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Abstract

Introduction: Malaria is a significant global health problem, predominantly affecting the tropical regions.

Aim: This study aims to analyze trends in imported and non-travel-related malaria cases reported in European countries from 2013 to
2022.

Materials and methods: A retrospective analysis was performed based on the Malaria Annual Epidemiological Reports of Euro-
pean Centre for Disease Prevention and Control (ECDC), supplemented with information from regional parasitological reports and
relevant scientific publications.

Results: Over the past decade, more than 70,000 cases of malaria have been reported in Europe with an average notification rate of
1.011 per 100,000 population. The highest incidence (8,662) registered in 2019 and the lowest (2,480) in 2020 reflect travel restrictions
imposed during the COVID-19 pandemic. Most cases (99.81%) are classified as imported. Among non-travel-related cases, local trans-
mission is confirmed in 45.19%, 17.31% are hospital-acquired infections, 15.38% are classified as airport malaria, and 18.27% remained
cryptic.

Conclusion: Malaria remains a significant health risk in Europe due to persistent patterns of travelling and increasing immigration.
The possibility and actuality of non-travel-related distribution should increase the vigilance of medical professionals against this severe,
life-threatening disease.
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Introduction fected female Anopheles mosquito, which injects Plasmo-

dium sporozoites into the human bloodstream. It can also

Malaria is a vector-borne disease caused by the protozoan
parasites from the Plasmodium genus. In addition to the
classical four types (P. falciparum, P. vivax, P. ovale, and
P. malariae), some zoonotic variants (P. knowlesi, P. cy-
nomolgi) also have been confirmed to cause infections in
humans. Malaria is transmitted through the bite of an in-

be contracted transplacentally, through blood transfusions,
transplantations, sharing of needles, or laboratory inci-
dents.!!4

Malaria continues to be a significant public health con-
cern in subtropical and tropical regions, where it remains
endemic. According to the World Malaria Report, an es-
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timated 249 million cases of malaria and 608,000 deaths
primarily from P. falciparum malaria occurred worldwide
in 2022. This data was published by the World Health Orga-
nization (WHO). The highest burden lies in West (39.3%)
and Central Africa (40.1%) as well as in East Southern Af-
rican subregions (27.0%) with fewer cases in Asia, Central
and South America, and Oceania. As of January 2024, ma-
laria remains endemic in 85 countries while 43 countries
are certified as malaria free, demonstrating the consider-
able strides in disease elimination.[!

Officially, the WHO European Region was declared free
of malaria in 2015!"%); however, most European countries
had already eliminated this disease by the 1970s.>% Despite
this, malaria continues to pose a public health risk across the
continent largely due to a high incidence of imported cases.
Additionally, several introduced, induced and autochthonic
cases are also registered annually under the assembled cate-
gory of non-travel related cases (NTRCs).[)

Aim

This study aims to analyze the information about malaria
trends in the European countries over a ten-year period,
outlining the imported and non-travel related cases.

Materials and methods

This retrospective analysis is based on the latest published
data from the Malaria Annual Epidemiological Report of
the European Centre for Disease Prevention and Control
(ECDCQ), gathered from the European Surveillance System
(TESSy) spanning the years 2013 through 2022.55! Addi-
tional data from the ECDC’s Surveillance Atlas of Infec-
tious Diseases supplemented and refined these reports,
compiling a final dataset of all malaria cases in the coun-
tries of the European Union and the European Economic
Area (EU/EEA).[% The dataset is continuously updated as
additional data becomes available after the initial publica-
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tion of the ECDC reports. The analysis is further extended
with supplementary information from regional parasito-
logical reports and relevant scientific publications. These
studies were systematically searched in the PubMed, Web
of Science, and Google Scholar databases by using the
keywords “malaria,” “Europe,” “imported malaria,” “local
distribution,” “airport malaria,” and related synonyms and
combinations. The collected information contextualizes
the findings and explains specific trends in NTRCs across
the years. All acquired data are compiled into comprehen-
sive tables for statistical analysis performed with the data
analysis ToolPak of Excel 365. The results are presented as
absolute numbers, annual notification rates (per 100,000

population), and percentages.

