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EDITORIAL

Schmallenberg virus: on
its way out or due for a

comeback?

Nick De Regge

SCHMALLENBERG virus (SBV)

emerged during the summer of 2011 in
north-western Europe and was identified
for the first time in dairy cattle herds

in Germany (Hoffmann and others

2012). The virus belongs to the Simbu
serogroup of Orthobunyaviruses and many
similarities have been reported with the
closely related Akabane virus regarding its
transmission, pathogenesis and induced
clinical signs. SBV causes mild clinical
signs in adult ruminants, ranging from
fever, diarrhoea and temporarily reduced
milk production. However, infection of
pregnant cattle, sheep and goats can cause
transplacental transmission leading months
later to abortions, stillbirths and congenital
malformations characterised by the
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arthrogryposis-hydranencephaly syndrome
in newborns (Doceul and others 2013).
After its first identification in Germany
in 2011, SBV spread rapidly and widely
over a large part of Europe, including the
UK (EFSA 2014). Indigenous European
Culicoides biting midges, which were
already known to have spread bluetongue
virus serotype 8 after its emergence in
Europe in 2006 (Mehlhorn and others
2007, Meiswinkel and others 2007),
were found to be responsible for the rapid
transmission of SBV (De Regge and others
2012, 2015). Seroprevalence studies showed
that the majority of domestic ruminants
became infected in SBV-affected countries
(Méroc and others 2013, 2014, Wernike
and others 2014). In 2012, SBV spread
further over Europe and evidence for
renewed but lower levels of SBV circulation
in countries affected in 2011 was found
(Conraths and others 2013, Afonso and
others 2014, De Regge and others 2014).
From spring 2013 onwards, the number
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of reported and confirmed cases
dropped drastically, indicating that
the peak of the first emergence was
over (Afonso and others 2014) and
that further extensive circulation of
the virus was probably hindered by
the high level of induced population
immunity. The limited available
data on SBV surveillance from 2013
onwards suggests a strongly reduced
SBV circulation in Belgium, France,
the Netherlands and Germany since
2013 (Dominguez and others 2014,
Veldhuis and others 2015, Wernike
and others 2015, Poskin and others
2016). Only Germany reported some
SBV reappearances during summer
and autumn 2014 (Wernike and
others 2015).

The results of Stokes and others
(2016), summarised on p 435 of
this issue of Veterinary Record, are in
line with the observations in other
European countries. After a decline in
reported SBV cases in 2014 and 2015
in the UK no clear indications were
found for SBV circulation in the south
of England in 2015. Among 1444
samples that were collected at 131
farms from six- to 12-month-old sheep
in autumn 2015, only five ELISA-positive
samples were found, and these all tested
negative in confirrnatory virus neutralisation
tests. The authors consider that these ELISA
results were most likely false positives and
conclude that it is unlikely that SBV-specific
antibodies were present in the tested sheep.
However, the fact that the samples were
collected late in the Culicoides vector season
(November 2015) means the possibility
remains that these ELISA-positive sheep
are animals that became infected late in the
season, possibly by SBV-infected Culicoides
reaching the UK by wind, when the
abundance of local Culicoides was already too
low to transmit the virus further.

The lack of significant SBV circulation
and associated losses during the past few
years means governments, veterinarians and
farmers may have become less aware of this
disease and might think or hope that SBV
will disappear. However, epidemiological
data available for the closely related Akabane
virus predicts otherwise. Since its initial
isolation in 1959 (Oya and others 1961)
low level Akabane virus circulation has
been observed almost every year in Japan
using sentinel animal and entomological
surveillance (Kurogi and others 1976,
Miyazato and others 1989, Yanase and
others 2005, Kono and others 2008).
Epizootics, however, tend to only occur at
four to six years intervals, coinciding with
a decrease in population immunity to the
virus (Kono and others 2008, CESPH 2016).
No data are currently available on the level
of population immunity that is still present
against SBV in the ruminant population,

One similarity between Schmallenberg virus and
Akabane virus is that Culicoides species are the
vector; the Akabane virus vector, Culicoides
brevitarsis, is pictured

but it is to be expected that the susceptible
population is growing each year due to

the constant renewal of immune adults by
susceptible newborns that have not been
into contact with the virus and are only
protected for a limited timespan by the
passive immunity (Claine and others 2014,
Elbers and others 2014, Veldhuis and others
2015, Poskin and others 2016). Five years
after its initial emergence, this could shape
ideal conditions for a renewed large scale
re-emergence of SBV that would probably
be followed by a new abortion storm.
After a period of epidemiological silence,
some indications pointing in this direction
have already been reported. In Belgium, a
limited number of SBV confirmed abortions
in cattle have been found in spring 2016,
evidencing an SBV circulation in autumn
2015. These were the first confirmed SBV
cases in three years (Delooz and others
2016). During the summer of 2016, the
Belgian reference laboratory for SBV at
CODA-CERVA furthermore observed an
increase in the number of SBV seropositive
animals (unpublished data), suggesting

