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A new study may help explain why men, like this patient in an Italian intensive care unit, are more likely than women to develop life-threatening COVID-19.

COVID-19

Flawed interferon response spurs severe illness
By Meredith Wadman

F

rom the first months of the COVID19 pandemic, scientists baffled by
the disease’s ferocity have wondered
whether the body’s vanguard virus
fighter, a molecular messenger called
type I interferon, is missing in action
in some severe cases. Two papers published online in Science this week confirm
that suspicion. They reveal that in a significant minority of patients with serious
COVID-19, the interferon response has
been crippled by genetic flaws or by rogue
antibodies that attack interferon itself.
“Together these two papers explain
nearly 14% of severe COVID-19 cases.
That is quite amazing,” says Qiang PanHammarström, an immunologist at the
Karolinska Institute.
Tadatsugu Taniguchi, a pioneering interferon scientist and emeritus professor
at the University of Tokyo, calls the discoveries “remarkable.” He says they highlight
the “critical” role of type I interferons in
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SARS-CoV-2 infection and the developat high risk of developing severe COVIDment of potentially lethal COVID-19.
19 could take precautions to avoid expoCo-author Isabelle Meyts, a pediatric
sure or be prioritized for vaccination, says
immunologist at the University Hospitals
Elina Zuniga, an immunologist who studLeuven, was struck by one paper’s finding
ies interferons at the University of Califorthat rogue antibodies underlie COVID-19
nia, San Diego.
in 10% of gravely ill patients: “There has
The findings also raise a red flag for
never been any infectious disease explained
plasma donations from recovered patients.
at this level by a factor in the huBecause it may be rich in antiman body. And it’s not an isolated
bodies to the virus, “convalescent
Science’s
cohort of Europeans. Patients are
plasma” is already given to some
COVID-19
from all over the world, all ethnicipatients to fight the infection. But
reporting is
ties.” Another finding, that 94% of
some donations could harbor the
supported by the
the patients with interferoninterferon-neutralizing antibodPulitzer Center
attacking antibodies were male,
ies. “You should eliminate these
and the
also helps explain why men face
patients from the pool of donors,”
Heising-Simons
Foundation.
higher risk of severe disease.
Zuniga says. “You definitely don’t
The paired studies have immewant to be transferring these autodiate practical implications. Synthetic inantibodies into another person.”
terferons, long used to treat other diseases,
Type I interferons are made by every cell
might help some at-risk patients, as might
in the body and are vital leaders of the antiother therapies aimed at removing the damviral battle early in infection. They launch
aging antibodies. A common kind of antian immediate, intense local response when
body test could be readily developed and
a virus invades a cell, triggering infected
return answers in hours. Those found to be
cells to produce proteins that attack the
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Antibodies or mutations that cripple key antivirus protein underlie 14% of severe cases
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“At least 10%
of critical
COVID-19 is an
autoimmune
attack.”
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VOICES OF THE PANDEMIC

Fighting
to be counted
The pandemic has fueled
Abigail Echo-Hawk’s quest
for health data on Indigenous
people in the United States
By Lizzie Wade

