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We describe two cases of probable autochthonous
introduced Plasmodium vivax malaria that occurred
in 2009 and 2011 in two sites of South-Central Italy.
Although the sources of the infections were not
detected, local transmission could not be disproved
and therefore the cases were classified as autochtho-
nous. Sporadic P. vivax cases transmitted by indig-
enous vectors may be considered possible in some
areas of the country where vector abundance and
environmental conditions are favourable to malaria
transmission.

Two probable autochthonous introduced cases of
Plasmodium vivax malaria were notified from two sites
in South-Central Italy in 2009 and 2011. We report on
the possible risk of local vector-borne malaria trans-
mission in areas in Italy where the vector abundance
and environmental conditions are favourable to malaria
transmission.

Although soon after the World War Il malaria was elimi-
nated from Mediterranean countries, the rise in the
average temperature of the earth [1], environmental
modifications, the increase of international travel, and
socio-economic constraints recorded in the last dec-
ades [2], have raised the concern about the possible
re-emergence of malaria in some of these countries,
such as Italy, where malaria had been endemic before

(3]

However, the presence of competent vectors and of res-
ervoirs of the parasites, i.e. humans carrying gameto-
cytes in their blood may play a major role in malaria
re-emergence. The recent outbreaks of malaria in
Greece, although limited in size, are paradigmatic of
this possible public health threat [4].

In Italy, since the five-year eradication campaign in
1947-1951, one single confirmed case of autochtho-
nous introduced P. vivax malaria (transmitted by an
indigenous vector) [5], has been recorded in Grosseto,
Tuscany Region in 1997 [6]. Hereby, we report two
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probable but not proved autochthonous introduced [5]
malaria cases that occurred in Italy in the last three
years, namely between 2009 and 2011.

Case reports

Case 1

A g41-year-old Caucasian man living in the outskirts of
Rome was admitted to the intensive care unit of the
local Hospital for Infectious Diseases on 8 August
2009 with high remittent fever, peaking every 48 hours
and classical paroxysms with alternate cold, hot and
sweating stages. Clinical suspicion of malaria was con-
firmed by microscopic (blood smear observation, thick
and thin films) and molecular (nested PCR analysis) [7]
diagnosis as P. vivax malaria. The patient had no his-
tory of recent travel in malaria-endemic areas; he only
reported a one-week holiday in 2003 in Santo Domingo,
Dominican Republic (where foci of malaria still exist in
limited areas) and in 2004 in Sharm el Sheikh, Egypt,
but he didn’t undertake any malaria prophylactic treat-
ment on these occasions. He had no history of blood
transfusions, tissue/organ transplantation, intrave-
nous drug use, and no event of high fever in the previ-
ous six years. In July 2009, the month before the onset
of symptoms, he had spent two weeks in two differ-
ent holiday farms, one in Terracina, between 4 and 5
July, and the other in Pontinia, between 25 and 26 July.
Both sites are located in the former ’Pontine marshes’,
a rural coastal plain of Central Italy, where malaria
was hyperendemic until 1946. Although long term
P. vivax relapses have been reported [8] and could
not be entirely ruled out in this case, the short stay
in Santo Domingo and the lack of a history of febrile
attacks shortly after the travel made unlikely the
hypothesis of a travel-acquired infection and oriented
towards the hypothesis of an autochthonous case.
After the detection of this case, the search for poten-
tial sources of infection (i.e. gametocyte carriers), was
directed to the identification of migrants from endemic
countries. A large number of regular migrants from
India and Sri Lanka, employed in buffalo rearing and
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horticulture in green houses, in a site which was very
close to both holiday farms but no malaria case was
identified among these people in 2009, through the
regular surveillance system.

Considering a minimum of 10—12 days for the develop-
ment of the sporogonic cycle of P. vivax into the insect
and another 8-10 days for the onset of symptoms,
malaria infection was probably acquired in the first
half of July. Due to the late notification of the case to
our reference centre at Istituto Superiore di Sanita, the
entomological investigation started one month after
malaria diagnosis. One Anopheles maculpennis s.s.
engorged female was collected from one of the animal
shelters in the farms. Potential breeding sites suitable
for anopheline larvae (few small canals for water sup-
ply in agriculture) were investigated but no mosquitoes
or larvae were found. The entomological investigation
conducted around the house of the patient in Rome
also gave negative results (no adult of anopheline mos-
quitoes or suitable larval breeding sites were found).

