RAPID RISK ASSESSMENT

Update on autochthonous
Plasmodium vivax malaria in Greece

11 October 2011

Main conclusions and recommendations

Greece has reported thirty-six cases of Plasmodium vivax infection in 2011 to date, 20 of which have been in
Greek citizens without travel history to an endemic country. Over eighty percent of these cases are associated
with the area around Evrotas, located in Lakonia, in the Peloponnese region of southern Greece. This area (and
four others currently reporting malaria cases) is agricultural and not usually associated with tourism. The ECDC
risk, as assessed on 23 August 2011, remains unchanged. The main risk is to persons residing in, visiting and
working in the affected areas of Greece, particularly Evrotas in Lakonia. The risk for further extension of
malaria transmission into the EU as a result of this event is considered low at present. EU national blood
competent authorities should be considering whether to implement deferral measures for persons returning
from these specific affected areas in Greece, taking into consideration measures currently implemented by the
Greek blood safety authorities and after a considered risk assessment in collaboration with their national public
health authorities.

Source and date of request

Cases of autochthonous malaria due to Plasmodium vivax reported in Greece.

Source of assessment request and experts
consulted

This updated rapid risk assessment was undertaken following an internal decision at ECDC.

ECDC would like to thank the following external organisations who were consulted for this assessment update:
Department of Surveillance and Intervention of the Hellenic Centre for Disease Control and Prevention (CDC),
National School of Public Health, Greece and the World Health Organization (WHO).

Errata

In the Rapid Risk Assessment ‘Update on autochthonous Plasmodium vivax malaria in Greece’ dated 5 October 2011, ECDC
incorrectly referred to the distribution of malaria cases in Greek citizens and migrant workers. The correct formulation is: ‘Greece
has reported thirty-six cases of Plasmodium vivax infection in 2011 to date, 20 of which have been in Greek citizens without
travel to an endemic country.” This was corrected on 11 October 2011.

On 30 October 2012, page 2 was amended to remove an erroneous reference to a figure 2, which had not been included in the
report.
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Disease background information

Plasmodium vivax is one of the five main Plasmodium species that cause human malaria (2. vivax, P. falciparum,
P. malariae, P. ovale and P. knowilesi). All are transmitted through the bite of female Anopheles mosquitoes.

The main symptoms of malaria are cyclical fever and chills, headache, weakness, vomiting and diarrhoea. The
most common complication is enlargement of the spleen. The incubation period for P. vivax usually ranges from 10
to 21 days, but can be up to a year. Unlike P. falciparum malaria, P. vivax malaria is rarely fatal. However, A. vivax
relapses often occur months or even years after treatment due to the fact that the parasites can develop dormant
forms (hypnozoites) in the liver. Relapses are not prevented by current chemo-prophylactic regimens, with the
exception of primaquine, which should always be added to treatment regimens to eradicate dormant liver forms.

Among the five Plasmodium species, P. vivax has the widest global distribution. Nevertheless, this parasite is not
endemic in EU and EEA/EFTA countries. Between 2006 and 2009, the confirmed rate of malaria cases in EU and
EEA/EFTA countries remained stable at around one per 100 000 population. Of those cases for whom the relevant
information was available, 99.5% were imported [1]. Within the WHO European Region, autochthonous P, vivax
infections are regularly reported (e.g. from eastern Turkey), although this trend is decreasing. In Spain, a case of
autochthonous malaria (P. vivax) was also reported from the Aragon region in 2010 [2].

Autochthonous cases of malaria in Greece have previously been reported in 1999 and 2000 [3][4]. Following
several years with no reports, six cases of autochthonous malaria were reported in 2009 (through the European
Surveillance System — TESSy 2009) and one in 2010, all residing in the same area of Evrotas, Lakonia, in the
Peloponnese region of southern Greece [5]. The 2009 cases were associated with two imported cases of P. vivax
from Pakistan and Afghanistan occurring during the summer in Evrotas. All reported cases made a full recovery.

It is known that mosquito vectors for malaria are present in Greece. In the Peloponnese region, the following
species have been identified: A. maculjpennis s.s., A. sacharovi, A. hyrcanus and A. superpictus [6]. A. sacharoviis
commonly found from May to September in wetlands and rice paddies, with the highest numbers of adult
mosquitoes being observed in July.

