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CASE STUDY

Non-imported malaria in non-endemic 
countries: a review of cases in Spain
Emilia Velasco1, Diana Gomez‑Barroso1,2*, Carmen Varela1,2, Oliva Diaz1 and Rosa Cano1,2

Abstract 

Spain declared the elimination of malaria in 1964. In non‑endemic areas, the overwhelming majority of malaria cases 
are acquired abroad, and locally acquired infections are rare events. In Spain, malaria is a statutorily notifiable disease. 
During these fifty years more than ten thousand malaria cases have been reported, and about 0.8% of them did not 
have a history of recent travel. In this report, it was carried out a review of the ways in which malaria can be transmit‑
ted in non‑endemic areas and a short description of the Spanish cases, aggregated by their transmission mechanisms. 
Four cases contracted malaria by mosquito bites; there were two autochthonous cases and two of “airport malaria”. 
The other 28 cases were: congenital malaria cases, transfusion‑transmitted malaria, post‑transplant cases, nosoco‑
mial transmission and cases in intravenous drug users. In addition, in 1971 there was an outbreak of 54 cases due to 
exposure to blood or blood products. So, while malaria usually is an imported disease in non‑endemic areas, it should 
not be excluded in the differential diagnosis of persons who have fever of unknown origin, regardless of their travel 
history.
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Background
Malaria is endemic in 97 countries and it is the most 
prevalent vector transmitted disease worldwide. Accord-
ing to World Health Organization (WHO) estimates, 
the global tally of malaria in 2015 was 212 million new 
cases [1]. In non-endemic areas, the majority of cases are 
imported; however, occasionally, cases are reported in 
which there is no history of travel—which necessitates a 
search for other modes of transmission.

A number of different possibilities for infection exist. 
One example is by competent vectors, either imported 
(“airport malaria” or “baggage malaria”) or local (intro-
duced malaria). The bite of a mosquito that has inadvert-
ently been brought on board an airplane can lead to cases 
in the same airport or, if climatic conditions permit, in 
the surrounding area [2]. On occasion, the mosquito is 
able to survive inside the luggage, causing infections even 
at a considerable distance from the airport [3] (baggage 

malaria). These cases generally present during the sum-
mer, a period more favourable to the survival of the 
mosquito, and during which there is an increase in inter-
national air traffic. When the bite is from a local vector, 
the disease is known as “introduced malaria” [4], a term 
which makes reference to the first generation of cases 
contracted locally, but which have a strong epidemiologi-
cal link to an imported case.

Other situations exist where transmission is not caused 
by a mosquito bite but rather by contact with the blood 
or tissue of an infected person, either naturally (congeni-
tal malaria) or due to a blood transfusion or another form 
of parenteral contagion (induced malaria [4]).

Congenital malaria can be contracted by the transfer of 
Plasmodium through the placental barrier during preg-
nancy, even if the infection of the mother was asympto-
matic, or by exposure to infected maternal blood during 
delivery. During the first few days the newborn’s haemo-
globin (which impedes the development of the parasites) 
and the maternal IgG antibodies have a protective effect, 
as such symptoms do not usually appear until between 
10 and 20  days after birth. Occasionally, the infec-
tion resolves itself spontaneously [5]. In non-endemic 
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countries, congenital malaria usually affects the children 
of expatriates [6].

For what is referred to as “induced malaria”, the 
reported cases in non-endemic countries have been pri-
marily related to blood transfusions [7]. The occurrence 
of such cases is now very low as a result of donor screen-
ing. Cases of secondary malaria from organ transplant 
have been reported [8] at a lower frequency (the major-
ity following kidney transplants with Plasmodium falci-
parum as the main agent involved [9]) as well as various 
forms of parenteral needle-related infection (injections 
with contaminated needles [10], failure to change needles 
for multi-dose medicines [11]) or through contact with 
contaminated objects (catheters [12], gloves [13], etc.).