an ongoing SBV circulation. Also Dutch
agricultural media (www.nieuweoogst.
nu/nieuws/2016/09/01/kans-bestaat-dat-
schmallenberg-virus-opnieuw-toeslaat)

and the website of Gezondheidszorg voor
Dieren (www.gddiergezondheid.nl/actueel/
nieuws/2016/08/schmallenbergvirus-
vastgesteld-in-rund) have reported that
SBV has circulated in 2015 and that it

was detected by RT-PCR in blood samples
collected from cattle at the end of July
2016 in the Netherlands. The extent of this
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ongoing circulation is currently
being studied in more detail and

the real impact will probably only
be seen at the end of this year and
during spring of 2017 based on the
number of aborted and malformed
calves, lambs and goat kids that will
be observed.

What we know about Akabane
virus teaches us that we should not
only be alert for renewed episodes
of congenital malformations
induced by SBV, but that also
new virus variants might arise
that are capable of inducing a
different range of clinical signs. It
has become clear that field isolates
of Akabane virus exist that differ
considerably in virulence and
genetic and antigenic properties
(Kono and others 2008). The most
remarkable example of this was
the emergence of the Iriki strain
in 1984, 25 years after the first
Akabane virus isolation (Miyazato
and others 1989, Kono and
others 2008). Compared to other
strains that mostly affect unborn
ruminants after transplacental
transmission, the Iriki strain and
some other recently emerged strains are
capable of inducing encephalomyelitis in
cattle by postnatal infection (Kono and
others 2008, Kamata and others 2009,
Oem and others 2012). Since a similar
potential for genetic variability has been
reported for SBV (Coupeau and others
2013, Fischer and others 2013, Hulst and
others 2013), we should remain vigilant
for new emerging forms of SBV with an
altered pathogenesis.

Despite the limited circulation of SBV
during the past few years and the decrease
in interest of governments in this disease
(Dominguez and others 2014, Poskin
and others 2016), it seems advisable to
closely monitor the situation via different
surveillance techniques to allow timely
warnings to veterinarians and farmers and
to remind them to remain alert for potential
SBV-induced disease. SBV should continue
to be included in the differential diagnosis
of future epizootic outbreaks of pathologies
of unknown origin in previously infected
areas to identify new forms of the disease
and in naive areas to monitor for SBV
expansion.

04l :ydesBoroyq

References

AFONSO, A., ABRAHANTES, J. C., CONRATHS,
E, VELDHUIS, A., ELBERS, A., ROBERTS, H. &
OTHERS (2014) The Schmallenberg virus epidemic
in Europe-2011-2013. Preventive Veterinary Medicine 116,
391-403

CFSPH (2016) Akabane Disease. www.cfsph.iastate.edu.
Accessed October 13, 2016

CLAINE, E, COUPEAU, D., MICHAUX, V.,
WIGGERS, L., MUYLKENS, B. & KIRSCHVINK,
N. (2014) Passive immunity against Schmallenberg
virus in lambs born from naturally infected ewes. In

October 29, 2016 | Veterinary Record | 433


http://veterinaryrecord.bmj.com/
http://group.bmj.com

Downloaded from http://veterinaryrecord.bmj.com/ on October 28, 2016 - Published by group.bmj.com

Research

Proceedings of 8th Epizone Meeting. Copenhagen,
September 23 to 25, 2014

CONRATHS, E J., KAMER, D., TESKE, K,
HOFFMANN, B., METTENLEITER T. C. & BEER,
M. (2013) Reemerging Schmallenberg virus infections,
Germany, 2012. Emerging Infectious Diseases 19, 513-514

COUPEAU, D., CLAINE, E, WIGGERS, L.,
KIRSCHVINK, N. & MUYLKENS, B. (2013) In vivo
and in vitro identification of a hypervariable region
in Schmallenberg virus. Journal of General Virology 94,
1168-1174

DELOOZ, L., SAEGERMAN, C., QUINET, C.,
PETITJEAN, T, DE REGGE, N. & CAY, B. (2016).
Resurgence of Schmallenberg virus in Belgium after
3 years of epidemiological silence. Transboundary and
Emerging Diseases doi:10.1111/tbed. 12552