Event background information

So far in 2011 (up to 26 September), 36 cases of P. vivax malaria have been reported to the Hellenic Centre for
Disease Control and Prevention, and these cases are potentially autochthonous. Of the 36 cases reported, 20
occurred in Greek citizens with no travel history to a malaria endemic country. The other 16 cases were in migrant
workers from Pakistan (the vast majority), Afghanistan and Morocco.

Figure 1 indicates the geographical area of residence associated with these potentially autochthonous cases.

Over 80% (30 cases) are reported to live around Evrotas, in the Prefecture of Lakonia, situated in the Peloponnese
region of southern Greece. This is the same small geographical area where eight confirmed cases of P. vivax
malaria occurred between August and October 2009 (two imported cases and six autochthonous cases) and one
case in 2010. The area is largely farm land covered with citrus trees. The vast majority of farm workers are
migrants from malaria-endemic areas of Asia and the Indian subcontinent, especially during the cropping season.
It is reported that approximately 2 000—4 000 migrants currently live and work in the area of Skala, Lakonia and
that there is a rapid turnover in their population.

One case is reported to have died; a man over 70 years of age who had severe underlying medical conditions.

In addition to Lakonia, four other prefectures have reported autochthonous malaria cases in Greek citizens in 2011;
two cases in Evoia, two in Attiki, one in Larissa and one in Viotia. All the affected areas are non-touristic,
agricultural areas in close proximity to wetlands.

The first case reported disease onset on 23 May 2011 and, in the most recently reported case, disease onset
occurred on 21 September 2011. The overall gender distribution among the confirmed cases is 29 males and seven
females. The age distribution among reported cases ranges between 1.5 and 79 years.



Figure 1. Geographic area of residence in Greece of P. vivax malaria cases without travel history to
an endemic country, as of 26 September 2011
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In addition, two Romanians are reported to have been diagnosed with A.vivax infection following their return to
Romania after working and residing in the area of Skala, Lakonia.

Control measures implemented by the Hellenic CDC include enhancing surveillance in the affected areas (those
areas reporting cases) to rapidly identify cases; informing health care professionals about early malaria diagnosis
and treatment; raising public awareness and improving blood safety. Blood safety measures implemented by
Greece in the affected areas include:

e  Suspension of blood donation sessions in the affected areas and surrounding agricultural villages within a
radius of 10 km for a period of six months. (This distance criterion is based on the mosquito’s flying
capacity which is estimated to be about five kilometres).

e Temporary deferral of blood donation from asymptomatic persons residing or working in the affected
areas for a period of six months.

e Temporary ban on blood donation from Greek citizens with family history of malaria.

e To prevent a negative impact on the blood supply, blood units collected in the affected areas of Lakonia
and East Attica are being PCR tested in cooperation with the National School of Public Health’s Reference
Laboratory for Parasitic Diseases.

Up until 22 September 2011, no positive blood unit had been detected.

Entomological investigations in 2009 revealed the presence of A. sacharoviin the area of Evrotas. In June 2011,
adult Anopheles spp. mosquitoes were not identified in CO, and light traps, although a limited number of
Anopheles larvae were found in the wetlands. In August 2011, a small number of adult Angpheles mosquitoes
were collected using the same methods and identified as Anopheles sacharovi.

Intensified mosquito control measures have also been introduced by the local authorities.

ECDC threat assessment for the EU

Greece was historically malaria-endemic until national eradication programmes allowed the country to achieve
malaria-free status in 1974. This is now the third consecutive year in which autochthonous cases have been
reported in the country. The six cases reported in 2009 and thirty cases reported in 2011 are from the same
geographic area of Evrotas, Lakonia. A further four Greek prefectures have reported autochthonous malaria cases
in Greek citizens in 2011.



The transmission of 2. vivax malaria in the Skala area, Evrotas may result from several mechanisms and, on the
basis of the information available, it is not possible to ascertain which is responsible.

