West Nile virus
arrives in the
Netherlands
While we are preoccupied with the ravages of the coronavirus, the arrival of the West Nile virus in the Netherlands

New York 1999
The virus spread within
four years from New
York across the whole
country. Now, 100 to
200 Americans die of it
each year.

has gone almost unnoticed. Mosquitoes can transmit
the virus to humans, some of whom become critically ill.
Wageningen researchers are studying the spread of the
new disease and designing vaccines.
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pond in your back garden, a blocked gutter, a
bird bath or a dish under a plant pot that is full of
water: all these are breeding places for mosquitoes. That means the nuisance of nocturnal whining,
and itching mosquito bites. But that is not all it means.
Recently, some indigenous mosquitoes have proven to
be infected with the originally African West Nile virus.
In autumn 2020, for the first time seven Dutch people
became seriously ill with this disease. ‘I’m very worried
about next summer,’ says Gorben Pijlman of the
Laboratory for Virology in Wageningen. Together with
Sander Koenraadt of the Laboratory for Entomology,
and with funding from the EU, he has been doing research for 10 years on how mosquitoes transmit various
viral diseases. ‘Seven patients might not sound like
many, but no more than one per cent of people who get
infected become seriously ill, so the number of infections is probably much higher. It is possible that about
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1000 Dutch people were infected last year,’ says Pijlman.
‘It will be extremely difficult to stamp out the virus
because it circulates in birds and mosquitoes – not creatures you can easily cull.’ There are fluctuations in the
incidence of the virus, however. These are partly a result
of the increase in the number of mosquitoes in the summer. Infected birds that survive the disease have immunity, but when their young hatch out, the virus can
circulate again.
MIGRATING BIRDS
It is thought that migrating birds originally carried the
West Nile virus north. Koenraadt: ‘When mosquitoes
such as the common Culex pipiens bite an infected bird,
they can become infected themselves and pass on the
disease to the next human or animal they feed on.’ Most
people who contract the West Nile virus are not affected
>
by it. One in five infected people get mild flu-like
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Transmission

symptoms, such as feeling unwell, fever, headache, or
muscle pain. But one per cent suffer serious neurological ailments, such as encephalitis or meningitis. These
can be fatal, especially in the elderly and people with an
immune disorder. Some people are left with permanent
neurological damage.
The disease was discovered in Uganda in 1937, turned
up in Albania in 1958 and lingered in Europe for years
with incidental outbreaks. In 2018, 181 people died of
the disease in southern Europe. In 2019, the European
Centre for Disease Prevention and Control (ECDC) registered 410 patients and 50 deaths in the 27 EU countries;
and in 2020, 316 patients and 37 deaths. The disease
turned up in the US in 1999 and spread throughout the
country from New York within four years. Now, between
100 and 200 Americans die of West Nile virus every year.

The virus circulates
among birds and
mosquitoes.

FAST SPREAD
Back in 2015, the Wageningen researchers proved that
Dutch mosquitoes can transmit West Nile virus and
warned hospitals to be alert to this when patients had
symptoms such as fever and skin rashes. Now they are
studying how the West Nile virus spreads, which species
of mosquito are involved, and how the mosquitoes
behave in relation to humans and birds.
The West Nile virus belongs to the family of flaviviruses,
including dengue fever, yellow fever, the Zika virus, and
the Usutu virus, which causes disease in blackbirds.
Pijlman: ‘In 2015, we predicted that the Usutu virus
would reach our country, in 2016 the first blackbirds
became sick, and in 2017 the disease had spread
throughout the Netherlands. That suggests that the
West Nile virus could spread equally fast.’ Unlike the
coronavirus, for instance, someone infected with the
West Nile virus produces too few virus particles to pass
on the disease. An infected human is an ‘end host’, as
virologists call it. Transmission between humans is
possible via blood donations, however, so blood banks
started testing donor blood for this new disease last
October. Anyone who has been to a region infected with
West Nile virus cannot donate blood for a month. Organ
donors are tested too.

Mosquitoes can
infect mammals,
including humans
and horses.
Mammals cannot
transmit the virus
themselves.

