with annual reductions of 6.6-6.8% in incidence and
deaths [7]. Since 2004, no autochthonous cases have
been reported [4]. Imported malaria increased from 12
cases in 2002 to 48 in 2011 [7]. Civil war since 2012
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limits current surveillance, but WHO data indicate no
malaria-related deaths or local cases between 2000 and
2013 [4,7]. Jordan is malaria-free, with no reported
indigenous cases in recent years [2,4,7]. Imported
cases, however, remain a concern. Between 1991 and
2011, 511 imported malaria cases were reported
among returning Jordanians from Asia and Africa
[59]. Another study detected 304 cases from 2007 to
2011, including 192 among Jordanians, mostly
military personnel, and 112 among foreign nationals.
Infections were caused primarily by P. falciparum
(199 cases), P. vivax (93 cases), P. malariae (8 cases),
and mixed infections in four cases [29]. Continuous
vigilance is critical to prevent disease reintroduction.
Lebanon is malaria-free, with no indigenous cases
reported for decades [2,4,7]. Imported cases arise from
nationals traveling to Africa. Confirmed cases
increased from 55 in 2003 to 115 in 2012, with over
half caused by P. falciparum [30]. Palestine has been
malaria-free since 1925. Between 2008 and 2017, only
seven imported cases were reported, all in individuals
who traveled to endemic countries [31].

Israel remains malaria-free, with no
indigenous transmission for decades [2,4,7]. Imported
cases occur among returning travelers. From 2004 to
2015, 145 cases were hospitalized, mainly P.
falciparum (59%), with infections linked to travel to
Africa or Asia [32]. Iran is in the malaria elimination
phase, reporting no indigenous cases in 2018 and 2019
[4]. Previously endemic, Iran continues to receive
imported cases, mostly among Afghan and Pakistani
workers. Studies in Khuzestan, Fars, and East
Azerbaijan provinces reported declining incidence,
with P. vivax as the dominant species [33,61,62].
Nationwide, 572 imported cases were documented in
2018 [4]. Turkey, in the WHO European Region, is
malaria-free, with no indigenous cases since 2010.
Imported malaria averages 216 cases annually,
primarily P. vivax and P. falciparum, often acquired in
Africa [4,34,63,64]. Surveillance and integrated
mosquito control are essential to maintain elimination
[34]. Cyprus, also part of the WHO European Region,
has been malaria-free since 1967. Imported cases
occasionally occur, including P. vivax and P.
falciparum among travelers returning from endemic
regions [35,65]. Recent data report 13 imported cases
from 2016 to 2019 [35]. Egypt achieved malaria-free
status in 1998 after a sustained decline in endemicity.
Sporadic imported cases continue, particularly in Al-
Fayoum and Aswan governorates, often linked to
travel to endemic Sudan [36,66]. No indigenous cases
or malaria-related deaths were reported from 2010 to
2019 [2,4]. Overall, malaria epidemiology in the
Middle East Region highlights the contrast between
endemic countries like Yemen and largely malaria-
free nations where imported cases dominate. Effective
surveillance, vector monitoring, and management of
imported infections are essential to sustain elimination
and prevent resurgence.
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Epidemiological Data from Countries of Origin for
Imported Malaria Cases:

The epidemiology of malaria in countries that
serve as sources of expatriate populations for the Gulf
Cooperation Council (GCC) and other Middle East
Region countries is critical for understanding the
patterns of imported malaria. Many of these countries
are highly endemic for malaria, and migrants from
these regions contribute substantially to the imported
malaria burden in GCC countries such as Kuwait,
Saudi Arabia, UAE, Qatar, and Bahrain. Key malaria-
endemic countries include Sudan, Ethiopia, Nigeria,
Pakistan, Afghanistan, India, Bangladesh, and the
Philippines. Sudan is the leading contributor of
malaria cases in the WHO Eastern Mediterranean
Region, with nearly 2.4 million cases reported in 2019
[4]. Travelers returning from Sudan are frequently
implicated in imported malaria in Bahrain, Qatar,
Kuwait, UAE, Saudi Arabia, Jordan, and Egypt
[14,22,23,25,26,27,29,36,37,42,43,45,47,49,59,71,72
]. Drug resistance is a major concern, particularly
artemisinin-based combination therapy (ACT) failure
in P. falciparum. High prevalence of mutations in
genes associated with chloroquine and sulfadoxine-
pyrimethamine resistance, including Pfcrt, Pfdhfr, and
Pfdhps, has been reported, complicating malaria
control  efforts [67,68]. Ethiopia  reported
approximately 2.5 million malaria cases in 2019,
ranking 23rd in the WHO African Region [4].
Expatriates from Ethiopia have contributed to
imported malaria cases in Kuwait and Qatar
[25,26,43,45]. Over the past two decades, malaria
control programs in Ethiopia have reduced incidence
and mortality. For example, the Harari Region
reported a decline in incidence from 42.9 cases per
1,000 population in 2013 to 6.7 per 1,000 in 2019, and
malaria deaths decreased from 4.7 per 1,000,000 in
2013 to zero by 2015 [69]. P. falciparum is responsible
for 69.2% of infections, P. vivax for 30.6%, and mixed
infections are rare. The country aims to achieve
malaria elimination by 2030 using strategies including
artemether-lumefantrine  for  uncomplicated P.
falciparum malaria [70].