A

bigail Echo-Hawk can’t even count
how many times she’s been called a
troublemaker. It’s happened at conferences, workshops, and even after she
testified before Congress—all places
where she has advocated for the full
and ethical inclusion of American Indians
and Alaska Natives in public health data. “I
didn’t used to know what to say,” she says.
“Now, my answer is, ‘Is calling for justice
making trouble?’”
As the director of the Urban Indian
Health Institute (UIHI) and the chief research officer for the Seattle Indian Health
Board, Echo-Hawk has been working for
years with Indigenous people, mostly in cities, across the United States to collect data
about their communities. She has also advised the Centers for Disease Control and
Prevention (CDC), the National Institutes of
Health, and many universities on best practices for analyzing data about American Indian and Alaska Native communities. Now,
the COVID-19 pandemic has given EchoHawk’s work even more urgency.
The virus has taken a disproportionate
toll on many Indigenous communities in
the United States. But its full impact is unclear because of problems Echo-Hawk has
long fought to correct, including racial misclassification and the exclusion of Indigenous communities from data sets and analyses used to make health policy decisions.
“Abigail has highlighted the inadequacy
of, the restricted access to, and the delays
in receiving data” about how COVID-19 is
affecting Indigenous people in the United
States, says Spero Manson, director of the
Centers for American Indian and Alaska
Native Health at the Colorado School of
Public Health, who is Pembina Chippewa.
“But it all builds on her prior work.”
Echo-Hawk, who is a citizen of the Pawnee Nation of Oklahoma, grew up in rural
Alaska. She credits her interest in public
health to the values she saw modeled by
the leaders and members of her tribal com25 SEP TEMBER 2020 • VOL 369 ISSUE 6511
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virus. They also summon immune cells to
disease-causing mutations underlying sethe site and alert uninfected neighboring
vere COVID-19,” Pan-Hammarström says.
cells to prepare their own defenses.
But it’s “probably the tip of the iceberg,”
In one study, Jean-Laurent Casanova, an
says Paul Hertzog, an interferon expert at
infectious disease geneticist at Rockefeller
the Hudson Institute of Medical Research.
University, and his team examined blood
Many other damaging mutations, intersamples from 987 gravely ill patients from
feron related and not, may influence the
around the world. In 10.2% of the patients,
development of severe COVID-19, he says.
the researchers identified antibodies that
Zuniga notes that none of the patients
attacked and neutralized the patients’ own
who made antibodies against interferon
type I interferon. A subgroup of affected
or had the mutations had a history of lifepatients had extremely low or undetectthreatening viral illnesses requiring hospiable blood levels of this interferon. Lab
talization. “This suggests that we are more
studies confirmed the antibodies knocked
reliant on type I interferons to protect
the interferon out of action and cells exourselves against SARS-CoV-2 versus other
posed to the patients’ plasma failed to fend
viral infections,” she says. “That makes it
off invasion by the new coronavirus.
important to try therapies aimed at boostNone of the 663 people in a control group
ing type I interferon responses.”
with mild or asymptomatic SARS-CoV-2 inDozens of randomized clinical trials are
fection had those damaging antibodies. The
now deploying interferons against SARSantibodies were also scarce in the general
CoV-2 (Science, 10 July, p. 125). One, led by
population, showing up in only 0.33% of
Tom Wilkinson at the University of Southmore than 1200 healthy people tested. “What
ampton, reported promising findings in a
this means is that at least 10% of critical
small group of hospitalized COVID-19 paCOVID-19 is an autoimmune attack against
tients. But synthetic interferons won’t help
the immune system itself,” Casanova says.
patients who harbor mutations that preThe preponderance of male
vent interferons from workpatients was a surprise, being, or those with antibodies
cause women have higher rates
that attack them.
of autoimmune disease. “Our
Some researchers caution
favorite hypothesis is that it
that the interferon-neutralizis an X-linked recessive trait,”
ing antibodies could be a conCasanova says. “Women with
sequence, rather than a cause,
two X chromosomes are proof severe COVID-19. “It’s postected and men, with one, are
sible that they develop durnot.” Supporting that suspiing the disease,” says Miriam
cion, one woman with a rare
Jean-Laurent Casanova, Merad, an immunologist at
condition that silences one X
the Icahn School of Medicine
Rockefeller University
chromosome was among the
at Mount Sinai. That would
severely ill patients with autoantibodies.
explain why the patients hadn’t faced lifeIf these striking results hold up, they
threatening viral infections before, she says.
might also help explain the increased
But Casanova, who has made a career of
vulnerability of older people to severe
discovering mutations that confer suscepCOVID-19: Half the gravely ill patients
tibility to infectious diseases, says there is
with autoantibodies were older than 65.
a strong case for causality. He points out
The second paper found genetic flaws
that preexisting blood samples from a
in patients that led to the same end rehandful of patients showed they had the
sult: a grossly inadequate interferon reantibodies in their blood before contractsponse to SARS-CoV-2 infection. The team
ing SARS-CoV-2. He argues that, in resequenced DNA from 659 critically ill
sponse to infection, it’s unlikely that the
COVID-19 patients and from 534 controls
body could quickly generate the high levels
with mild or asymptomatic disease. They
of anti-interferon antibodies his team saw.
examined 13 genes, chosen because flaws
Yanick Crow, a clinical geneticist at the
in them impair the body’s production or
University of Edinburgh who studies inuse of type I interferon; mutations in the
terferon signaling, calls the antibody pagenes underlie life-threatening influenza
per “shocking,” in part because men were
or other viral illnesses. The researchers
so much more likely than women to carry
found that 3.5% of the critically ill patients
the rogue antibodies. Tests screening for
harbored rare mutations in eight of those
the antibodies can and should be rapidly
genes. In patients for whom blood samples
developed, he says, and will quickly reveal
were available, interferon levels were vanwhether the new findings hold up. Given
ishingly small. No members of the control
tens of millions of cases worldwide, he
group carried any of the mutations. “This
says, “10% is such a high figure and the imis the first paper to pin down indisputably
plications are very important.” j
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