‘I’m very worried about
next summer’
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Pijlman: ‘If a bird gets infected, the concentration of
virus particles increases rapidly within a few days to a
week. In jackdaws and crows, there can be up to 100
million virus particles per millilitre of blood.’ Birds of
prey and owls seem to be very susceptible too. At high
concentrations it is very likely that mosquitoes that
bite a sick bird will become infected themselves. Once
the virus spreads from their stomach to their salivary
glands, the mosquitoes can pass on the virus when they
inject a tiny bit of saliva into the skin of their next victim.
Koenraadt: ‘We are investigating in the lab exactly how
an infection by a mosquito like that happens, looking
at things like the influence of the ambient temperature.
Mosquitoes are cold-blooded animals and mosquito
populations develop faster at high temperatures. But
the virus develops faster in such conditions too. In a
climate-controlled chamber, we saw that not many
mosquitoes get infected at 18 degrees but at an ambient
temperature above 25 degrees, about 30 per cent of the
mosquitoes become infected and the virus multiplies
much faster inside their bodies.’
The researchers are also placing mosquito traps in the
field, looking for links between mosquito plagues and
changes in the habitat, such as rewetting, the creation
of new nature, urbanization or pesticide use. In reality,
it actually turns out to be extremely difficult in practice
to capture mosquitoes infected with West Nile virus,
because even in large outbreaks of the disease, less than
one per cent of the mosquitoes get infected.
VACCINES FROM THE COMPUTER
Meanwhile, the Wageningen experts have already developed several candidate vaccines which are being tested
on mice this spring in collaboration with the Erasmus
Medical Centre. Pijlman: ‘We are working on a vaccine
with live attenuated virus, just like the classic MMR vaccine for children against mumps, measles and rubella.
We design the weakened virus on the computer. It does
have to be able to multiply in the host so that it stimulates the host’s immune system sufficiently, but it must
no longer be pathogenic.’
Using the genetic code of the West Nile virus, the researchers tinker with their design for as long as it takes to
programme the desired characteristics. Then they order
the genetic code from a DNA synthesis company, and the
virus genome is delivered to their door within a week. The
researchers convert this to RNA, which is then introduced
into insect or ape cells. These cells start producing the
attenuated virus which can be used in a vaccine.
This is called synthetic virology. Pijlman: ‘As far as I
know, there is no vaccine of this type on the market yet.
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‘We are working on
a vaccine with live
attenuated virus’

We hope our vaccine will provide long-lasting and maybe even lifelong protection, preferably with only one jab,
just like the yellow fever vaccine.’
BED NETS AND WINDOW SCREENS
Meanwhile, the researchers recommend that people
protect themselves during the mosquito season by
using the insect deterrent DEET, wearing long sleeves
and trousers in the evening, getting rid of stagnant
water around the house, installing window screens and
sleeping under a net.
Will there soon be West Nile virus infections on such a
large scale that we will all be vaccinated against it? ‘Hard
to say,’ says Pijlman. ‘It is still only a minor disease at
present, even in the US, where a highly pathogenic variant of the virus is circulating. But besides the fatalities,
there are also a lot of people every year who are left with
long-term and sometimes permanent neurological damage. Some of those people may no longer be able to do
their work properly. Altogether, the disease burden is
considerable, and includes economic damage. So if you
can design a vaccine relatively easily, why wouldn’t you
do so? Why wait for a pandemic? If the results of animal
testing are positive, our vaccine is ready to be taken further by a pharmaceutical company.
www.wur.eu/westnilevirus

VACCINES FOR HORSES
Horses are very vulnerable to the West Nile
virus. In the US, about 15,000 horses had died
from an infection with this virus by 2004. In
that year, a vaccine for horses became available, which must be administered once a year.
‘Some horses in southern Europe have been
infected with the West Nile virus too, but the
disease has not yet been seen in horses in the
Netherlands, although we’ve been expecting
it here since the turn of the century,’ says Piet
van Rijn, project leader for Viral Zoonoses and
Insect-borne Veterinary Diseases at Wageningen
Bioveterinary Research in Lelystad, and extraordinary professor at North-West University in
Potchefstroom, South Africa.
‘We’ve been testing sick horses suspected of an
infection with the West Nile virus for 10 years.
And horses that are transported abroad are routinely tested for this viral disease,’ says Van Rijn.
‘It can be hard to diagnose sick horses correctly,
because the symptoms of an infection with West
Nile virus are very similar to those of other diseases, such as equine herpes.’
The vaccination rate of horses in the Netherlands
is very low, says Van Rijn. ‘Leisure horse owners tend to think it’s too expensive. Commercial
horse owners and breeders have been reluctant
so far, or they only vaccinate very valuable
horses. Now that the disease is moving northwards in Europe, after three successive hot
summers with high night-time temperatures,
people will become more aware of the risk
of infection and might start vaccinating their
horses.’
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