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Wat	denkt	U:	Hebben	we	een	probleem?	

•  Ja:	Er	is	een	constante	influx	van	parasietendragers	(vluchtelingen),	er	wordt	
meer	gereisd	(kans	op	besmetting),	er	zijn	vectoren	in	het	Mediterrane	gebied,	
en	het	klimaat	is	gunstig	en	wordt	gunstiger.	

•  Nee:	Er	kunnen	weliswaar	incidentele	infecties	plaatsvinden,	maar	malaria	zal	
nooit	meer	endemisch	worden	in	het	Mediterrane	gebied.	



Emerging	Pests	&	Vector-borne	diseases	in	Europe	(2007)	

•  Takken,	Kager	&	Verhave	(NW	Europe):	
”Public	health	measures	will	preclude	the	
building	up	of	an	infectious	parasite	
reservoir”	

•  Alten,	Kampen,	Fontenille	(South	
Europe):	“…the	southern	European	region	
remains	vulnerable	to	malaria	transmission;	
locally	outbreaks	may	occur”	



Recente	gevallen	in	Europa	

 
 

Erratum 25 September 2017: page 3 - indigenous malaria was corrected to malaria infection, page 6 – the following sentence 
was changed to, ‘locally-acquired cases showed evidence of the presence of Anopheles maculipennis s.l. (under investigation for 
species identification) and Anopheles claviger s.s. but did not detect the presence of Anopheles plumbeus.’  

Suggested citation: European Centre for Disease Prevention and Control. Multiple reports of locally-acquired malaria infections in 
the EU – 20 September 2017. Stockholm: ECDC; 2017. 

© European Centre for Disease Prevention and Control, Stockholm, 2017 

 

 

 

 

Main conclusions and options for response 
Five events of local malaria transmission have been reported recently in the EU. Three of these events were 
associated with either mosquito-borne transmission from an imported case (introduced malaria) or an imported 
infected mosquito (airport malaria), in Greece and northern Cyprus (P. vivax), and in France (P. falciparum); 
and two of the cases were most likely associated with nosocomial mosquito-borne or iatrogenic transmission of 
P. falciparum, in Italy and Greece.  

The following options should be considered for preventing and controlling mosquito-borne transmission of malaria: 
x increasing awareness of risk and bite avoidance for travellers and residents in EU areas where introduced 

malaria has been reported; 
x increasing awareness among clinicians surrounding the sporadic occurrence of locally-acquired malaria cases 

in the EU; 
x consideration of malaria infection by health practitioners in the EU/EEA Member States in the differential 

diagnosis for symptomatic persons returning from affected areas in countries with recently recorded local 
mosquito-borne malaria transmission; 

x rapid notification of cases to ensure the timely implementation of appropriate public health measures in areas 
with competent vector populations; 

x implementation by EU Member States of safety measures defined in the EU Directives 2006/17/EC and 
2004/33/EC [1,2] and the technical guide to the quality and safety of organs for transplantation [3]. EU 
Member States with locally transmitted infections may apply blood safety measures as suggested in the ECDC 
expert opinion [4]. EU Member States may decide whether to implement preventive measures for persons 
returning from the affected areas in non-endemic countries, taking into account the measures currently being 
implemented by the local blood safety authorities. 

Healthcare providers should be aware of the risk of nosocomial transmission of malaria and enforce standard 
precautions to prevent this. The risk of further spread of malaria in the EU associated with these events is 
considered very low. 
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Event background information 
Since May 2017, France, Italy, Greece and the United Kingdom have reported malaria cases infected within the EU, 
as set out in the table below. 

Table 1. Number of cases of locally acquired malaria in the EU, by country of report, May-September 2017 

Country 
of report No. Plasmodium 

species 
Date of 
onset 

Suspected mode of transmission, 
place of infection 

Date of 
report 

France 2 P. falciparum 26 August Mosquito-borne, Allier, France. 7 September 

Greece 

5 P. vivax 2 May–22 July Mosquito-borne, regions of Dytiki 
Ellada and Sterea Ellada, Greece. 

18 May, 21 
July, 17 
August 

1 P. falciparum 17–23 July Mosquito-borne or nosocomial, region 
of Ipeiros, Greece. 17 August 

Italy 1 P. falciparum 29 August Mosquito-borne or nosocomial, Trento 
l, Italy. 5 September 

United 
Kingdom 3 P. vivax 29 August Mosquito-borne, the northern part of 

Cyprus. 8 September 

Italy 
On 5 September, Italy reported a fatal case of malaria in a four-year-old girl with no travel history to a malaria-
endemic country [34]. She was admitted to a hospital in the Veneto region on 13 August 2017 and diagnosed with 
diabetes mellitus. After returning from the Veneto region, she was admitted to a Trento hospital for her diabetes 
from 16 to 21 August and diagnosed with pharyngitis on 31 August 2017.  

