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spread of Schmallenberg virus infection in the
south-west of Ireland in 2013
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Abstract

Background: Schmallenberg virus (SBV) was first detected in Germany in November 2011. Confirmation of infection
in Ireland was reported on October 30th 2012. The results of a national serological survey carried out in early 2013
suggested that the first introduction of SBV into Ireland probably occurred in the south or southeast of Ireland in
the spring or summer of 2012, with subsequent spread eastwards and northwards. It was unclear at that stage
whether the virus had survived the winter period and would continue to spread in 2013. The purpose of this study
was to monitor the spread of the virus in the mid-west region through the summer and autumn of 2013 using bulk
tank milk from selected dairy herds.

Findings: Seventy two dairy farmers were recruited to participate in the bulk milk tank study. Each farmer agreed
to collect a bulk tank milk sample on a weekly basis from early June. A total of 988 samples were received between
June 5th and December 3rd 2013 and these were analysed using an indirect ELISA test. Of the initial set of 72
samples received between June 5th and July 16th, nine were positive, one was inconclusive and 62 were negative.
By the end of the study in early December 2013 only one new farm turned positive. This was the farm that had
initially tested inconclusive.

Conclusion: The study results suggest that the anticipated spread of SBV across Ireland from the south and
south-east did not occur during 2013.
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Findings
Schmallenberg virus (a previously unknown Orthobunyavirus)
was first detected in North Rhine-Westphalia, Germany
in November 2011 (Hoffmann and others, [1]). Infection
with the virus has been associated principally with con-
genital malformations in calves, lambs and kid goats. It
is believed that the virus was not present in Europe before
2011, but that before the end of that year the infection
had spread over a large area of Western Europe, includ-
ing Great Britain (Beer and others, [2]). Some species of
Culicoides biting midges have been shown to be capable
of harbouring high levels of Schmallenberg virus (SBV),
and the evidence is strong that they are natural vectors
linked with its spread (Elbers and others, [3]). Evidence of
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SBV infection in Ireland was first reported on October
30th 2012 (Bradshaw and others, [4]) following positive test
results on bovine foetal material sent to the Department
of Agriculture, Food and the Marine’s (DAFM) Regional
Veterinary Laboratory (RVL) in Cork from four dairy
herds in that county. A real-time quantitative reverse
transcription polymerase chain reaction (RT-qPCR) test,
developed at the Friedrich-Loeffler-Institut in Germany
(Bilk and others, [5]), has been used to detect viral genome
on 49 cattle and 30 sheep farms from eleven counties in
the southern part of Ireland (Cork, Waterford, Wexford,
Kilkenny, Wicklow, Dublin, Laois, Carlow, Tipperary,
Limerick and Kerry) between then and the end of 2013.
A serological survey was carried out during the winter

of 2012 and spring of 2013 to better understand the
distribution of exposure to the virus (Bradshaw, personal
communication) in the Republic of Ireland during 2012.
Six animals were tested from a minimum of 17 herds in
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each county for evidence SBV antibodies using an indirect
enzyme-linked immunosorbent assay (ELISA). The re-
sults showed that counties in the south and southeast had
the highest herd seroprevalence (>50%) and those in the
north and northwest having the lowest herd seropreva-
lence (0%-10%). The results of the serological survey
and RVL surveillance suggested that the first introduc-
tion of SBV into Ireland probably occurred into the south
or southeast of Ireland in the spring or summer of 2012,
with subsequent spread eastwards and northwards in the
direction of the prevailing wind. It was unclear whether the
virus had survived the following winter period or continued
to spread in early 2013.
A vaccine (Bovilis SBV, MSD Animal Health), developed

primarily to prevent foetal infection, has been licensed for
use in the United Kingdom since May 2013, and in the
Republic of Ireland since June 2013. It is the first and only
SBV vaccine to come to the market to date. Once
Figure 1 The District Electoral Division location and result status of th
Tank Longitudinal Survey during the summer and autumn of 2013.
vaccination has been carried out in a herd it is not pos-
sible to differentiate between vaccinated and naturally
infected animals using antibody detection tests.
Limerick RVL, one of six RVLs in the Republic of Ireland,

carries out a surveillance role for DAFM. It receives sub-
missions mainly from the surrounding counties of Clare,
Tipperary, Limerick and Kerry. In 2013, ovine and bovine
foetuses and stillbirths presented to the RVL with congeni-
tal malformations were tested for SBV. Of the 56 bovine
and 9 ovine samples tested during 2013 by Limerick RVL,
only two bovine foetuses (1 in Kerry and 1 in Limerick)
were found to be positive for SBV using the qRT-PCR test.
In early summer 2013 a longitudinal study of dairy