DE REGCGCE, N., DEBLAUWE, 1., DE DEKEN, R,
VANTIEGHEM, P, MADDER, M., GEYSEN, D.,
SMEETS, E, LOSSON, B., VAN DEN BERG, T. &
CAY, B. (2012) Detection of Schmallenberg virus in dif-
ferent Culicoides spp by real-time RI-PCR. Transboundary
and Emerging Diseases 59, 471-475

DE REGGE, N., DE DEKEN, R, FASSOTTE, C.,
LOSSON, B., DEBLAUWE, 1., MADDER, M,
VANTIEGHEM, P, TOMME, M., SMEETS, E &
CAY, A. B. (2015) Culicoides monitoring in Belgium
in 2011: analysis of spatiotemporal abundance, species
diversity and Schmallenberg virus detection. Medical and
Veterinary Entomology 29, 263-275

DE REGGE, N., MADDER, M., DEBLAUWE, 1,
LOSSON, B., FASSOTTE, C., DEMEULEMEESTER,
J., SMEETS, E, TOMME, M. & CAY, A. B. (2014)
Schmallenberg virus circulation in Culicoides in Belgium
in 2012: field validation of a real time RT-PCR approach
to assess virus replication and dissemination in midges.
PL0oS One 87005

DOCEUL, V,, LARA, E., SAILLEAU, C., BELBIS, G.,
RICHARDSON, J., BREARD, E. & OTHERS (2013)
Epidemiology, molecular virology and diagnostics of
Schmallenberg virus, an emerging orthobunyavirus in
Europe. Veterinary Research 44, 31

DOMINGUEZ, M., GACHE, K., TOURATIER,
A., PERRIN, J. B., FEDIAEVSKY, A., COLLIN,
E. & OTHERS (2014) Spread and impact of the
Schmallenberg virus epidemic in France in 2012-2013.
BMC Veterinary Research 10, 248

EFSA (2014) Schmallenberg virus: state of art. EFSA Journal
12, 3681-3735

434 | Veterinary Record | October 29, 2016

ELBERS, A. R., STOCKHOFE-ZURWIEDEN, N. &
VAN DER POEL, W. H. (2014) Schmallenberg virus
antibody persistence in adult cattle after natural infec-
tion and decay of maternal antibodies in calves. BMC
Veterinary Research 10, 103

FISCHER, M., HOFEMANN, B., GOLLER, K. V,,
HOPER, D., WERNIKE, K. & BEER, M. (2013) A
mutation ‘hot spot” in the Schmallenberg virus M seg-
ment. Journal of General Virology 94, 1161-1167

HOFFMANN, B., SCHEUCH, M., HOPER, D,
JUNGBLUT, R., HOLSTEG, M., SCHIRRMEIER,
H. & OTHERS (2012) Novel orthobunyavirus in cattle,
Europe, 2011. Emerging Infectious Diseases 18, 469-472

HULST, M., KORTEKAAS, J., HAKZE-VAN DER
HONING, R., VASTENHOUW;, S., CORNELLISSEN,
1., VAN MAANEN, K., BOSSERS, A., HARDERS,
E, STOCKHOFE, N. & VAN DER POEL, W. (2013)
Genetic characterization of an atypical Schmallenberg
virus isolated from the brain of a malformed lamb. Virus
Genes 47, 505-514

KAMATA, H.,, INAL K., MAEDA, K., NISHIMURA,
T, ARITA, S., TSUDA, T. & SATO, M. (2009)
Encephalomyelitis of cattle caused by Akabane virus in
southern Japan in 2006. Journal of Comparative Pathology
140, 187-193

KONO, R, HIRATA, M., KAJ, M., GOTO, Y., IKEDA,
S., YANASE, T., KATO, T.,, TANAKA, S., TSUTSUI,
T, IMADA, T. & YAMAKAWA, M. (2008) Bovine
epizootic encephalomyelitis caused by Akabane virus
in southern Japan. BMC Veterinary Research 4, 20

KUROGI H., INABA, Y, TAKAHASHI, E., SATO, K.,
OMORI, T., MIURA, Y., GOTO, Y., FUIIWARA,
Y., HATANO, Y., KODAMA, K. & OTHERS (1976)
Epizootic congenital arthrogryposis-hydranencephaly
syndrome in cattle: isolation of Akabane virus from
affected fetuses. Archives of Virology 51, 67-74

MEHLHORN, H., WALLDORE, V., KLIMPEL, S.,
JAHN, B., JAEGER, E, ESCHWEILER J. & OTHERS
(2007) First occurrence of Culicoides obsoletus-transmitted
bluetongue virus epidemic in Central Europe. Parasitology
Research 101, 219-228