These mechanisms are:

- Introduction of malaria every year by migrants originating from malaria-endemic countries, resulting in
subsequent onward transmission to nearby residents by local mosquito vectors;

- Overwintering of parasite in local mosquito vectors, resulting in subsequent onward transmission to
nearby residents by local mosquito vectors;

- Established human reservoirs of P. vivaxin these areas following introduction in previous years, resulting
(through relapses) in subsequent onward transmission to nearby residents by local mosquito vectors.

However, the increased number of autochthonous cases reported this year would indicate that conditions (vector
and population) can be considered favourable for sustained local transmission in the affected areas, especially
Evrotas in Lakonia, despite intensive intervention efforts for vector control.

The main risk related to the current event is to persons residing, visiting and working in the affected
areas of Greece, particularly that of Evrotas, Lakonia. As the risk for malaria in Greece is still considered
very limited and intervention measures are ongoing in the affected areas, a general recommendation
for travellers to take prophylaxis is not advised at this date. However, standard measures should be
taken to prevent mosquito bites.

As the mosquito season for 2011 has not yet come to end, additional cases of P.vivax may yet be diagnosed and
reported from the five affected areas. Such cases may occur among residents, but also among people visiting or
working in these areas from EU and non-EU countries.

National authorities responsible for blood safety in EU Member States that may be considering whether to
implement deferral measures [7] for persons returning from the affected areas in Greece should take into
consideration the measures currently being implemented by the Greek blood safety authorities, and conduct a risk
assessment for travellers returning from these areas in collaboration with their national public health authorities.

The current malaria situation in Greece represents a very limited risk of spread to the rest of the European Union,
compared to that of travellers returning from other malaria-affected countries worldwide. However, it is important
that health practitioners in other Member States include malaria infection in the differential diagnosis in
symptomatic persons returning from these areas in Greece.

It is unlikely that autochthonous transmission of malaria will re-establish itself in wider continental Europe, as it is
dependent upon mosquito distribution and abundance; vectorial capacity and vector competence of the
mosquitoes, and the introduction of the parasite through travel by carriers of Plasmodium spp. gametocytes. Some
of these factors depend on climate and environment and, although as yet no changes in species distribution of
anopheline mosquitoes related to climate change have been observed in the EU, this factor cannot be excluded in
the future. For this reason, it is important to continue closely monitoring the situation in areas of the European
Union where Anopheles mosquito populations are present and to increase awareness among clinicians. This will
ensure that suspected malaria cases are rapidly identified and reported to the respective authorities, giving rise to
an appropriate public health response.

Conclusions

The current epidemiological and entomological evidence in Greece shows that local transmission of malaria is
possible in different areas in Greece. However, the majority of reported cases are confined to a delimited
geographical area in the delta of the Evrotas River in the Lakonia Prefecture of the Peloponnese, in southern
Greece. The main risk is to persons residing, visiting and working in the affected areas of Greece, particularly that
of Evrotas, Lakonia. All areas from which malaria cases are currently being reported are agricultural rather than
touristic and located close to wetlands.

The 2011 mosquito season has not yet come to an end and therefore it is possible that new cases might occur
among residents and persons visiting or working in the affected areas, especially Evrotas, Lakonia.

The risk for further extension of malaria transmission into the European Union in relation to this event is
considered low at present.



References

1.

European Centre for Disease Prevention and Control (ECDC). Annual Epidemiological Report 2011 (2009
data) (in press).

Santa-Olalla Peralta P, Vazquez-Torres MC, Latorre-Fandos E, Mairal-Claver P, Cortina-Solano P, Puy-Azon
A, et al. First autochthonous malaria case due to Plasmodium vivax since eradication, Spain, October 2010.
Euro Surveill. 2010 Oct 14;15(41):19684.

Kampen H, Maltezos E, Pagonaki M, Hunfeld KP, Maier WA, Seitz HM. Individual cases of autochthonous
malaria in Evros Province, northern Greece: serological aspects. Parasitol Res. 2002 Mar;88(3):261-6.

Kampen H, Proft J, Etti S, Maltezos E, Pagonaki M, Maier WA, et al. Individual cases of autochthonous
malaria in Evros Province, northern Greece: entomological aspects. Parasitol Res. 2003 Mar;89(4):252-8.