Overall notification rates of malaria in
EU/EEA and the impact of COVID-19
pandemic on cases’ registration

The yearly confirmed cases and notification rates of ma-
laria over the past decade as reported in the Annual Ep-
idemiological Report of ECDC®! are presented in Fig. 1.
A total of 70,008 cases of malaria are reported in Europe
(EU/EEA) with an average notification rate of 1.011 per
100,000 population. Since 2015, the incidence continuous-
ly exceeds 8,000 cases per year with the highest number of
8,662 in 2019. A sharp decline occurs in 2020 with only
2,480 reported cases, reflecting the global impact of the
COVID-19 pandemic on the registered cases and notifica-
tion rates. The globally implemented restrictions in travel-
ling, reduced tourism, and partial or total border closures
significantly decreased all travel-related infections, malaria
included.>”8] Another contributing factor is the pandem-
ic’s detrimental effect on the reporting and management
of cases, both in malaria endemic and non-endemic re-
gions.[8] Resources such as laboratory capacity, rapid
diagnostic tests and medical staff were diverted to cope
with COVID-19 cases, leading to delayed diagnosis and
an underreporting of many infections.”"!%) Moreover, the
unease of contracting COVID-19, curfews and lockdowns
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Figure 1. Confirmed malaria cases and notification rate in EU/EEA for 2013-2022.%!
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at healthcare facilities led to reduced access to medical ser-
vices and increased distrust in healthcare institutions.!”*1?!
The heightened suspicion of COVID-19 led to an often fa-
tal misdiagnosis in any patient presenting with fever and
flu-like symptoms. Consequently, delays in appropriate
diagnosis and treatment were particularly problematic as
an untreated P. falciparum infection can rapidly develop
into life-threatening complications. This became apparent
by the visible increase in mortality from malaria observed
in 2020, reported from several European countries includ-
ing Bulgaria.[>7811-14 With the easing of travel restrictions
and reopening of international borders, malaria cases rose
sharply reaching 6,131 in 2022. [>*]

Share of Plasmodium spp. causing
malaria in EU/EEA

Fig. 2 presents the combined data on confirmed causative
pathogens of malaria reported by the EU/EEA countries.!”!
The predominance of P. falciparum infection (85.18%) im-
ported into Europe reflects its global distribution and its
role as the most severe and lethal type of malaria.l!! How-
ever, lack of awareness among the healthcare specialists in
Europe persists regarding the clinical significance of this
infection. Contributing factors such as non-comprehensive
travel history and oversight of critical symptoms can result
in delayed diagnoses, fatal complications, and increased
mortality.">1214] From an epidemiological and historical
point of view, the importation of P. vivax cases (6.71%) in
Europe remains of utmost significance. Several types of
Anopheles mosquitoes capable of transmitting P. vivax still
inhabit large parts of southern and central Europe - a phe-
nomenon known as “anophelism without malaria” 341!
Notably, throughout the span of the analyzed period, 12
cases of zoonotic malaria were reported — 11 caused by P
knowlesi and one by P. cynomolgi. The emergence of these
novel zoonotic pathogens, coupled with the atypical clini-

Imported and Non-Travel Related cases of Malaria

cal presentation, poses another challenge for timely diag-
nosis and treatment of malaria patients.!>1¢]

Malaria registration in different
countries of EU/EEA

Country-specific information about the number of the
registered cases of malaria can also be found in the ECDC
sources.[>®) Over the ten-year period, France accounts for
one third (34.16%) of the confirmed malaria cases in Europe,
with an average of 2,391.70 cases per year. The UK has an
annual average of 1,595.28 cases (for 2014-2019), followed
by Germany (827.10), Italy (653.40), and Spain (642.80).
These countries serve as major destinations for immigrants
and refugees from endemic regions such as Sub-Saharan
Africa and South Asia. France also has notable diaspo-
ra communities from its former colonies in Sub-Saharan
Africa, with individuals traveling perennially to visit their
countries of origin. Spain, while less connected to endemic
regions via colonial history, functions as a geographic entry
point to Europe. Italy maintains historical ties to Libya and
Ethiopia and serves as a gateway for migrants who travel
by sea. Former colonies often retain strong economic and
cultural connections with their colonial powers, leading to
frequent business travel, tourism and educational exchang-
es. This leads to a steady two-way flow of travelers and a
constant importation of malaria. France, Spain, and Italy
are also favored tourist destinations, attracting substantial
and constant international travel. At the other end of the
spectrum are smaller countries like Ireland, with an aver-
age of only 64.50 annually confirmed malaria cases. Even
lower rates are reported from Eastern European countries,
such as Bulgaria, with an average of 10.90 cases per year.['*]
Proportionately, all European countries register an increase
in the number of cases starting from 2015 due to the “Eu-
ropean refugee crisis,” followed by a sharp decrease in 2020
linked to the COVID-19 restrictions.
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Figure 2. Percentage of reported malaria cases by Plasmodium species.[”’
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Non-travel-related malaria in EU/EEA