MEISWINKEL, R., VAN RIN, P, LEIJS, P &
GOFFREDO, M. (2007) Potential new Culicoides vector
of bluetongue virus in northern Europe. Vezerinary Record
161, 564-565

MEROG, E., POSKIN, A., VAN LOO, H., QUINET, C,,
VAN DRIESSCHE, E., DELOOZ, L., BEHAEGHEL,
I, RIOCREUX, E, HOOYBERGHS, J., DE REGGE,

N. & OTHERS (2013) Large-scale cross-sectional sero-
logical survey of Schmallenberg virus in Belgian cattle
at the end of the first vector season. Transboundary and
Emerging Diseases 60, 4-8

MEROC, E., DE REGGE, N., RIOCREUX, E, CAIJ,
A. B., VAN DEN BERG, T. & VAN DER STEDE, Y.
(2014) Distribution of Schmallenberg virus and sero-
prevalence in Belgian sheep and goats. Transboundary
and Emerging Diseases 61, 425-431

MIYAZATO, S., MIURA, Y., HASE, M., KUBO, M,
GOTO, Y. & KONO, Y. (1989) Encephalitis of cat-
tle caused by Iriki isolate, a new strain belonging to
Akabane virus. Nikon Juigaku Zasshi 51, 128-136

OEM, J. K, YOON, H.J., KIM, H. R,, ROH, I. S., LEE,
K. H., LEE, O. S. & BAE, Y. C. (2012) Genetic and
pathogenic characterization of Akabane viruses isolated
from cattle with encephalomyelitis in Korea. Veterinary
Microbiology 158, 259-266

OYA, A., OKUNO, T., OGATA, T., KOBAYASHII &
MATSUYAMA, T. (1961) Akabane, a new arbor virus
isolated in Japan. Japanese Journal of Medical Science and
Biology 14, 101-108

POSKIN, A., THERON, L., HANON, J. B,
SAEGERMAN;, C., VERVAEKE, M., VAN DER
STEDE, Y., CAY, B. & DE REGGE, N. (2016)
Reconstruction of the Schmallenberg virus epidemic
in Belgium: complementary use of disease surveillance
approaches. Veterinary Microbiology 183, 50-61

VELDHUIS, A. M., MARS, M. H., ROOS, C. A., VAN
WUYCKHUISE, L. & VAN SCHAIK, G. (2015) Two
years after the Schmallenberg virus epidemic in the
Netherlands: does the virus still circulate? Transboundary
and Emerging Diseases doi: 10.1111/tbed. 12349

WERNIKE, K., CONRATHS, E, ZANELLA, G,
GRANZOW, H., GACHE, K., SCHIRRMEIER, H.
& OTHERS (2014) Schmallenberg virus-two years of
experiences. Preventive Veterinary Medicine 116, 423-434

WERNIKE, K., HOFFMANN;, B., CONRATHS, E
J. & BEER, M. (2015) Schmallenberg virus recur-
rence, Germany, 2014. Emerging Infectious Diseases 21,
1202-1204

YANASE, T., KATO, T., KUBO, T., YOSHIDA, K.,
OHASHI, S., YAMAKAWA, M. & OTHERS (2005)
Isolation of bovine arboviruses from Culicoides biting
midges (Diptera: Ceratopogonidae) in southern Japan:
1985-2002. Journal of Medical Entomology 42, 63-67

doi: 10.1136/vr.i5548


http://veterinaryrecord.bmj.com/
http://group.bmj.com

Downloaded from http://veterinaryrecord.bmj.com/ on October 28, 2016 - Published by group.bmj.com

Veterinary

Schmallenberg virus: on its way out or due
for a comeback?

Nick De Regge

Veterinary Record 2016 179: 432-434
doi: 10.1136/vr.i5548

Updated information and services can be found at:
http://veterinaryrecord.bmj.com/content/179/17/432

Supplementary
Material

References

Email alerting
service

These include:

Supplementary material can be found at:
http://veterinaryrecord.bmj.com/content/suppl/2016/10/27/vr.i5548.D
Cl.html

This article cites 26 articles, 2 of which you can access for free at:
http://veterinaryrecord.bmj.com/content/179/17/432#BIBL

Receive free emalil alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.omj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://veterinaryrecord.bmj.com/content/179/17/432
http://veterinaryrecord.bmj.com/content/suppl/2016/10/27/vr.i5548.DC1.html
http://veterinaryrecord.bmj.com/content/suppl/2016/10/27/vr.i5548.DC1.html
http://veterinaryrecord.bmj.com/content/179/17/432#BIBL
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://veterinaryrecord.bmj.com/
http://group.bmj.com

