
Genetically modified mosquitoes are a small price to pay for malaria eradication

osquitoes are not just obnoxious summer pests — they are a serious health threat to most of
the world. In fact, the WHO calls mosquitoes “one of the deadliest animals in the world.”M

Why? Mosquitoes carry and spread diseases to humans that cause millions of deaths every year. The
biggest threat is malaria: a half a million lives are lost annually, and Africa alone loses $12 billion in health
care, productivity, investment, and tourism to the disease. Then there’s Zika, dengue, chikungunya, and
yellow fever — each carried by mosquitoes, and each extracting their toll in human lives and livelihood.

But now, there is hope that biotechnology can help solve this crisis. The solution lies in genetically
modifying a small population of mosquitoes and releasing them into malaria-prone areas. These
mosquitoes carry a lethal gene that kills larvae before they reach adulthood and carry malaria to others,
just stunting human illness.

Oxitec is a British biotechnology company doing just this. Over the last fifteen years or so the company
has introduced Friendly™ Technology. Oxitec’s latest results back up historic successes in Brazil, which
saw dengue cases in one area reduced by 91% in a small trial. Their latest study showed a 96% reduction
in mosquito numbers, this time using a more effective strategy of targeting the biting, egg-laying females –
albeit leaving non-biting males to survive and reproduce. A great success, on the face of it.
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The anti-GM backlash

However, Oxitec and others are taking a lot of flak from the anti-GM lobby, which according to the Genetic
Literacy Project spent $850 million in the last five years alone opposing everything from the way we label
genetically engineered food to fabric that’s fermented from sugar.

The backlash was triggered by a paper that, ironically, seems likely to be retracted (or at least highly
modified) due to exaggerated predictions of more robust mosquitoes, among others. Though reports of
genetic mixing between surviving introduced mosquitoes and local mosquitoes were valid, the lethal gene
was not actually present – which was the most likely outcome considering the lethality of the gene in
question. A lethal gene will naturally diminish in frequency among a population.

But another consideration is to ask: does it even matter, all things considered, when eradication of
disease should be the goal?
The risk of inaction
Mosquitoes are utterly deadly, and even when they’re not they provide among the largest disease burden
on the planet. Tuberculosis may kill more people (around 1.3 million per year, compared with around
450,000 for malaria). But malaria infects 20 times that number of people.

https://geneticliteracyproject.org/2017/05/01/disease-trade-off-malaria-resistance-comes-higher-risk-multiple-sclerosis-lupus/
https://geneticliteracyproject.org/2019/07/16/infographic-heres-how-gene-drives-would-fight-mosquitos-malaria/
https://geneticliteracyproject.org/2016/12/21/gene-drive-extinguish-diseases-like-malaria-wiping-mosquitoes/
https://www.the-scientist.com/the-nutshell/gm-mosquitoes-reduce-dengue-cases-in-brazil-33175
https://www.oxitec.com/news/oxitec-response-scientific-reports-article
https://geneticliteracyproject.org/wp-content/uploads/2019/01/mosquito-.png
https://geneticliteracyproject.org/2018/10/19/oxitec-gates-foundation-aim-to-curb-pesticide-resistant-insects-malaria-with-new-self-limiting-mosquito/
http://revistaquestaodeciencia.com.br/english/2019/09/26/brazilian-author-asks-retraction-oxitec-mosquito-paper


Those 219 million annual malaria cases cost low income countries a significant chunk of their GDP — up
to 1.3% in the worst affected — while just a 10% reduction in malaria was associated with a 0.3% growth
in a much cited study on the economic burden of malaria. For Uganda, the economic gain from
eradicating malaria would total around $50 million USD.

This doesn’t take into account emerging diseases such as dengue and Zika virus, among others. In Brazil,
the focus of Oxitec’s recent trials aiming to reduce numbers of Aedes aegypti, 1.2 million people were
infected with dengue in the first six months of 2019 — six times more than in 2018 — with an associated
388 deaths. Zika virus, carried by the same mosquito, exploded onto the scene in 2015 and has been
associated with a range of effects on babies born to infected mothers in 10% of cases.
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Yes, there are likely some knock-on ecosystem effects of releasing Oxitec mosquitoes. There might well
be reduced prey for fish that eat the larvae, or less food for some of the birds that eat the flying insects.
However, mosquitoes are not irreplaceable as far as the wider ecosystem is concerned, especially pests
such as Aedes aegypti. There are another 3000 species of mosquito other than the three which primarily
cause disease in people.