Cases in Spain
In Spain, malaria was historically an endemic disease 
with several thousand cases annually [14]. Halfway 
through the twentieth century, sanitary and socioeco-
nomic improvements and the efforts made to control the 
vectors succeeded in interrupting the transmission of 
the disease. Malaria was declared officially eliminated in 
1964 [15].

Since then, malaria has continued to be a disease which 
it is obligatory to report to the Spanish Epidemiologi-
cal Surveillance Network. This data is managed by the 
National Centre for Epidemiology in the Carlos III Health 
Institute. During the years since elimination, more than 
10,000 cases of malaria have been reported, [16] mak-
ing it the disease most frequently imported into Spain. 
However, although they represent exceptional cases, 
there have been cases in which a history of travel to an 
endemic zone was absent.

Introduced malaria
The last case of autochthonous malaria occurred in Spain 
in 1961 [17]. Since then there have been two reported 
cases of introduced malaria. In neither case was there a 
history of travel to areas of risk, nor did the patients live 
in close proximity to international airports. Other possi-
ble methods of infection were ruled out (history of sur-
gery, invasive procedures or blood transfusions).

The first case appeared in September 2010 [18]. It con-
cerned a 48-year-old woman who presented with fever. 
This was initially diagnosed as acute tonsillitis and was 
treated with antibiotics. Ten days later the patient’s con-
dition worsened and she was hospitalized. Microscopic 
examination of a blood sample identified Plasmodium  
sp. parasites, and molecular testing identified them as P. 
vivax. The patient lived in an area where Anopheles atro-
parvus is present, although in that area there had been 
no reported cases of imported malaria in the preceding 

years. Despite an exhaustive investigation, it was not pos-
sible to identify the source of the infection.

The second case was in August 2014 when a 62-year-
old man with high fever and muscular pains was hospi-
talized [19]. A microscopic examination revealed the 
presence of intraerythrocytic parasites and a subsequent 
PCR test identified Plasmodium vivax. The patient lived 
in a city close to where a malaria patient who had trav-
elled to Pakistan had been diagnosed. A molecular com-
parison confirmed the same strain of P. vivax in both 
cases. Despite an exhaustive entomological investiga-
tion, not a single specimen of the anopheline vector was 
detected.

Airport malaria
A number of cases which were classified as airport 
malaria have been reported. The first in 1984 [20] was a 
76-year-old woman who developed fever with respiratory 
symptoms, which was initially diagnosed as pneumo-
nia. Following the failure of the antibiotic treatment, the 
patient was hospitalized with a presumed bacteraemia. 
Finally, a microscopic analysis revealed P. falciparum 
gametocytes and numerous trophozoites. Despite treat-
ment with quinine, the patient died a few days later due 
to respiratory complications. The disease had presented 
after a trip to visit a family member less than 6 km from 
Madrid airport.

In 2001, a 75-year-old woman who lived close to two 
international airports (4 and 18 km distance, respec-
tively), was hospitalized with intermittent fever that had 
lasted a week although without apparent infection [21]. 
Microscopic examination of her blood showed the pres-
ence of intraerythrocytic rings. A rapid antigen test for 
P. falciparum and P. vivax was negative, and later tests 
showed Plasmodium ovale. A course of treatment with 
chloroquine and primaquine was initiated and the patient 
recovered.

Congenital malaria
To date five cases of neonatal malaria have been identi-
fied in Spain. The first case, in 1999 [22], was a newborn 
whose mother was an expatriate that had lived in Equato-
rial Guinea until the 8 month of the pregnancy, and had 
been treated for malaria whilst there. In its 3rd week, the 
baby developed a fever without other associated symp-
toms, and the examination of a thick blood smear showed 
the presence of schizonts and gametocytes related to P. 
falciparum.

In 2007, an 8-week-old baby presented with fever and 
altered coagulation; the blood test identified P. vivax. The 
mother, an expatriate who had arrived in Spain from Sen-
egal a year before, was asymptomatic.
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A new case appeared in 2009 involving a 5-week-old 
baby suffering from anaemia and hepatosplenomegaly 
caused by P. falciparum. The mother, from Equatorial 
Guinea, had suffered from malaria during the pregnancy.