Bezirtzoglou C, Dekas K, Charvalos E. Climate changes, environment and infection: Facts, scenarios and
growing awareness from the public health community within Europe. Anaerobe. 2011 Jun 2.

Ramsdale C, Snow K. Distribution of the genus Anopheles in Europe. European Mosquito Bulletin. 2000;7:1-
26.

Commission Directive 2004/33/EC of 22 March 2004 implementing Directive 2002/98/EC of the European
Parliament and of the Council as regards certain technical requirements for blood and blood components.
Official Journal of the European Union L91/25 (30.3.2004). Available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004L0033:EN:HTML





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice












EUROPEAN CENTRE FOR DISEASE PREVENTION AND CONTROL	Swine influenza A(H1N1) [image: header_line]





















RAPID RISK ASSESSMENT	Update on autochthonous Plasmodium vivax malaria in Greece 







 (
rapid RISK
 ASSESSMENT
 
Update on a
utochthonous 
Plasmodium vivax
 malaria in Greece
11 October
 2011
6 February 2012
)[image: Joint_WHO2]

 (
Main conclusions and recommendations
Greece 
has 
report
ed
 
thirty-six
 cases of 
P
lasmodium
 vivax 
infection
 in 2011 to date
, 
20 of which have been in Greek citizens without travel history to an endemic country
. Over eighty percent of these cases are associated with the
 area around 
Evrotas
, located in 
Lakonia
, in the Peloponnese region of southern Greece. This area (and four others currently reporting malaria cases) is agricultural and not usually associated with tourism. The ECDC risk, as assessed on 23 August 2011, remains unchanged. The
 main risk is to persons 
residi
ng in, visiting and working in the 
affected 
area
s of Greece, particularly
 
Evrotas
 in 
Lakonia. 
T
he risk for further extension of malaria transmission into the EU 
as a result of 
this event is considered low
 at present
.
 
EU national blood competent authorities 
should 
be considering whether to implement deferral measures
 
for persons returning from these specific 
affected 
areas in Greece, 
taking into 
consider
ation
 
measures currently implemented by the Greek blood safety authorities and after 
a considered risk assessment in collaboration with their national public health authorities
.
)

Source and date of request

Cases of autochthonous malaria due to Plasmodium vivax reported in Greece.

Source of assessment request and experts consulted

This updated rapid risk assessment was undertaken following an internal decision at ECDC. 

ECDC would like to thank the following external organisations who were consulted for this assessment update: 

Department of Surveillance and Intervention of the Hellenic Centre for Disease Control and Prevention (CDC), National School of Public Health, Greece and the World Health Organization (WHO).

Disease background information

Plasmodium vivax is one of the five main Plasmodium species that cause human malaria (P. vivax, P. falciparum, P. malariae, P. ovale and P. knowlesi). All are transmitted through the bite of female Anopheles mosquitoes.

The main symptoms of malaria are cyclical fever and chills, headache, weakness, vomiting and diarrhoea. The most common complication is enlargement of the spleen. The incubation period for P. vivax usually ranges from 10 to 21 days, but can be up to a year. Unlike P. falciparum malaria, P. vivax malaria is rarely fatal. However, P. vivax relapses often occur months or even years after treatment due to the fact that the parasites can develop dormant forms (hypnozoites) in the liver. Relapses are not prevented by current chemo-prophylactic regimens, with the exception of primaquine, which should always be added to treatment regimens to eradicate dormant liver forms.

Among the five Plasmodium species, P. vivax has the widest global distribution. Nevertheless, this parasite is not endemic in EU and EEA/EFTA countries. Between 2006 and 2009, the confirmed rate of malaria cases in EU and EEA/EFTA countries remained stable at around one per 100 000 population. Of those cases for whom the relevant information was available, 99.5% were imported [1]. Within the WHO European Region, autochthonous P. vivax infections are regularly reported (e.g. from eastern Turkey), although this trend is decreasing. In Spain, a case of autochthonous malaria (P. vivax) was also reported from the Aragon region in 2010 [2]. 