On 2 September 2017, she was admitted and diagnosed with P. falciparum malaria and subsequently transferred 
to the tropical diseases reference centre in Brescia where she died on 4 September 2017. Epidemiological 
investigations identified two patients infected with P. falciparum who were hospitalised in the same ward during 
her stay in the Trento hospital from 16 to 21 August. The investigation at the Trento hospital did not identify 
breaches in medical procedures that could have resulted in an iatrogenic transmission.  

Entomological investigations in the area of Trento did not reveal the presence of Anopheles mosquitoes. 
Entomological surveys in Bibione, where the girl spent her holidays, are ongoing. Molecular sequencing of the 
Plasmodium strain from the girl and the other two children hospitalised concomitantly is being carried out to assess 
the link between the cases. 

Greece 
As of 17 August 2017, Greece had reported five locally-acquired cases of P. vivax malaria acquired via vector-borne 
transmission. Four of the cases were likely to have been exposed in the region of Dytiki Ellada in western Greece 
and one case was likely to have been exposed in Sterea Ellada in central Greece [6]. Greece considers these cases 
as introduced, resulting from a first-generation local transmission following a recent introduction of P. vivax into 
the area. The dates of onset for the cases ranges from 2 May to 22 July 2017. 

In addition, Greece reported one locally acquired case of P. falciparum in the region of Ipeiros, in the north-west of 
Greece with date of symptom onset between 17 and 23 July 2017. The case, who has no recent travel history to a 
malaria-endemic area, was recently hospitalised in a ward where a patient was treated for P. falciparum malaria. 
The date of symptom onset is compatible with a vector-borne transmission through a mosquito infected in the 
ward. The investigation concluded that the case could be the result of either a nosocomial vector-borne 
transmission or a nosocomial transmission of iatrogenic origin, but was not related to blood transfusion. Response 
measures were promptly implemented for both possible modes of transmission. Entomological investigations in the 
area did not reveal the presence of Anopheles mosquitoes. However, this targeted investigation could not rule out 
the previous or current presence of Anopheles mosquitoes in the area. No further locally-acquired malaria cases 
have been reported in the area despite the increased awareness among local clinicians.  

United Kingdom ex. the northern part of Cyprus 
On 8 September 2017, the United Kingdom reported three cases of P. vivax malaria in travellers returning from 
Esentepe, the northern part of Cyprus, through the Early Warning and Response System (EWRS). Two of the cases 
were 12-year-old siblings that travelled independently from the third case. The three cases stayed in the northern 
part of Cyprus for two to three weeks in August and developed symptoms on 29 August 2017. The cases were 
laboratory-confirmed upon returning to the UK. 



Recente	gevallen	in	Europa	(Mei-Sept	2017)	

•  France	(Allier	region/Moulins),	August	2017:		

•  Two	adults	attending	(the	same)	wedding	in	Moulins	
•  No	travel	history	to	malaria-endemic	country	
•  None	of	the	wedding	participants	with	travel	history	
•  Adult	from	Burkina	Faso	with	P.	falciparum	was	in	Moulins	

2	weeks	before	the	wedding	
•  Both	An.	maculipennis	s.l.	and	An.	claviger	s.s.	were	found	

•  ’Overlap’	in	Moulins	
•  Possibly	local	transmission	(or	airport	malaria)	
•  Molecular	typing	should	add	definitive	info	



Recente	gevallen	in	Europa	(Mei-Sept	2017)	

•  Greece	(West	&	Central),	May-July	2017:		

•  5	cases	of	P.	vivax,	4	in	west,	1	in	central	Greece	(none	
with	travel	history)	

•  1	Case	of	P.	falciparum	in	NW	Greece	(no	travel	history)	

•  Pv:	Local	transmission	following	introduction	events	
•  Pf:		Nosocomial	vector-borne	transmission	(no	

anophelines	found)	
•  Molecular	typing	ongoing	



Recente	gevallen	in	Europa	(Mei-Sept	2017)	

•  Italy,	Trento,	August:		

•  4	yr	old	girl	hospitalised	with	diabetes	mellitus	(16-21	
August)	