Case 2

A 39-year-old Caucasian man resident in the midtown
of Rende, a residential district close to the town of
Cosenza, in Calabria Region, southern Italy, was hospi-
talised on 15 September 2011 with the same symptoms
as Case 1 (high remittent fever, peaking every 48 hours
and classical paroxysms with alternate cold, hot and
sweating stages), although the onset of symptoms had

FIGURE 1

been on 1 September. Microscopic and molecular diag-
nosis of P. vivax malaria was performed as reported
above. The patient did not report any blood transfu-
sions, tissue/organ transplantation and intravenous
drug use, and no remarkable febrile attacks during the
previous six years. In his travel history he reported no
recent travel in malaria-endemic areas, but a holiday
in the Island of Santorini, Greece, in 2003 and a cruise
along the coasts of the Mediterranean Sea in 2005.
In August 2011, he spent the weekends in the village
of Scalea, located along the Tyrrhenian coast, where
there are some historically productive breeding sites
where both An. labranchiae and An. superpictus occur
[9]. Two investigations were carried out around the
summer house in Scalea and in the area of the habitual
residence in Rende to identify the source of infection
but no gametocyte carriers were found. Three recep-
tion centres for African and Asian refugees, located in
Cosenza Province, were not considered in our investi-
gation because they were more than 10 km away from
both houses of the index case and because the refu-
gee people were under medical control (i.e. they were
screened for infectious diseases upon arrival in Italy
and had easy access to medical care when sick).

The infection was probably acquired in mid-August,
and the entomological investigation conducted on 27
and 28 September (a couple of weeks after malaria
diagnosis) in the town of Scalea, revealed the presence
of a possible anopheline breeding site in a canal that
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FIGURE 2

Distribution of the potential malaria vectors and regions considered at risk of malaria reintroduction, Italy, 2005-2011

2 First detected in 2010-2011 in northern-central Italy.
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crossed the plain area of the town before flowing into
the sea, close to the house of the patient. The canal
was almost dry, with few residual pools of water along
the edges, due to the presence of heavy vegetation. No
anopheline larvae were found in those pools. Among
the animal shelters inspected, only one resulted posi-
tive for anopheline mosquitoes: two engorged females
of An. labranchiae were found in a cow shed of a farm
located about 600 m from the summer residence of
the patient. In Rende, only a single animal shelter was
detected in the surrounding of the habitual residence:
it was a small goat shelter located in a public garden
about 200 m away from the case’s house, where 26
Anopheles mosquitoes belonging to the An. maculi-
pennis complex were found, 21 of which were identi-
fied as An. labranchiae by ITS2 sequence analysis [10].
One An. maculipennis s.s. IV instar larva was found in
one of the two streams which were considered suitable
breeding sites, located at 150 m and 600 m from the
case’s house, respectively.
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Discussion

During the last 15 years (1997-2011), a total of 17 pos-
sible autochthonous cases of malaria occurred in Italy.
Only one of them was likely transmitted by local vec-
tors, thus fitting the criteria for an introduced case
[5]. Other 14 cases were attributed to either iatrogenic
transmission (nosocomial infection (n=7), post-trans-
fusion (n=3), and post-transplant (n=1)) or bites from
infected mosquitoes imported with baggage (n=3) [11].
The remaining two cases, discussed in this report,
were classified as autochthonous [5]. In fact, although
they can potentially be considered cases of introduced
malaria transmitted by indigenous vectors, the source
of infection remains undefined.

In Italy, as well as in other Mediterranean countries
recently investigated for the risk of malaria reintroduc-
tion, the return to a situation of endemic malaria is
unlikely, but the occurrence of sporadic, isolated cases
of introduced P. vivax malaria may still be considered
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possible [12,13]. Even if the vulnerability of the Italian
territory during the summer months seemed to be very
low between 2000 and 2011 as shown in Figure 1, recent
entomological surveys carried out in areas historically
considered ’at risk’ for malaria showed a remarkable
presence (or even high abundance in some places) of
the main indigenous vector An. labranchiae, and con-
firmed its ability to bite humans both in the presence
and in the absence of alternative hosts, indoors as well
as outdoors [12-14].

A map displaying the current distribution of the poten-
tial malaria vectors and the regions of the country
considered ’at risk’, based on our own recent field col-
lected data (2005-2011), is showed in Figure 2.

It should also be stressed that several direct or indirect
effects of human activities in rural areas may quickly
modify the distribution and the abundance of the vec-
tors and may promote the contacts between mosqui-
toes and gametocyte carriers; these factors, together
with the presence of a large non-immune human popu-
lation, may have an impact on malaria reintroduction in
a newly vulnerable area [14].

In the light of the recent malaria outbreaks that
occurred in Greece, the two cases reported here stress
the importance of vigilance for this disease and the
need to improve existing epidemiological and entomo-
logical surveillance systems for malaria.

Finally, it should be mentioned that the occurrence of
cases of autochthonous transmission of exotic vector-
borne infections in Europe may concern infections
other than malaria. The recent outbreaks that occurred
in some European countries such as Italy (West Nile
and Chikungunya viruses) France, Croatia, and Portugal
(Dengue virus) [15-20], and the widespread presence
and abundance of the potential vectors of these dis-
eases in our country, represent a clear threat to the
public health which needs adequate countermeasures.
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