Nigeria, with a population of 208 million,
accounted for nearly 60 million malaria cases in 2019,
representing 27% of global malaria cases and 23% of
malaria deaths [4]. Travelers from Nigeria have
contributed to imported malaria cases in Qatar,
Kuwait, Saudi Avrabia, and Turkey
[14,26,37,63,71,72]. Nigeria also faces challenges
from Pfhrp2/3 deletions, which can compromise
HRP2-based diagnostic tests [4]. Drug resistance
remains a concern, particularly with rising artemisinin
combination therapy resistance polymorphisms,
although resistance to sulfadoxine-pyrimethamine has
remained low [73,74]. Pakistan remains highly
endemic, with nearly 700,000 malaria cases projected
in 2019 [4]. In the Bannu District, 21.1% of suspected
cases tested positive for malaria by at least one
diagnostic method, with P. vivax accounting for
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approximately 80%, P. falciparum 11%, and mixed
infections 9% [75]. In other studies from border
regions with Afghanistan, P. vivax prevalence
exceeded 86%, while P. falciparum accounted for
11.8% of infections [76]. A regional RDT survey in
Khyber Pakhtunkhwa Province reported 13.8%
overall prevalence, with 92.4% P. vivax, 4.7% P.
falciparum, and 2.9% mixed infections [77].
Expatriates from Pakistan contribute to imported
malaria in Bahrain, Qatar, Kuwait, UAE, Saudi
Arabia, Jordan, and Egypt
[14,22,23,25,26,27,29,36,37,42,43,45,52,59,71,72].
Approximately half of Afghanistan’s population is at
risk of malaria, with 400,000 cases projected in 2019
[4,78]. Studies using PCR detected asymptomatic
malaria in 7.8% of individuals in Jalalabad [78].
Imported malaria from Afghanistan has been reported
in Iran and other neighboring countries [62].

India continues to report high malaria burden
despite reductions in overall cases from 2000 to 2019,
with nearly 5.6 million cases projected in 2019 [4].
Outbreaks peak during summer and fall monsoons.
Most of the population lives in endemic regions, with
80% of malaria concentrated in 20% of communities
in remote or hilly areas [2]. P. vivax predominates in
southwestern India, accounting for 80% of infections,
although P. falciparum remains significant in some
regions [82,83]. Mixed infections are common,
ranging from 11% to 13% in various studies
[83,84,85]. Trends show a decrease in P. falciparum
from 65.4% in 2017 to 46.4% in 2019, with P. vivax
becoming the dominant species in many areas. India
alone accounts for 47% of global P. vivax malaria,
with seven states responsible for 90% of cases [2].
Expatriates from India are major contributors to
imported malaria in GCC countries
[14,22,23,24,25,26,27,37,42,43,44,45,52,71,72].
Bangladesh has a population of over 160 million, with
17.5 million at risk of malaria [4,86]. The country has
made steady progress toward malaria elimination from
2000 to 2019. P. vivax prevalence and antimalarial
drug resistance have increased over the past two
decades [4]. Post-treatment P. vivax parasitemia
occurs in 12-26% of P. falciparum malaria patients
[87]. Expatriates from Bangladesh contribute to
imported cases in GCC countries. The Philippines
remains malaria-endemic, with 40,000 cases projected
in 2019, concentrated in Palawan Province and
Mindanao [2,4]. Mixed P. falciparum/P. vivax
infections are common, and P. knowlesi has emerged
as a cause of human malaria in Palawan [88,89]. Drug
resistance markers in P. vivax, including mutations in
pvdhfr and pvdhps associated with sulfadoxine-
pyrimethamine resistance, have been reported [90].
Expatriates from the Philippines contribute to
imported malaria cases in GCC countries. In summary,
the epidemiology of malaria in countries that supply
expatriate populations to the Middle East Region
reflects high endemicity, with varying proportions of
P. falciparum, P. vivax, and mixed infections. Drug
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resistance, particularly in Sudan, Nigeria, and parts of

South Asia, remains a critical challenge. The large

expatriate workforce from these regions underpins the

continued importation of malaria into GCC and nearby
countries, emphasizing the need for effective
screening, preventive measures, and early diagnosis to

prevent local transmission [91][92][93].

Conclusion:

Malaria epidemiology in the Middle East
reveals a region that has made remarkable strides in
eliminating indigenous transmission but continues to
face sustained threats from imported infections. The
majority of GCC and Levant countries have
maintained malaria-free status for decades; however,
the sheer volume of population mobility—especially
among expatriates from highly endemic countries—
creates a continuous influx of imported cases. These
dynamic highlights the essential role of migration
patterns, travel behavior, and labor demographics in
shaping the region’s malaria burden. Yemen and parts
of southwestern Saudi Arabia remain the primary
areas of endemic transmission, driven by ecological
suitability, conflict-related disruptions, and limitations
in health infrastructure. Imported malaria into
malaria-free countries presents risks of reintroduction,
especially where ecological or climate-driven changes
may create favorable habitats for Anopheles vectors.
Furthermore, the emergence of drug-resistant
Plasmodium strains and gene deletions affecting rapid
diagnostic test performance amplify the complexity of
malaria control, necessitating more sensitive
diagnostic tools and updated treatment strategies.
Sustaining malaria-free status and reducing residual
transmission require robust surveillance systems,
targeted screening of high-risk  populations,
strengthened  vector monitoring, and regional
collaboration. The region's progress demonstrates that
elimination is achievable, but maintaining gains
demands continuous vigilance and adaptive public
health measures tailored to evolving epidemiological
realities.
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