farms in the catchment area of Limerick RVL was initiated
to monitor the expected spread of SBV across the country
in summer and autumn. It was decided to use an indirect
ELISA (ID Screen Schmallenberg virus Milk Indirect; ID.
vet; Montpellier, France) for the detection of SBV
e 72 dairy farms involved in the Schmallenberg Virus Bulk Milk
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antibodies in bulk tank milk as it had been reported to be
a useful method for detecting herd level exposure to SBV
(Humphries, [6]; Tarlinton and others, [7]). A geographic-
ally diverse group of veterinary practitioners was asked to
nominate dairy farmers from their practices to participate
in the study. Seventy two dairy farmers were recruited
from sixty six separate district electoral divisions (DEDs)
in the counties of Clare, Galway, Kerry, Limerick and Tip-
perary (Figure 1). None of the farmers selected were using
or planned to use the licensed SBV vaccine during the
course of the study. Each farmer agreed to collect and
submit a bulk tank milk sample on a weekly basis from
early June. Milk collection bottles preloaded with potas-
sium dichromate preservative tablets (Lactabs Mark III,
Thompson and Capper Ltd.) and pre-addressed envelopes
were supplied to each of the participating farmers.
The initial set of 72 samples was received between

June 5th and July 16th. Nine of the samples were positive
(S/P > 40%), one was inconclusive (30% < S/P < =40%)
and 62 were negative (S/P < =30%). The positive samples
were located in south Kerry, east Limerick and Tipperary
(Figure 1), locations close to the counties of Cork and
Tipperary, which had been shown to have a high per-
centage of SBV antibody positive holdings (Bradshaw,
personal communication).
A total of 988 samples were received between June

5th and December 3rd 2013. The number of samples
per farmer ranged from two to 24. Where positive test
results were obtained on two or more consecutive
samples from any one farm it was considered that the
farm was exposed to SBV and no further information
was required for the purposes of this survey.
As the sampling and testing continued through the

summer and autumn months, the number of positive herds
rose only by one, to ten, suggesting that the anticipated
spread of the virus across the survey area had not occurred.
The one herd that turned positive had initially had an
inconclusive test result.
Although not definitive on its own, this longitudinal

study suggests that the anticipated spread of SBV across
the country of Ireland via infected midges did not occur
during 2013, despite the presence of a large number of
non-infected hosts. Further studies need to be carried
out to confirm this and to establish why the anticipated
spread did not occur. It is possible that the weather con-
ditions prevailing during the winter of 2012/13 were not
conducive to the survival of the midge species capable of
acting as vectors of SBV, though previous studies have
shown that transmission of SBV is possible, even during
central Europe’s winter conditions, when minimum tem-
peratures rise above a certain threshold for several days
(Wernike and others, [8]). Many of the midge species
identified as highly probable vectors of SBV (Balenghien
and others, [9]) have been identified previously in Ireland
(McCarthy and others, [10]). Ireland has a milder winter
climate than central European countries, and monthly aver-
age temperatures rarely fall below 6.0 degrees Celsius (°C).
However, in the months of February and March 2013, the
monthly average temperature at Shannon airport (located
in the south-west of Ireland) fell well below the mean for
the years 1981 to 2010, averaging 5.6°C in February and
4.7°C in March (Met Éireann, [11]). These weather condi-
tions may have assisted in reducing the number of viable
vector midges, thus preventing the infection from spreading
significantly further from those farms infected in 2012.

Abbreviations
SBV: Schmallenberg virus; DAFM: Department of Agriculture, Food and the
Marine; RVL: Regional Veterinary Laboratory; qRT-PCR: Quantitative reverse
transcriptase polymerase chain reaction; ELISA: Enzyme-linked
immunosorbent assay; S/P: Sample to positive ratio; °C: Degrees celsius.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AJ conceived the study, participated in its design and co-ordination and
drafted the manuscript. BB participated in the design of the study and
helped draft the manuscript. CB carried out the sample preparation and
testing. PR carried out the sample preparation and testing. All authors read
and approved the final manuscript.

Authors’ information
AJ is a senior research officer based in the Department of Agriculture, Food
and the Marine’s Regional Veterinary Laboratory in Limerick.
BB is a senior research officer based in the virology division of the
Department of Agriculture, Food and the Marine’s Central Veterinary
Research Laboratory, Backweston, Celbridge, Co. Kildare.
CB and PR are laboratory analysts based in Department of Agriculture, Food
and the Marine’s Central Veterinary Research Laboratory, Backweston,
Celbridge, Co. Kildare.

