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Special report

MEASLES IS ON THE RISE —AND
COVID-19COULD MAKE IT WORSE

Measles has killed thousands in the Democratic Republic

of the Congo and is surging worldwide. But more than

20 countries have suspended vaccination campaigns to cope
with the new coronavirus threat. By Leslie Roberts
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A driver prepares to transport measles vaccines in the Democratic Republic of the Congo.
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viral outbreak haskilled more than
6,500 children in the Democratic
Republic of the Congo (DRC) and is
still spreading through the country.
Thefoeisn’t thefeared coronavirus,
which hasonlyrecently reached the
DRC.It’'sanold, familiar and under-
estimated adversary: measles.

Cases began to spike here in October 2018.
Children became weak, feverish and con-
gested, withred eyes and painful soresin their
mouths, all with the telltale rash of measles.
“We have been running after the virus ever
since,” says Balcha Masresha, an epidemi-
ologist with the World Health Organization
(WHO) regional Africa office in Brazzaville
in the neighbouring Republic of Congo. The
situation has mushroomed into what WHO
expertssay might be thelargest documented
measles outbreak in one country since the
world gained a measles vaccine in 1963 (see
‘Measles cases on therise’).

Despite the vaccine, the highly contagious
measles virus continues to spread around the
globe. In 2018, cases surged to an estimated
10 million worldwide, with 140,000 deaths,
a58%increase since 2016. In rich countries,

scattered measles outbreaks are fuelled by
people refusing to vaccinate their children.
Butinpoor countries, the problems are health
systems so broken and underfunded that it
is almost impossible to deliver the vaccine
to people who need it. The DRC’s flood of
cases shows why measles will keep flaring up
despite effortsto controlit. And the situation
will worsen with the COVID-19 pandemic: 24
countries had suspended measles vaccination
campaigns by 14 April as health-care workers
scrambled to deal with the coronavirus.

Anoverlooked killer

In poor countries, measles is a killer, espe-
cially when combined with malnutrition and
vitamin A deficiency. Estimates are uncertain,
but the death rate in developing countries
hovers around 3-6%, and it can spike as high
as 30%, the WHO says. Its victims often die of
complications including pneumonia or diar-
rhoeaand dehydration. Others canbe left with
permanent disabilities, including blindness,
hearing loss and brain damage. The virus also
impairs theimmune system for months or years
afterinfection, creating ‘immune amnesia’ that
leaves children vulnerable to other infections.
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The virus is so contagious that few
unvaccinated people who come into contact
with it are spared its effects. Scientists define
infectiousness using the ‘reproduction num-
ber’—how many people, on average, would be
infected by asingle person with the virus,ina
population that has no immunity. For Ebola,
that number is estimated at 1.5-2.5. The new
coronavirus terrifying the world seems to be
somewherebetween 2 and 3. Measles tops the
charts with areproduction number of 12-18,
which makes it the most contagious virus
known.Youdon'tneedtobeinthesameroom
asaninfected person to catch the virus —itis
spread by respiratory droplets that canlinger
intheair for hours.

Two doses of asafe and effective vaccine can
prevent measles. Many childrenin poor coun-
tries are lucky to get a single dose, however,
which doesn’talwayslead to full protectionin
allwhoreceiveit.Because the virusis so conta-
gious, 92-95% of a population needs to be fully
immunized to ward off outbreaks. Inthe DRC,
only 57% of children received even one dose of
measles vaccinein2018, accordingtoaUnicef
study (go.nature.com/3cfjalh), creatingideal
conditions for the virus to explode.

Failure modes

In other countries, too, measles simmers at
low levels until the number of children suscep-
tible to the virus builds up and it takes off. In
each country, aslightly different mix of factors
leads to an outbreak.

In Ukraine, after a child died of unrelated
causes following a measles jab in 2008,
vaccination coverage plummeted from 95%
that year to 31% in 2016, says Robb Linkins, a
measles specialistin the globalimmunization
division at the US Centers for Disease Control
and Prevention (CDC) in Atlanta, Georgia. He
says no one was surprised when, in 2017, a
huge outbreak hit that has led to more than
115,000 cases.

In Madagascar, a shortage of measles
vaccine helped fuel an outbreak that has swept
the island nation starting in 2018, causing
more than 240,000 cases and 1,000 deaths.

The DRC has a number of difficulties. The
country has such a high birth rate — 3.5 mil-
lionchildrenborneachyear —thatitneedsto
conduct mass vaccination campaigns every
two years. Those campaigns, in which tens of
thousands of health workers fan out across this
vast country, are a logistical nightmare. The
vaccine must travel from the capital, Kinshasa,
toremote villages that canbe reached only by
helicopter — or through bloody conflict zones.

The vaccine must be kept at between 2 °C
and 8 °Cfromthetimeitleaves the warehouse
until itisadministered — a challenge inatrop-
ical environment where power cuts are fre-
quent. Healthworkers mustbe trained toinject
it safely. The vaccine comes asapowder, which
must bereconstituted with sterile diluent and
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Special report

MEASLES CASES ON THE RISE

Reported measles cases are estimated to be at a 20-year high.