Autochthonous cases of malaria in Greece have previously been reported in 1999 and 2000 [3][4]. Following several years with no reports, six cases of autochthonous malaria were reported in 2009 (through the European Surveillance System – TESSy 2009) and one in 2010, all residing in the same area of Evrotas, Lakonia, in the Peloponnese region of southern Greece [5]. The 2009 cases were associated with two imported cases of P. vivax from Pakistan and Afghanistan occurring during the summer in Evrotas. All reported cases made a full recovery. 

It is known that mosquito vectors for malaria are present in Greece. In the Peloponnese region, the following species have been identified: A. maculipennis s.s., A. sacharovi, A. hyrcanus and A. superpictus [6]. A. sacharovi is commonly found from May to September in wetlands and rice paddies, with the highest numbers of adult mosquitoes being observed in July.

Event background information

So far in 2011 (up to 26 September), 36 cases of P. vivax malaria have been reported to the Hellenic Centre for Disease Control and Prevention, and these cases are potentially autochthonous. Of the 36 cases reported, 20 occurred in Greek citizens with no travel history to a malaria endemic country. The other 16 cases were in migrant workers from Pakistan (the vast majority), Afghanistan and Morocco. 

Figure 1 indicates the geographical area of residence associated with these potentially autochthonous cases.

Over 80% (30 cases) are reported to live around Evrotas, in the Prefecture of Lakonia, situated in the Peloponnese region of southern Greece. This is the same small geographical area where eight confirmed cases of P. vivax malaria occurred between August and October 2009 (two imported cases and six autochthonous cases) and one case in 2010. The area is largely farm land covered with citrus trees. The vast majority of farm workers are migrants from malaria-endemic areas of Asia and the Indian subcontinent, especially during the cropping season. It is reported that approximately 2 000–4 000 migrants currently live and work in the area of Skala, Lakonia and that there is a rapid turnover in their population.

One case is reported to have died; a man over 70 years of age who had severe underlying medical conditions.

In addition to Lakonia, four other prefectures have reported autochthonous malaria cases in Greek citizens in 2011; two cases in Evoia, two in Attiki, one in Larissa and one in Viotia. All the affected areas are non-touristic, agricultural areas in close proximity to wetlands.

The first case reported disease onset on 23 May 2011 and, in the most recently reported case, disease onset occurred on 21 September 2011. The overall gender distribution among the confirmed cases is 29 males and seven females. The age distribution among reported cases ranges between 1.5 and 79 years.




Figure 1. Geographic area of residence in Greece of P. vivax malaria cases without travel history to an endemic country, as of 26 September 2011
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Source: Hellenic CDC

In addition, two Romanians are reported to have been diagnosed with P.vivax infection following their return to Romania after working and residing in the area of Skala, Lakonia. 

Control measures implemented by the Hellenic CDC include enhancing surveillance in the affected areas (those areas reporting cases) to rapidly identify cases; informing health care professionals about early malaria diagnosis and treatment; raising public awareness and improving blood safety. Blood safety measures implemented by Greece in the affected areas include:

· Suspension of blood donation sessions in the affected areas and surrounding agricultural villages within a radius of 10 km for a period of six months. (This distance criterion is based on the mosquito’s flying capacity which is estimated to be about five kilometres).

· Temporary deferral of blood donation from asymptomatic persons residing or working in the affected areas for a period of six months.

· Temporary ban on blood donation from Greek citizens with family history of malaria.

· To prevent a negative impact on the blood supply, blood units collected in the affected areas of Lakonia and East Attica are being PCR tested in cooperation with the National School of Public Health’s Reference Laboratory for Parasitic Diseases.

Up until 22 September 2011, no positive blood unit had been detected.

Entomological investigations in 2009 revealed the presence of A. sacharovi in the area of Evrotas. In June 2011, adult Anopheles spp. mosquitoes were not identified in CO2 and light traps, although a limited number of Anopheles larvae were found in the wetlands. In August 2011, a small number of adult Anopheles mosquitoes were collected using the same methods and identified as Anopheles sacharovi.

Intensified mosquito control measures have also been introduced by the local authorities.