Acknowledgements
Thanks are due to all clerical and technical staff members at the Regional
Veterinary Laboratory, Knockalisheen, Limerick, for their assistance in
corresponding with the participating farmers, and for receiving, recording
and preparing the milk samples for testing.
Thanks are also due to Guy McGrath, analyst at the Centre for Veterinary
Epidemiology and Risk Analysis in University College Dublin, for his
assistance in mapping the participating farms.
Finally, thanks are due to the 72 farmers who participated in the study by
collecting and submitting the bulk tank milks.

Author details
1Regional Veterinary Laboratory, Department of Agriculture, Food and the
Marine, Knockalisheen, Limerick, Ireland. 2Veterinary Research Laboratory,
Department of Agriculture, Food and the Marine, Backweston, Celbridge,
County Kildare, Ireland.

Received: 6 February 2014 Accepted: 29 April 2014
Published: 27 May 2014

References
1. Hoffmann B, Scheuch M, Höper D, Jungblut R, Holsteg M, Schirrmeier H,

Eschbaumer M, Goller K, Wernike K, Fischer M, Breithaupt A, Mettenleiter T,
Beer M: Novel orthobunyavirus in cattle, Europe, 2011. Emerg Infect Dis
2012, 18:469–472.

2. Beer M, Conraths FJ, Van Der Pole WHM: ‘Schmallenberg virus’- a novel
orthobunyavirus emerging in Europe. Epidemiol Infect 2013, 141:1–8.

3. Elbers ARW, Meiswinkel R, Sloet van Weezep E, van Oldruitenborgh-
Oosterbaan MM, Kooi EA: Schmallenberg Virus in Culicoides spp. Biting
Midges, the Netherlands, 2011. Emerg Infect Dis 2013, 19:106–109.



Johnson et al. Irish Veterinary Journal 2014, 67:11 Page 4 of 4
http://www.irishvetjournal.org/content/67/1/11
4. Bradshaw B, Mooney J, Ross PJ, Furphy C, O’Donovan J, Sanchez C,
Gomez-Parada M, Toolan D: Schmallenberg virus cases identified in
Ireland. Vet Rec 2012, 171:540–541.

5. Bilk S, Schulze C, Fischer M, Beer M, Hlinak A, Hoffmann B: Organ distribution
of Schmallenberg virus RNA in malformed newborns. Vet Microbiol 2012,
159:236–238.

6. Humphries D: Schmallenberg virus milk antibody ELISA. Vet Rec 2012,
171:511–512.

7. Tarlinton R, Daly J: Testing for schmallenberg virus. Vet Rec 2013, 172:190.
8. Wernike K, Kohn M, Conraths F, Werner D, Kameke D, Hechinger S, Kampen

H, Beer M: Transmission of schmallenberg virus during winter, Germany.
Emerg Infect Dis 2013, 19:1701–1703.

9. Balenghien T, Pagès N, Goffredo M, Carpenter S, Augot D, Jacquier E,
Talavera S, Monaco F, Depaquit J, Grillet C, Pujols J, Satta G, Kasbari M,
Setier-Rio M, Izzo F, Alkan C, Delécolle J, Quaglia R, Polci A, Bréard E, Federici
V, Cêtre-Sossah C, Garros C: The emergence of Schmallenberg virus
across Culicoides communities and ecosystems in Europe (article in press).
Prev Vet Med 2014, http://dx.doi.org/10.1016/j.prevetmed.2014.03.007
(accessed on 10th April 2014).

10. McCarthy T, Bateman A, Nowak D, Lawless A: National BTV Vector
Surveillance Programme 2007-2009. In Annual Report 2009/2010. National
University of Ireland, Galway: Vector Ecology Unit, School of Natural
Sciences and Martin Ryan Institute; 2010.

11. Met Éireann: The Irish Meteorological Service Online. Monthly
Data- Climate. http://www.met.ie/climate/monthly-data.asp?Num=518
(accessed on 15th April 2014).

doi:10.1186/2046-0481-67-11
Cite this article as: Johnson et al.: A bulk milk tank study to detect
evidence of spread of Schmallenberg virus infection in the south-west
of Ireland in 2013. Irish Veterinary Journal 2014 67:11.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.met.ie/climate/monthly-data.asp?Num=518

	Abstract
	Background
	Findings
	Conclusion

	Findings
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