•  No	travel	history	
•  Same	ward:	2	patients	with	P.	falciparum	(16-21	

August)	

•  Iatrogenic	transmission	unlikely	
•  No	anophelines	found	
•  Molecular	typing	ongoing	



Recente	gevallen	in	Europa	(Mei-Sept	2017)	

•  Cyprus,	Trento,	August:		

•  3	cases	of	P.	vivax	from	northern	Cyprus	(2	and	1)	

•  Mosquito-borne	



Recente	gevallen	in	Europa	(Oktober	2017)	
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Climatic	suitability	(June-July-August	average)	

Pv: 10 (28OC) - 13 (22OC) days 

Pf: 16 (28OC) - 20 (22OC) days 



Vectoren 

The climate in Southern European countries around the
Mediterranean, where winters are generally mild and wet and
summers hot and dry, has been and still is suitable for malaria
transmission. When P. falciparum, P. vivax and P. malariae were
still endemic in Southern Europe, malaria followed a cycle of
seasonal epidemics, with outbreaks of vivax malaria in the
spring and summer and falciparum malaria in late summer and
autumn. In Northern Europe, where only P. vivax and
P. malariae are believed to have occurred, temperatures above
16°C are usually encountered only during the summer months.
Temperate P. vivax strains circumvent the temperature limita-
tions and secure their survival during cold winters in two ways:
by forming dormant hypnozoites in the human liver or by in-
doors transmission by semiactive mosquitoes [22]. Another
temperate P. vivax survival tactic is delayed primary illness, a
prolonged interval between the initial infection and appearance
of symptoms, typically around 6 to 9 months [23].

Infectivity
The sensitivity of European anophelines to Plasmodium strains
from malaria endemic areas varies. Previous studies have shown
that European An. labranchiae and An. atroparvus populations are
seemingly resistant to infection with tropical P. falciparum

strains [24–26] although not universally. Recent studies indi-
cate that both An. atroparvus and An. plumbeus are susceptible to
tropical P. falciparum strains under certain circumstances
[27,28].

Furthermore, An. plumbeus has recently become the focus of
increasing attention, the result of reports of its growing density
and ability to adapt to habitats near human settlements, its
relatively long life span (up to 2 months) and its high anthro-
pophilicity [29]. It is considered a putative malaria vector for
P. vivax in Europe and Russia [30,31], and older as well as recent
studies have shown it to be a competent vector for both P. vivax
and P. falciparum [32,33]. Available data suggest that this species
could serve as a local malaria vector provided there are
gametocyte carriers in the area.

Climate change
Climate change, to the extent that it can be predicted with any
degree of certainty, is expected to most likely manifest with
rising temperatures, increased precipitation and extreme
weather phenomena such as heat waves and droughts. These
changes, particularly increasing temperature, will most likely
affect the global abundance and distribution of arthropods and
consequently the geographic distribution of vector-borne

FIG. 1. Geographical distribution of

three important malaria vectors:

Anopheles atroparvus (red), An. lab-

ranchiae (green) and An. sacharovi

(purple). Adapted from Kuhn et al.

[21].

490 Clinical Microbiology and Infection, Volume 22 Number 6, June 2016 CMI

© 2016 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All rights reserved, CMI, 22, 487–493

Piperaki	&	Daikos,	2016	



Risico	inschatting	

•  Ja:	Er	is	een	constante	influx	van	parasietendragers	(vluchtelingen)	
•  Ja:	Grotere	kans	op	‘suitcase’	of	‘airport	malaria’	(ook	Schiphol)	

•  Nee:	Ondanks	honderdduizenden	bewegingen	uit	Afrika	geen	trend	
•  Nee:	Vector	competentie	voor	Pf	gelimiteerd	
•  Nee:	Zomermaanden	gemiddeld	(nog)	niet	warm	genoeg	voor	Pf	
•  Nee:	Monitoring,	surveillance	en	bestrijding	op	orde;	snelle	diagnose	
•  Nee:	Belangrijke	‘infectieroute’	wordt	minder	belangrijk	



model. Credible intervals around the continental clinical incidence esti-
mates were proportionately much larger and this reflected primarily the
residual uncertainty around the modelled relationship between infection
prevalence and clinical incidence.