The fourth was reported in 2011. The mother was an 
expatriate who had come from Equatorial Guinea when 
she was in the 6th month of pregnancy. She was diag-
nosed there with malaria in the first third of the preg-
nancy. In consequence, the newborn was tested against 
malaria and P. falciparum was detected, although the 
baby was asymptomatic.

The fifth case appeared in 2014 [19]. The mother 
had returned a month before from a trip to Equatorial 
Guinea to visit her relatives. She gave birth prematurely 
at 35  weeks. A week later she presented with a fever 
which was diagnosed as P. falciparum. The newborn had 
been asymptomatic but blood tests revealed a malarial 
infection.

Induced malaria
Transfusion‑transmitted malaria
In 1971, there was a substantial outbreak of transfusion-
transmitted malaria in Spain. 54 people were affected, 
43 of whom had received full blood transfusions, while a 
further 11 had received plasmapheresis. It seems that the 
latter patients received blood cells from donors instead 
of receiving their own cells. The outbreak was caused by 
P. vivax and most of these cases were traced to a blood 
bank in Barcelona, which used workers from North and 
Central Africa as donors [23].

There have been three cases of transfusion-transmitted 
malaria since that outbreak. In 1987, there was a case of 
a 32-year-old woman who contracted P. falciparum after 
having received a transfusion after delivery [24]. She was 
hospitalized a week later with fever, and intraerythrocytic 
parasites were observed under microscopic analysis. The 
patient had received blood from two separate donors, 
who were duly investigated. In one of them, a traveler 
who had stayed in The Democratic Republic of Congo for 
2 months, anti-malarial antibodies were detected.

A decade later a new case was identified, a 63-year-old 
woman who had had a transfusion. Three weeks after-
wards the patient started to suffer fever without an appar-
ent infection, and, 4 weeks later, a peripheral blood smear 
showed the presence of P. falciparum. Amongst the pos-
sible donors was an expatriate from a Central African 
country who had suffered from the disease a number of 
years before. This person lived in Spain but had travelled 
back to their country of origin a number of times without 
showing symptoms [25].

The last reported case was in 2002 when a 26-year-old 
woman [26] received a number of blood transfusions in 
addition to erythrocyte concentrate. The following month 
she presented with fever spikes and, later, a ruptured 
spleen. Blood cultures isolated a number of microorgan-
isms but the antibiotic treatment administered failed 
to produce an improvement in her condition. Finally, a 
peripheral blood smear revealed P. falciparum; the delay 
in diagnosis, however—as 4 months had passed—did not 
allow the donor to be identified.

Post‑transplant malaria
The first case of post-transplant Malaria in Spain was a 
30-year-old man who had received a liver transplant [27] 
in 2005. Three weeks after the transplant, the patient 
presented with fever, shivers and hypotension. Molecu-
lar tests confirmed the presence of P. vivax. The donor 
had lived in Colombia up to 2004 and had suffered from 
malaria in 2001; however, he had been asymptomatic 
since the initial treatment. A further four patients who 
had received organs from the same donor remained 
asymptomatic, but in two of the four thick blood smear 
tests showed malaria parasites and they were treated with 
anti-malarials.

In 2005, there were two other cases of post-transplant 
malaria, both from the same Bolivian donor. Two women 
who had received transplants (kidney and heart respec-
tively) developed fever a number of weeks after the pro-
cedure. Peripheral blood studies identified P. vivax.

In 2013, a 50-year-old man received a heart transplant 
[28] and 2 weeks later he developed fever and abdominal 
pain due to a splenic infarction. A peripheral blood anal-
ysis revealed intracellular parasites consistent with P. fal-
ciparum. The donor originally came from Mali and had 
arrived in Spain a year before, although it was not known 
if he had travelled subsequently. Another four patients 
received organs from the same donor, one of whom 
developed fever and the subsequent blood test was posi-
tive. A further patient—though asymptomatic—had a 
positive antigen test. Anti-malarial treatment was admin-
istered to both patients. The other two organ recipients, 
though not presenting symptoms and with negative 
blood smears, were given anti-malarial prophylaxis.