The World Health Organization (WHO) brands Aedes aegypti mosquitoes as being “exquisitely adapted to
city life”, and that they “prefer to breed in artificial containers”. Given this information, it makes it even less
important that lethal genes might persist among the wider population of these costly pests, less so that
they might be eradicated – an opinion seemingly shared by researchers who have looked into the
potential environmental costs associated with getting rid of the worst species of disease-bearing 
mosquitoes.

It all boils down to a cost/benefit analysis. Is the risk of some genetically modified mosquitoes passing on
transgenes to wild populations worse than the risk of millions of people being infected with haemorrhagic
fever and malaria, or babies being born with abnormally small heads (microcephaly)?

In any case, we will always have to take measures to reduce the burden of disease. What about the
alternative forms of pest control and their relatively indiscriminate, off-target effects?

What is natural?

Oxitec, the company responsible for releasing genetically modified mosquitoes, have always known and
stated – explicitly so – that some mosquitoes would survive to breed and pass on their genes. They have
also taken measures to ensure that populations containing the lethal gene eventually go their predestined
way.

In fact, their latest mosquitoes are meant to pass on genes to wild populations, this time to reverse the
naturally occurring genetic mechanisms that render mosquitoes resistant to pesticides such as DEET.

https://www.ncbi.nlm.nih.gov/books/NBK2624/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3402997/
https://www.nature.com/news/2010/100721/full/466432a.html
https://geneticliteracyproject.org/2017/02/23/avoiding-unexpected-zika-malaria-fighting-gene-drive-mosquitoes-built-safety-net/
https://geneticliteracyproject.org/2017/04/12/rigging-natural-selection-fight-zika-requires-mosquito-genes-resists-mutations/
https://www.oxitec.com/news/oxitec-to-develop-2nd-friendly-mosquito-strain-designed-to-combat-malaria-spreading-mosquitoes
https://www.nature.com/news/2010/100503/full/news.2010.216.html


(Incidentally, multi drug resistance in the malaria parasite itself is also increasing).

To put our collective minds at ease, it’s worth pointing out that nature is weirder than what Oxitec is doing.
mosquitoes perform their own version of enforced sterilisation, whereby male tiger mosquitoes (of the
species Aedes albopictus) can mate with, and sterilize, female Aedes aegypti mosquitoes.

The fact that diseases such as Zika and dengue are present in Brazil in the first place is evidence that we
are about as far removed from whatever “natural” used to mean as we can possibly be. Zika was
introduced by a traveller from French Polynesia. The only way it got to Brazil was by aeroplane.

It’s not just Zika traversing the globe in such a manner. There are emergent diseases popping up left, right
and center, and it is not an easy task to keep them in check. The WHO warned us over ten years ago that
infectious diseases are emerging at a rate not seen before. (One example is West Nile Virus, a mosquito-
borne disease first described in 1937 in Uganda but discovered in New York in the summer of 1999. It is
becoming more prevalent in California and will soon reach Silicon Valley and the San Francisco biotech
region.)

It is no wonder. We live in a globally connected world with a rapidly expanding population that is a hotbed
for disease-causing agents to emerge, mix, and spread (from viruses and bacteria to malaria parasites),
which means that we need highly innovative, modern solutions to control them. It’s an evolutionary arms
race, and we need all the tools we can muster. If one of them happens to include lethal genes that
successfully wipe out local populations of disease-causing mosquitoes, so be it.

Mosquito-borne diseases already threaten half of the global population.And as the climate warms and
favors the mosquito, these diseases could spread to a billion more people.

Clearly, our current methods of control haven’t quite been enough to stop 219 million people becoming
afflicted with malaria each year, or an increasing number suffering and dying from dengue and other
diseases. It’s not genes escaping that is the problem, but the sheer difficulty in eradicating mosquitoes
and their diseases at all.

We must proceed carefully with new genetic engineering technologies, but we must also weigh the risks of
inaction: each year hundreds of millions of people — mostly children — needlessly die, get sick, or suffer
genetic defects. GMO mosquitoes are something we can do about it.

So what would you rather have: GMO mosquitoes or dying babies?
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A version of this article was originally published on Forbes’ website as “What’s Worse: GMO 
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