Attributable effect of malaria control interventions
Changes in prevalence largely followed patterns of increasing ITN
coverage, and ITNs were by far the most important intervention
across Africa, accounting for an estimated 68 (62–72)% of the declines
in Pf PR seen by 2015 (Fig. 2a). We estimated ACT and IRS contrib-
uted 19 (15–24)% and 13 (11–16)% respectively, although these inter-
ventions had larger proportional contributions where their coverage
was high (Extended Data Fig. 4). It is important to emphasize that these
proportional contributions do not necessarily reflect the comparative
effectiveness of different intervention strategies but, rather, are driven
primarily by how early and at what scale the different interventions
were deployed. In total, we estimated that malaria control interventions
have averted 663 (542–753) million clinical cases since 2000, of which 68
(62–73)%, 22 (17–28)% and 10 (5–14)% were contributed by ITNs,
ACTs, and IRS, respectively (Fig. 2b).

Discussion
Here, for the first time, the rapidly changing landscape of malaria risk
in Africa has been quantified across the 15-year span of the
Millennium Development Goals. Our approach is primarily data
driven, informed by empirical observations in the field rather than
theoretical models or extrapolated experimental results. Our mod-
elling framework requires few prior assumptions and allows patterns
of change and attribution to be identified with rigorously defined
metrics of uncertainty.

We have shown that remarkable and widespread reductions in
infection prevalence and case incidence have occurred across Africa
since 2000, and that malaria control interventions have been respons-
ible for most of the decline even though they remain well below
international targets for universal coverage1. ITNs have had by far
the largest effect, but have also been generally present for longer and at
higher levels of coverage. IRS and ACTs have both made important
contributions to reducing prevalence and incidence where they have
been implemented at scale (although it is important to note that the
primary role of ACTs is in averting severe disease and death rather
than reducing transmission and uncomplicated cases).
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Figure 1 | Changes in infection prevalence 2000–
2015. a, Pf PR2–10 for the year 2000 predicted at
5 3 5 km resolution. b, Pf PR2–10 for the year 2015
predicted at 5 3 5 km resolution. c, Absolute
reduction in Pf PR2–10 from 2000 to 2015.
d, Smoothed density plot showing the relative
distribution of endemic populations by Pf PR2–10 in
the years 2000 (red line) and 2015 (blue line).
The frequencies on the vertical axis have been
scaled to make the densities visually comparable.
The classical endemicity categories are shown for
reference in green shades. Results shown in all
panels are derived from a Bayesian geostatistical
model fitted to n 5 27,573 Pf PR survey points;
n 5 24,868 ITN survey points; n 5 96 national
survey reports of ACT coverage; n 5 688 country-
year reports on ITN, ACT and IRS distribution
by national programs; and n 5 20 environmental
and socioeconomic covariate grids. Maps in a–c are
available from the Malaria Atlas Project (http://
www.map.ox.ac.uk/) under the Creative Commons
Attribution 3.0 Unported License.

Table 1 | Changing distribution of malaria endemicity across stable endemic Africa, 2000 to 2015
Population (%) Area (%)

Endemicity class 2000 2015 Change (%) 2000 2015 Change (%)

Holo (Pf PR2–10 $ 75%) 11.57 1.32 288.57 11.81 1.38 288.32
Hyper (Pf PR2–10 50–75%) 21.51 7.46 265.31 20.18 7.88 260.93
Meso (Pf PR2–10 10–50%) 41.32 42.41 12.64 40.98 41.06 10.19
Hypo (Pf PR2–10 , 10%) 25.60 48.80 190.63 27.02 49.67 183.84
Total 100.00 100.00 100.00 100.00
Pre-elimination or eliminating (PfPR2–10 , 1%) 3.82 13.61 1255.93 3.48 11.39 1227.51
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model. Credible intervals around the continental clinical incidence esti-
mates were proportionately much larger and this reflected primarily the
residual uncertainty around the modelled relationship between infection
prevalence and clinical incidence.

Attributable effect of malaria control interventions
Changes in prevalence largely followed patterns of increasing ITN
coverage, and ITNs were by far the most important intervention
across Africa, accounting for an estimated 68 (62–72)% of the declines
in Pf PR seen by 2015 (Fig. 2a). We estimated ACT and IRS contrib-
uted 19 (15–24)% and 13 (11–16)% respectively, although these inter-
ventions had larger proportional contributions where their coverage
was high (Extended Data Fig. 4). It is important to emphasize that these
proportional contributions do not necessarily reflect the comparative
effectiveness of different intervention strategies but, rather, are driven
primarily by how early and at what scale the different interventions
were deployed. In total, we estimated that malaria control interventions
have averted 663 (542–753) million clinical cases since 2000, of which 68
(62–73)%, 22 (17–28)% and 10 (5–14)% were contributed by ITNs,
ACTs, and IRS, respectively (Fig. 2b).