ECDC threat assessment for the EU

Greece was historically malaria-endemic until national eradication programmes allowed the country to achieve malaria-free status in 1974. This is now the third consecutive year in which autochthonous cases have been reported in the country. The six cases reported in 2009 and thirty cases reported in 2011 are from the same geographic area of Evrotas, Lakonia. A further four Greek prefectures have reported autochthonous malaria cases in Greek citizens in 2011.

The transmission of P. vivax malaria in the Skala area, Evrotas may result from several mechanisms and, on the basis of the information available, it is not possible to ascertain which is responsible.

These mechanisms are: 

· Introduction of malaria every year by migrants originating from malaria-endemic countries, resulting in subsequent onward transmission to nearby residents by local mosquito vectors;

· Overwintering of parasite in local mosquito vectors, resulting in subsequent onward transmission to nearby residents by local mosquito vectors;

· Established human reservoirs of P. vivax in these areas following introduction in previous years, resulting (through relapses) in subsequent onward transmission to nearby residents by local mosquito vectors.

However, the increased number of autochthonous cases reported this year would indicate that conditions (vector and population) can be considered favourable for sustained local transmission in the affected areas, especially Evrotas in Lakonia, despite intensive intervention efforts for vector control. 

The main risk related to the current event is to persons residing, visiting and working in the affected areas of Greece, particularly that of Evrotas, Lakonia. As the risk for malaria in Greece is still considered very limited and intervention measures are ongoing in the affected areas, a general recommendation for travellers to take prophylaxis is not advised at this date. However, standard measures should be taken to prevent mosquito bites. 

As the mosquito season for 2011 has not yet come to end, additional cases of P.vivax may yet be diagnosed and reported from the five affected areas. Such cases may occur among residents, but also among people visiting or working in these areas from EU and non-EU countries. 

National authorities responsible for blood safety in EU Member States that may be considering whether to implement deferral measures [7] for persons returning from the affected areas in Greece should take into consideration the measures currently being implemented by the Greek blood safety authorities, and conduct a risk assessment for travellers returning from these areas in collaboration with their national public health authorities.

The current malaria situation in Greece represents a very limited risk of spread to the rest of the European Union, compared to that of travellers returning from other malaria-affected countries worldwide. However, it is important that health practitioners in other Member States include malaria infection in the differential diagnosis in symptomatic persons returning from these areas in Greece. 

It is unlikely that autochthonous transmission of malaria will re-establish itself in wider continental Europe, as it is dependent upon mosquito distribution and abundance; vectorial capacity and vector competence of the mosquitoes, and the introduction of the parasite through travel by carriers of Plasmodium spp. gametocytes. Some of these factors depend on climate and environment and, although as yet no changes in species distribution of anopheline mosquitoes related to climate change have been observed in the EU, this factor cannot be excluded in the future. For this reason, it is important to continue closely monitoring the situation in areas of the European Union where Anopheles mosquito populations are present and to increase awareness among clinicians. This will ensure that suspected malaria cases are rapidly identified and reported to the respective authorities, giving rise to an appropriate public health response.

Conclusions 

The current epidemiological and entomological evidence in Greece shows that local transmission of malaria is possible in different areas in Greece. However, the majority of reported cases are confined to a delimited geographical area in the delta of the Evrotas River in the Lakonia Prefecture of the Peloponnese, in southern Greece. The main risk is to persons residing, visiting and working in the affected areas of Greece, particularly that of Evrotas, Lakonia. All areas from which malaria cases are currently being reported are agricultural rather than touristic and located close to wetlands.

The 2011 mosquito season has not yet come to an end and therefore it is possible that new cases might occur among residents and persons visiting or working in the affected areas, especially Evrotas, Lakonia. 

The risk for further extension of malaria transmission into the European Union in relation to this event is considered low at present.
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Errata

In the Rapid Risk Assessment ‘Update on autochthonous Plasmodium vivax malaria in Greece’ dated 5 October 2011, ECDC incorrectly referred to the distribution of malaria cases in Greek citizens and migrant workers. The correct formulation is: ‘Greece has reported thirty-six cases of Plasmodium vivax infection in 2011 to date, 20 of which have been in Greek citizens without travel to an endemic country.’ This was corrected on 11 October 2011. 

On 30 October 2012, page 2 was amended to remove an erroneous reference to a figure 2, which had not been included in the report.
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