Detailed epidemiological data in the 2014-2022 ECDC re-
ports connect most malaria cases with a visit to an endemic
region classifying them as imported.l®! Only a small pro-
portion of cases (0.19%) have no confirmed travel history
and are therefore categorized as non-travel related cases.
Table 1 summarizes all records of these NTRCs includ-
ing the confirmed causative agents and the specific mode
of transmission during the period from 2014 to 2022. The
ECDC report for 2013 lacks data on case origin, limiting
this analysis to a nine-year span. The consolidated results
presented in the table are based on extended systemic in-
vestigation of regional parasitological reports!!21415] rel-
evant scientific publications, case reports, and risk assess-
ments,"111722] supplementing the epidemiological data
from the TESSy. A total of 104 cases, across ten countries,
were acquired within the geographic region of EU/EEA.
The diversity of transmission modes results in a fluctuation
of the annual numbers with no observed tendencies, rang-
ing from five cases in 2014 and 2020 to 21 in 2017 (average
11.56). P, falciparum is the most diagnosed pathogen with
47.12% of all NTRCs, followed by P. vivax with 36.54%.

A total of 47 cases (45.19%) are classified as locally trans-
mitted e.g., autochthonous cases. This is a result of local
Anopheles mosquitoes’ ability to transmit the pathogen
combined with the influx of travelers harboring malaria,
acting as active sources of the infection.!>*?!/ Among this
group, 37 cases were caused by P vivax malaria with an
overwhelming majority of 33 cases established in Greece.
In the researched period, Greek authorities have reported
autochthonous transmitted malaria yearly, except for 2014
and 2022. The transmission is mostly linked to agricultural
activities that cultivated breeding grounds for mosquitoes
in the rural areas and deficiency in the mosquito control.!*!

The hospital-acquired infections (HAIs) account for an-
other significant portion (17.31%) of the NTRCs registered
in the EU/EEA. Two rapid risk assessment communiques
of ECDCUI718] underline the possibility of iatrogenic or
nosocomial mosquito-borne malaria. Epidemiological in-
vestigations of a large portion of the cases!!8! indicate that
the infected patients often shared rooms or wards with
individuals already diagnosed with malaria. This under-
scores the need of implementing strict standardized mea-
sures, including safe injection and surgical practices; indi-
vidually assigned patient-care equipment, particularly for
blood-contaminated items and isolation of patients from
the mosquito vectors. P. falciparum is the primary species
responsible for HAIs, accounting for five cases in Germany,
five in Greece, two in Italy, and two in Spain. Its amplified
potential for nosocomial transmission is attributed to its
higher level of parasitemia compared to all other Plasmo-
dium species. P. falciparum is also responsible for the fatal
case of blood-transfusion malaria, reported in Bulgaria in
2016.1") Another variant of induced malaria was recorded
in Spain (2014) in a patient who received a kidney trans-
plant from a donor that had recently travelled to Equatorial

Guinea.l”! The latter two cases emphasize the necessity of
comprehensive travel anamnesis in all (blood and organ)
donors. Mandatory preliminary screening of donors with
a recent stay in endemic areas is crucial for preventing iat-
rogenic malaria.

For the investigated nine-year period in the EU/EEA
a total of 16 cases are categorized as airport malaria also
known as “luggage’, “suitcase” or “Odyssean” malaria. This
occurs when a parasitized mosquito is transported via air-
craft or other vehicle and subsequently transmits the infec-
tion to the residents in the airport vicinity. Belgium records
the highest number of suitcase malaria cases including one
by an unconfirmed species in 2015, two fatal cases of P. fal-
ciparum malaria in 2020 among airport workers at Brussels
airport,['!l and one additional case in 2022[2). Investiga-
tions into the 2020 casualties suggest that the mosquitoes
have been transported via a flight from a malaria endem-
ic region in Africa.l'!J Other airport-related cases are re-
ported by France, Germany and Ireland (Table 1). This
phenomenon portrays the vulnerability of non-endemic
countries to a global resurgence of malaria, particularly
in regions with significant international travel. The accu-
mulated data supports previous findings!!!! advocating for
continuous surveillance and enhanced vector control, pre-
dominantly at major international airports receiving flights
from endemic areas.