The last reported case was in 2014 [19] when a 52-year-
old male who had received a kidney transplant presented 
a month afterwards with symptoms that were initially 
diagnosed as a urinary infection. A blood smear test 
showed the presence of P. ovale. The donor was Equato-
rial Guinean in origin and had travelled there recently. 
The other patients who received organs from the same 
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donor were asymptomatic but nevertheless received anti-
malarial treatment.

Parenteral transmission
Needle sharing among intravenous drug users has also 
been the origin of a number of malaria cases, principally 
P. falciparum [29]. In Spain, during the eighties, there 
were two outbreaks. The first—caused by P. vivax—
affected five youths [30], and the second—caused by P. 
falciparum—infected two men [31]. In both outbreaks 
the affected patients had shared needles with people who 
had travelled to Equatorial Guinea.

Other nosocomial cases
In 1978, a case of nosocomial malaria was reported in 
Spain. The patient was a nurse that had been in contact 
with a malaria patient [32].

Subsequently, three further cases were reported with an 
epidemiological link to a hospital, but it was not possible 
to establish the mechanism of infection in any of those 
cases. A case involving a 70-year-old male was reported in 
1998 [33]. He had undergone a surgical intervention but 
had not received a blood transfusion. The epidemiological 
investigation revealed that he had been in an emergency 
hospital room for a number of hours, close to another 
patient from Mauritania who had undergone an exsan-
guino transfusion and was later diagnosed with malaria.

In 2010 [34], a 68-year-old man suffered septic shock 
of unknown origin, and blood tests showed the presence 
of intraerythrocytic parasites, which were identified as 
P. falciparum. The patient, who had been hospitalized 
2 weeks previously, had shared a room and nursing care 
with a malaria patient who had returned from a trip to 
Gambia. It was not possible to recover blood sample 
from the African patient in order to do molecular studies.

Finally, in August 2011 [35], a 4-year-old child pre-
sented with fever and liver involvement, and in the 
peripheral blood analysis P. falciparum was identified. 
The epidemiological investigation revealed that the child 
had been hospitalized 2 weeks earlier and that during his 
stay he had been close to a 6-year-old girl from Equato-
rial Guinea. Molecular typing was performed and the 
parasite populations in both patients matched.

Table  1 summarizes the episodes of non-imported 
malaria in Spain. Half of the cases were reported in the 
last 10  years. No introduced or post-transplant malaria 
cases were reported prior to 2005. In the last 10  years 
there have been no reported cases of transfusional 
malaria, airport malaria, or malaria due to parenteral 
infection. More than half of the reported cases were P. 
falciparum.

Discussion
In non-endemic countries malaria is generally an imported 
disease that must be taken into account in differential 
diagnoses when travellers become ill after returning from 
endemic areas. When a history of such travel is not present 
the diagnosis of malaria is highly improbable but should 
not be excluded. The data from Spain demonstrates cases 
infected locally account for around 0.8% of the total cases 
since the disease was declared eradicated. It is not always 
easy to determine the mode of transmission and it is cru-
cial that an exhaustive history of possible hospitalizations 
or recent transfusions is recorded. In non-endemic coun-
tries, control measures for the selection of donors are in 
place both for blood and organs. However, the transmis-
sion of malaria by these routes cannot be discarded. Some-
times, the information gathered during the interview prior 
to donating blood is not correct, and in other cases the 
malarial infection, especially that caused by Plasmodium 
malariae can persist in the host for years in a form which 
is subclinical [36] with parasite levels low enough to escape 
detection by peripheral blood analysis or through antigen 
detection, as these tests are not sufficiently sensitive.

The clinical history must also include data regarding 
the location of the patient’s home and work, and their 
possible proximity to an international airport. To avoid 
cases of airport malaria it is essential to follow the WHO 
International Health Regulations [37], and to implement 
vector control programmes, both in aircraft coming from 
endemic areas and in the area which surrounds the air-
port (400 metres).