Discussion
Here, for the first time, the rapidly changing landscape of malaria risk
in Africa has been quantified across the 15-year span of the
Millennium Development Goals. Our approach is primarily data
driven, informed by empirical observations in the field rather than
theoretical models or extrapolated experimental results. Our mod-
elling framework requires few prior assumptions and allows patterns
of change and attribution to be identified with rigorously defined
metrics of uncertainty.

We have shown that remarkable and widespread reductions in
infection prevalence and case incidence have occurred across Africa
since 2000, and that malaria control interventions have been respons-
ible for most of the decline even though they remain well below
international targets for universal coverage1. ITNs have had by far
the largest effect, but have also been generally present for longer and at
higher levels of coverage. IRS and ACTs have both made important
contributions to reducing prevalence and incidence where they have
been implemented at scale (although it is important to note that the
primary role of ACTs is in averting severe disease and death rather
than reducing transmission and uncomplicated cases).
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Figure 1 | Changes in infection prevalence 2000–
2015. a, Pf PR2–10 for the year 2000 predicted at
5 3 5 km resolution. b, Pf PR2–10 for the year 2015
predicted at 5 3 5 km resolution. c, Absolute
reduction in Pf PR2–10 from 2000 to 2015.
d, Smoothed density plot showing the relative
distribution of endemic populations by Pf PR2–10 in
the years 2000 (red line) and 2015 (blue line).
The frequencies on the vertical axis have been
scaled to make the densities visually comparable.
The classical endemicity categories are shown for
reference in green shades. Results shown in all
panels are derived from a Bayesian geostatistical
model fitted to n 5 27,573 Pf PR survey points;
n 5 24,868 ITN survey points; n 5 96 national
survey reports of ACT coverage; n 5 688 country-
year reports on ITN, ACT and IRS distribution
by national programs; and n 5 20 environmental
and socioeconomic covariate grids. Maps in a–c are
available from the Malaria Atlas Project (http://
www.map.ox.ac.uk/) under the Creative Commons
Attribution 3.0 Unported License.

Table 1 | Changing distribution of malaria endemicity across stable endemic Africa, 2000 to 2015
Population (%) Area (%)

Endemicity class 2000 2015 Change (%) 2000 2015 Change (%)

Holo (Pf PR2–10 $ 75%) 11.57 1.32 288.57 11.81 1.38 288.32
Hyper (Pf PR2–10 50–75%) 21.51 7.46 265.31 20.18 7.88 260.93
Meso (Pf PR2–10 10–50%) 41.32 42.41 12.64 40.98 41.06 10.19
Hypo (Pf PR2–10 , 10%) 25.60 48.80 190.63 27.02 49.67 183.84
Total 100.00 100.00 100.00 100.00
Pre-elimination or eliminating (PfPR2–10 , 1%) 3.82 13.61 1255.93 3.48 11.39 1227.51
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Bhatt	et	al.	(2015)	

2000
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Risico	inschatting	

•  Ja:	Er	is	een	constante	influx	van	parasietendragers	
(vluchtelingen)	

•  Ja:	Grotere	kans	op	‘suitcase’	of	‘airport	malaria’	(ook	Schiphol)	

•  Nee:	Ondanks	honderdduizenden	bewegingen	uit	Afrika	geen	
trend	

•  Nee:	Vector	competentie	voor	Pf	gelimiteerd	
•  Nee:	Zomermaanden	gemiddeld	(nog)	niet	warm	genoeg	voor	Pf	
•  Nee:	Monitoring,	surveillance	en	bestrijding	op	orde;	snelle	

diagnose	
•  Nee:	Belangrijke	‘infectieroute’	wordt	minder	belangrijk	

•  Ja	–	de	risico’s	voor	Aedes	(e.g	tijgermug)	gebonden	
virusinfecties	is	vele	malen	groter!	(Bijv.	Westnijlvirus)	



Conclusies	

‘Any	deterioration	of	organised	services	by	a	major	catastrophe	or	
war	may	bring	back	to	Europe	a	series	of	communicable	diseases	
among	which	malaria	would	not	be	the	last’	
	
Bruce-Chwatt	LJ,	de	Zulueta	J.	The	rise	and	fall	of	malaria	in	Europe:	a	historico-
epidemiological	study.	Oxford:	Oxford	University	Press;	1980.		
		


