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In October 2010, one case of autochthonous malaria
due to Plasmodium vivax was diagnosed in Spain. The
case occurred in Aragon, north-eastern Spain, where
the vector Anopheles atroparvus is present. Although
the source of infection could not be identified, this
event highlights that sporadic autochthonous trans-
mission of vector-borne diseases in continental Europe
is possible and calls for enhanced surveillance and
vector control measures.

Background

Malaria is a mosquito-borne parasitaemic disease
caused by parasites of the Plasmodium genus and
endemic in Africa, Asia, Central and South America.
According to the World Health Organization (WHO),
there were 247 million cases of malaria and nearly one
million deaths worldwide in 2008, mostly among chil-
dren living in Africa [1]. Four species of Plasmodium
have long been recognised to infect humans in nature:
Plasmodium falciparum, P. vivax, P. malariae and
P. ovale. Recently, the simian parasite P. knowlesi has
been found as a cause of human malaria in some areas
of south-east Asia [2]. Worldwide, P. falciparum and
P. vivax are the most common causes of malaria. The
malaria parasites are transmitted by female Anopheles
mosquito vectors. Of the approximately 430 Anopheles
species, only 20 species are important for transmission.

Infection with malaria parasites may result in a wide
variety of symptoms, ranging from absent or very mild
symptoms to severe disease and even death in the
case of P. falciparum malaria. The main symptoms of
malaria include episodes of cyclical or irregular fever,
chills, headache, weakness, vomiting and diarrhoea.
The incubation period in most cases varies from seven
to thirty days after the infective mosquito bite.
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In P. vivax malaria, the incubation period usually
ranges from 10 to 21 days and sometimes up to a year.
Unlike P. falciparum malaria, P. vivax malaria is rarely
fatal. However, for P. vivax, clinical relapses may occur
weeks to months after the first infection. These new
episodes arise from dormant forms in the liver, and
special treatment with primaquine - targeted at these
liver stages — is mandatory for a complete cure.

Situation in Europe and Spain

Within the WHO European Region, six countries
reported autochthonous malaria infections in 2008
caused by P. vivax: Azerbaijan, Georgia, Kyrgyzstan,
Tajikistan (the only country in the Region reporting
P. falciparum malaria), Turkey and Uzbekistan [3].
In the European Union (EU) and European Economic
Area (EEA) countries, malaria has been eradicated
since 1975 and nearly all reported malaria cases are
imported. In 2008, 5,848 malaria cases were reported;
the vast majority of cases for which the species was
known were caused by P. falciparum (78%) while less
than 10% were caused by P. vivax [4]. During the last 10
years, less than 20 cases of autochthonous transmis-
sion of malaria have been reported in the EU/EEA [3,5].
Despite the presence of potential anopheline vectors in
some countries, sustained local transmission has not
been identified in continental EU countries [5].

In Spain, the last autochthonous case of malaria was
reported in 1961 [6] and malaria was officially declared
eradicated in 1964. According to the Spanish National
Surveillance Network, an average of 400 imported
malaria cases are reported each year (with less than
5% due to P. vivax). The Spanish population is sus-
ceptible to malaria infection given the absence or dis-
appearance of the immunity acquired in the past by
contact with the parasite.



The principal potential anopheline vector of malaria in
Spain is Anopheles atroparvus which is widely distrib-
uted throughout Spain (Figure) and can transmit Asiatic
strains of P. vivax but is refractory to African strains of
P. falciparum [7].

Case report

On 5 October 2010, the Regional Health Authorities
of Aragon reported to the Coordinating Centre for
Health Alerts and Emergencies at the Spanish Ministry
of Health one laboratory-confirmed case of P. vivax
malaria in a patient in their 40s living in the province of
Huesca (Region of Aragon). The patient had developed
fever on 20 September 2010 and was diagnosed on
25 September with acute tonsillitis and started treat-
ment with amoxicillin and ibuprofen. Four days later,
the patient was hospitalised because of clinical dete-
rioration with fever and jaundice. On the same day,
Plasmodium spp. parasites were detected in the blood
smear, and antimalarial treatment with chloroquine
and primaquine was initiated. On 1 October the patient
was dismissed in good clinical condition.