LARGE MEASLES OUTBREAKS

The epidemic in the Democratic Republic of the Congo is the largest
single-nation outbreak for decades.
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*Reported measles cases massively undercount true measles cases (estimated
at ten million for 2018), but signify trends.

Data from March 2020.

*Suspected, not yet officially reported to WHO.

used within 6 hours. It also comes in ten-dose
vials; worried about wastage, vaccinators are
sometimes hesitant to open one when just a
few children show up to asession, so children
go unimmunized. Clinics also have to be open
when parents can make it, and vaccinators
have to be paid or they won’t come, either —a
probleminacountry plagued with corruption.

The DRC has also been battling Ebola, out-
breaks of cholera and yellow fever — and now
the coronavirus. Measles often takes lower
priority.Inaddition, the DRC “is confronted not
only with political challenges but a long-run-
ning civil war”, says Katrina Kretsinger, a
medical epidemiologist and global measles
expert atthe WHO in Geneva, Switzerland.

Money is a major problem. Vaccination
campaigns cost around US$1.80 per childinthe
DRC, says Masresha; international donors foot
only partof the bill. In 2010, the DRC couldn’t
muster enough funds and cancelled a sched-
uled campaign. Anoutbreak that hitat the end
oftheyearraged for more than30 months. Fur-
ther campaignsin2013-14 and 2016-17 didn’t
reachenough children. InJune 2019, after cases
soared to more than 3,500 a week at the start
of the year, the DRC government declared an
epidemic, openingthe door to furtherinterna-
tional aid. By the end of the year, 18.5 million
children had been vaccinated.

The WHO estimates that there have been
more than 348,000 cases and 6,500 deaths,
but Francisco Luquero, an epidemiologist at
Epicentre, theresearch arm of Médecins Sans
Frontiéres (MSF, also called Doctors Without
Borders) in Paris, thinks the outbreak is much
worse. The case count reflects only people
who go to health centres, he says; many don’t
in the DRC. As for the mortality estimates,
“they count deaths that happen right after
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ameasles case. They should look out for the
next five years,” he says, because of immune
amnesia. “The outbreak will have a profound
impact on public health.”

Eradication hopes

Steve Cochi, apaediatricianand senior adviser
tothe CDC’s global-immunization division, is
especially frustrated by measles’s global toll
because, fromabiological and technical stand-
point, hesays, the disease could be eradicated.
Unlike Ebola, yellow fever or (probably) the
new coronavirus, it has no animal host, and a
cheap and effective vaccine exists.

Anew vaccine delivery systembeing devel-
oped by two teams — one a collaboration
between the CDC and the Georgia Institute
of Technology and Micron Biomedical, both
in Atlanta, and the other at Vaxxas, a biotech
company based in Sydney, Australia — could
bea“game changer” for measles control, says
Cochi. The vaccine uses a microarray patch,
which looks like a small, round bandage with
hundreds of microneedles, each carrying a
small amount of live, freeze-dried vaccine. It
delivers vaccine under the skinin 5 minutes.

“Itis very thermostable, takes up little space,
doesn’thavetobereconstituted,and youdon’t
havetoworry aboutsafety,” Cochisays. Butthe
measles patch has languished for lack of fund-
ing, he says, and hasyettoreach clinical trials.

Until poliois eradicated, the world does not
have the appetite or money to target another
disease for extinction, Cochi says. In 2010,
the WHO'’s key Strategic Advisory Group of
Experts on Immunization (SAGE) declared
that measles canand should be eradicated, but
didn’t recommend a target date. Since then,
advocates have been lobbying the WHO to
launchaglobal measles-eradication campaign
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and set a date for completion, as it did for
smallpox and polio. Atameetinglast October,
however, SAGE recommended a different tack:
waiting until successis insight — say, five years
away — before pushing full-bore to wipe out
the disease. Doing so would require boosting
rates of routineimmunization withtwo doses
of measles vaccine to a level never achieved
before. The DRC is one of about 20 countries
that have yet to add the second dose to their
regimes. Eradication would also depend on
improving the quality of mass campaigns and
bringing animproved vaccine into use.

Coronavirus crunch

The coronavirus pandemic has dealt
measles-control efforts another huge blow.
On 26 March, SAGE recommended that coun-
tries suspend all preventive mass-vaccination
campaigns, including for measles. Already,
37 countries have suspended scheduled mea-
sles campaigns or will soon do so, says Linkins.
This means that 117 million children may not
be vaccinated as planned, he says. The DRC,
however, is continuing its outbreak response.
“We must protect vulnerable populations
from the spread of COVID-19,” Linkins says,
butlimiting preventive measlesimmunization
will create “dangerousimmunity gaps”. Coun-
tries must be able to resume their campaigns
quickly after the pandemic subsides, he adds.
With campaigns cancelled and global
measles-immunization rates for just one dose
ofvaccine stalled at 86%, the unrelenting cycle
of outbreaks will continue. This DRC outbreak
will subside, but Masresha says it will be a
“temporary victory”: the virus will rebound.

Leslie Roberts is a science reporter in
Washington DC.
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