When the previously mentioned scenarios have been 
eliminated, it is necessary to consider the possibility of 
local transmission in areas where an appropriate vec-
tor exists, and where there are travellers who could act 
as potential carriers of gametocytes. In Spain, according 
to a report prepared by the European Centre for Disease 
Prevention and Control, the reintroduction of malaria is 
unlikely. This is because the principal potential vector in 
Spain, Anopheles atroparvus—although widely distrib-
uted—is competent to transmit Asian strains of P. vivax, 
but is impervious to African strains of P. falciparum, 
which is responsible for the majority of imported cases 
in Spain [38–40]. That said, the appearance of isolated 
cases remains a possibility which makes epidemiological 
and entomological vigilance necessary, particularly in the 
current context of climate change and globalization.

With respect to cases of congenital malaria, it is essen-
tial to take into account that the interval between mater-
nal exposure and the effect on the newborn can be of 
great duration, and that the mother may even present as 
asymptomatic.
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Conclusions
Non-imported cases of malaria in non-endemic coun-
tries presuppose an important duty on the part of the 
health services, especially as their rarity is usually asso-
ciated with a delayed diagnosis, which—taken alongside 
the elevated mortality of P. falciparum—can have serious 
consequences for the patient.
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Table 1 Reported cases of non-imported malaria in Spain

Years 1964–2014

Event classification Year of diag-
nosis

Plasmodium 
identified

Cases Relevant epidemiological data

Introduced malaria 2010 P. vivax 1 The patient lived in an area with Anopheles atroparvus. No reported 
cases of imported malaria in previous years

[18]

2014 P. vivax 1 The strains of both the patient and of a case with malaria that had trav‑
elled to Pakistan matched by molecular typing. No anopheline vector 
was detected in the area

[19]

Airport malaria 1984 P. falciparum 1 The patient visited a family member who lived less than 6 km from 
Madrid airport

[20]

2001 P. ovale 1 The patient lived close to two international airports (4 and 18 km 
distance, respectively)

[21]

Congenital malaria 1999 P. falciparum 1 The mother was an expatriate and has been living in Equatorial Guinea 
until the 8 month of pregnancy

[22]

2007 P. vivax 1 The mother, asymptomatic, have arrived to Spain a year before from 
Senegal

2009 P. falciparum 1 The mother originally came from Equatorial Guinea

2011 P. falciparum 1 The mother was an expatriate who had come from Equatorial Guinea 
when she was in the 6th month of pregnancy

2014 P. falciparum 1 The mother have travelled to Equatorial Guinea to visit her relatives [19]

Induced malaria

 Transfusional 1971 P. vivax 54 43 cases received full blood transfusions +11 cases received plasma‑
pheresis. Origen: a blood bank whose donors have different African 
origin: Algeria, Morocco and Equatorial Guinea

[23]

1987 P. falciparum 1 The donor have travelled to Democratic Republic of Congo [24]

1997 P. falciparum 1 The possible donor was a Central African expatriate who have travelled 
several times to his country

[25]

2002 P. falciparum 1 No known donor [26]

 Post‑transplant 2005 P. vivax 3 The donor had lived in Colombia until the year before. One sympto‑
matic recipient and two with positive smears

[27]

2005 P. vivax 2 Bolivian donor. Both recipients had symptoms

2013 P. falciparum 3 The donor had arrived from Mali a year before. Two symptomatic recipi‑
ents and one with a positive antigen test

[28]

2014 P. ovale 1 The donor had travelled to Equatorial Guinea [19]

 Parenteral 1984 P. vivax 5 Needles shared with people who had travelled to Equatorial Guinea [30]

1986 P. falciparum 2 Needles shared with people who had travelled to Equatorial Guinea [31]

 Other nosocomial 1978 P. falciparum 1 A nurse was infected by a malarial patient [32]

1998 P. falciparum 1 The case shared room with and nursing care patient with malaria [33]

2010 P. falciparum 1 The case shared room and nursing care with a patient with malaria [34]

2011 P. falciparum 1 The case shared room with a patient with malaria. Molecular typing in 
both patients matched

[35]
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