Laboratory results

Detection of macrocytosis on the first blood sample
taken upon hospital admission led to a Giemsa staining
where Plasmodium spp. parasites were unexpectedly
identified. Further tests (Rapid Test Binax, chromatog-
raphy) diagnosed Plasmodium spp. (non-falciparum).
On 4 October, the National Centre for Microbiology in
Madrid (National Reference Laboratory) confirmed the
presence of P. vivax by microscopy and multiplex PCR.
Genomic analysis of the parasite is still ongoing.

Epidemiological investigation

According to the epidemiological investigation, the
patient did not have any travel history to an endemic/
epidemic area ever, or contact to persons visiting or

FIGURE

Distribution of Anopheles atroparvus in Spain (dots
indicate presence)

residing in such areas. There was no history of sur-
geries, invasive examinations or diagnostics, or blood
transfusions. The patient never was an injecting drug
user or had any treatments involving injections. The
patient reported two visits to airports, Barcelona air-
port in summer 2008 and Zaragoza airport in summer
2009.

In the vicinity of the patient’s residence there were
swine exploitations and was frequently exposed to
mosquito bites. Furthermore, the patient lives in an
area of the province of Huesca where An. atroparvus is
present in several nearby localities. No malaria cases
have been reported amongst the case’s contacts or
residents in the locality. There have been no reports of
imported malaria cases from this area in recent years,
including 2010.

Control measures

The implemented control measures included testing
household members for malaria, active case finding
in the neighbourhood of the case and through alerting
healthcare centres (including hospitals) in the area,
as well as entomological survey and vector control.
The entomological survey carried out so far has not
proven the presence of Plasmodium parasites in local
mosquitoes.

Risk assessment for Spain

Although the investigation was very detailed, we
have not been able to identify the source of infection.
Ongoing genetic analysis of the parasite may help to
specify its possible origin. Transmission may have
occurred through local Anopheles species after infec-
tion from people coming from endemic areas carrying
gametocytes in their blood. Airport malaria caused
by infected mosquitoes imported from endemic areas
seems improbable due to the distance to the next inter-
national airport (@pprox. 100 km) and the limited flight
range of local anophelines (4.5 km).

The possibility of a secondary case originating from
the reported case is unlikely as the patient has been
treated, comprehensive control measures have been
implemented, and the person had never donated blood.

In Spain, the situation following the eradication of
malaria in 1964 is defined as ‘anophelism without
malaria’ with the presence of potential vectors for the
parasite (mainly An. atroparvus, which is a species
refractory to P. falciparum) and environmental condi-
tions favourable for the breeding, development and
permanence of the vector [7]. The risk for local trans-
mission of malaria will depend on the presence of para-
sitaemic individuals and competent vectors at a given
time and place. This risk is reduced by early and appro-
priate detection and treatment of cases and vector
control activities in place. However, it is still possible
that other sporadic autochthonous cases could still be
identified.
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Conclusions

Given the described conditions in Spain, an autoch-
thonous case of malaria is not unexpected. Previous
events, including the occurrence of several emerging
vector-borne disease outbreaks in different countries
in Europe, indicate that sporadic autochthonous trans-
mission of vector-borne diseases in continental Europe
is possible [9-11].

The available epidemiological information does not
suggest that there is a risk for human health in the
area. The epidemiological investigation suggested that
this was a sporadic case with no evidence of further
local transmission. With the current information, this
event does not pose a significant risk to EU/EEA citi-
zens. Despite the fact that autochthonous cases have
been reported sporadically in the EU in the past, such
cases never resulted in established local transmission
involving more than a few cases.

Given the presence of competent vectors for malaria
in the EU, we cannot exclude similar events in the
future. Continued monitoring of the situation in areas
where Anopheles mosquito populations are present is
needed, including increased awareness among clini-
cians, to rapidly identify and report suspected malaria
cases to respective authorities, and ensure an appro-
priate public health response.
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