Nearly one-fifth of the NTRCs in Europe (18.27%) are
classified as cryptic since the investigations failed to deter-
mine the mode of malaria acquisition or establish links to
other cases. For instance, comprehensive epidemiological
and laboratory analyses conducted for all Plasmodium fal-
ciparum cases in Italy from 2016 to 2018[2:22] were not able
to uncover the source of the infection. Usually, a history
of travel to an endemic region acts as a trigger initiating
malaria laboratory investigation. The absence of such in-
formation can lead to crucial delays in the diagnosis and
deterioration of the patients’ health. Moreover, medical
specialists should always consider the possibility that pa-
tients, whether unintentionally or deliberately, may provide
inaccurate information about their recent travels due to
e.g., immigration status or involvement in illegal activities,
further complicating epidemiologic investigations.

Conclusion

Malaria remains a significant global health challenge, es-
pecially in the endemic regions. Nonetheless, increasing
awareness in non-endemic areas is equally as important.
Although Europe has low malariogenic potential, the pos-
sibility of endemic distribution exists largely in the south-
ern regions, as evidenced by the reported autochthonous
cases. This occurs against a backdrop of influx in malaria
importation, representing tourism, international travel,
migration and refugee movement. European healthcare
specialists should receive continuous training on all as-
pects of malaria, including the clinical presentation of both
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Table 1. Number and relative share of non-travel-related malaria cases in Europe for 2014-2022 by type of transmission, reported num-
bers, and year of registration[>6:11:15:17-22]

. Transmission mode Total Relative
Species, Country number of cases (year of registration) number share %
number (%)

Local HAI Airport Other Cryptic
Belgium 2(20),1(22) 3 2.88
Bulgaria 1(16) BT 1 0.96
2(20),4 (22),
France 2(17) (20), 4 (22) 3(22),2(21) 15 14.42
2(21)
Germany 4(21),1(16) 3(22) 1(17) 9 8.65
P, falciparum,
3(21),1(20),
49 (47.12%)  Greece (21),1(20) 5 4.80
1(17)
Ireland 1(22) 1 0.96
Italy 4(17) 2(17) 1(18),1(17) 8 7.69
Lithuania 1(16) 1 0.96
Spain 2(22),1 (16) 1(14) Cg 1(18),1(17) 6 5.77
Cyprus 3(17) 3 2.88
1(21), 1 (20),
2(19), 10 (18),
P vivax, Greece 6(17).8 (16) 33 31.73
38 (36.54%) 5 (15)’ ’
Spain 1(14) 1 0.96
Netherlands 1(15)Cg 1 0.96
P, ovale,
F 1(21) R 1 0.96
1(0.96%) rance (21) Re
P. malariae,
Spai 1(14) T 0.96
1 (0.96%) pats (14) Tp
Mixed,
1 case Spain 1(18) 0.96
(0.96%)
Belgium 1(15) 1 0.96
1(20), 2 (19),
France 2(14) (20), 2 (19) 8 7.69
Unknown, 1(18),2 (16)
14 (13.46%) Germany 2(19) 2 1.92
Spain 2(19) 2 1.92
Netherlands 1(19) Lab 1 0.96
All 47 18 16 4 19 104
Ratio % 45.19 17.31 15.38 3.85 18.27

Note: In the table, the aggregated data on the NTRCs is presented classified according to the mode of transmission revealed in the
epidemiologic investigations. Local - pertains to cases transmitted in the territory of the European countries by an infected Anopheles
mosquito; Hospital acquired infections (HAI) - are defined as non-vector-borne malaria acquired in a healthcare facility by a patient
in whom the infection was not present or incubating at the time of admission, it can occur through inoculation with parasite-infected
erythrocytes during healthcare procedures, including the established cases of malaria acquired through blood transfusion (BT) and
organ transplantation (Tp); Airport - refers to infections to residents or personnel in the airport vicinity, infected by parasitized mos-
quito transported via aircrafts; Others — includes congenital (Cg) and reoccurrence (Re) cases (in both the acquisition of the parasite
is actually not on the European territory) and laboratory incidents (Lab); Cryptic — consist of cases for which the epidemiologic in-
vestigation failed to determine the mode of malaria acquisition or establish links to other cases. HAI: hospital acquired infections, Tp:
transplantation; BT: blood transfusion; Cg: congenital; Re: reoccurrence; Lab: laboratory incident
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known and emerging Plasmodium species, the noteworthi-
ness of a thorough travel history, the necessity of a timely
and species-specific diagnosis and the risks of nosocomial
transmissions. Well-informed medical professionals are es-
sential for the prevention of severe complications and the
reduction of mortality rates. Public health authorities also
must maintain vigilant surveillance and enforce strict con-
trol over cases and vectors to protect the malaria-free status
of all European countries.
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