
25 SEPTEMBER 2020 • VOL 369 ISSUE 6511    1551SCIENCE   sciencemag.org

virus. They also summon immune cells to 

the site and alert uninfected neighboring 

cells to prepare their own defenses.

In one study, Jean-Laurent Casanova, an 

infectious disease geneticist at Rockefeller 

University, and his team examined blood 

samples from 987 gravely ill patients from 

around the world. In 10.2% of the patients, 

the researchers identified antibodies that 

attacked and neutralized the patients’ own 

type I interferon. A subgroup of affected 

patients had extremely low or undetect-

able blood levels of this interferon. Lab 

studies confirmed the antibodies knocked 

the interferon out of action and cells ex-

posed to the patients’ plasma failed to fend 

off invasion by the new coronavirus.

None of the 663 people in a control group 

with mild or asymptomatic SARS-CoV-2 in-

fection had those damaging antibodies. The 

antibodies were also scarce in the general 

population, showing up in only 0.33% of 

more than 1200 healthy people tested. “What 

this means is that at least 10% of critical 

COVID-19 is an autoimmune attack against 

the immune system itself,” Casanova says.

The preponderance of male 

patients was a surprise, be-

cause women have higher rates 

of autoimmune disease. “Our 

favorite hypothesis is that it 

is an X-linked recessive trait,” 

Casanova says. “Women with 

two X chromosomes are pro-

tected and men, with one, are 

not.” Supporting that suspi-

cion, one woman with a rare 

condition that silences one X 

chromosome was among the 

severely ill patients with autoantibodies.

If these striking results hold up, they 

might also help explain the increased 

vulnerability of older people to severe 

COVID-19: Half the gravely ill patients 

with autoantibodies were older than 65.

The second paper found genetic flaws 

in patients that led to the same end re-

sult: a grossly inadequate interferon re-

sponse to SARS-CoV-2 infection. The team 

sequenced DNA from 659 critically ill 

COVID-19 patients and from 534 controls 

with mild or asymptomatic disease. They 

examined 13 genes, chosen because flaws 

in them impair the body’s production or 

use of type I interferon; mutations in the  

genes underlie life-threatening influenza 

or other viral illnesses. The researchers 

found that 3.5% of the critically ill patients 

harbored rare mutations in eight of those 

genes. In patients for whom blood samples 

were available, interferon levels were van-

ishingly small. No members of the control 

group carried any of the mutations. “This 

is the first paper to pin down indisputably 

disease-causing mutations underlying se-

vere COVID-19,” Pan-Hammarström says.

But it’s “probably the tip of the iceberg,” 

says Paul Hertzog, an interferon expert at 

the Hudson Institute of Medical Research. 

Many other damaging mutations, inter-

feron related and not, may influence the 

development of severe COVID-19, he says.

Zuniga notes that none of the patients 

who made antibodies against interferon 

or had the mutations had a history of life-

threatening viral illnesses requiring hospi-

talization. “This suggests that we are more 

reliant on type I interferons to protect 

ourselves against SARS-CoV-2 versus other 

viral infections,” she says. “That makes it 

important to try therapies aimed at boost-

ing type I interferon responses.” 

Dozens of randomized clinical trials are 

now deploying interferons against SARS-

CoV-2 (Science, 10 July, p. 125). One, led by 

Tom Wilkinson at the University of South-

ampton, reported promising findings in a 

small group of hospitalized COVID-19 pa-

tients. But synthetic interferons won’t help 

patients who harbor mutations that pre-

vent interferons from work-

ing, or those with antibodies 

that attack them.

Some researchers caution 

that the interferon-neutralizing 

antibodies could be a cause, 

rather than a consequence, of 

severe COVID-19. “It’s possible 

that they develop during the 

disease,” says Miriam Merad, 

an immunologist at the Icahn 

School of Medicine at Mount 

Sinai. That would explain why 

the patients hadn’t faced life-threatening 

viral infections before, she says.

But Casanova, who has made a career of 

discovering mutations that confer suscep-

tibility to infectious diseases, says there is 

a strong case for causality. He points out 

that preexisting blood samples from a 

handful of patients showed they had the 

antibodies in their blood before contract-

ing SARS-CoV-2. He argues that, in re-

sponse to infection, it’s unlikely that the 

body could quickly generate the high levels 

of anti-interferon antibodies his team saw.

Yanick Crow, a clinical geneticist at the 

University of Edinburgh who studies in-

terferon signaling, calls the antibody pa-

per “shocking,” in part because men were 

so much more likely than women to carry 

the rogue antibodies. Tests screening for 

the antibodies can and should be rapidly 

developed, he says, and will quickly reveal 

whether the new findings hold up. Given 

tens of millions of cases worldwide, he 

says, “10% is such a high figure and the im-

plications are very important.” j
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A
bigail Echo-Hawk can’t even count 

how many times she’s been called a 

troublemaker. It’s happened at confer-

ences, 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 re-

search officer for the Seattle Indian Health 

Board, Echo-Hawk has been working for 

years with Indigenous people, mostly in cit-

ies, across the United States to collect data 

about their communities. She has also ad-

vised the Centers for Disease Control and 

Prevention (CDC), the National Institutes of 

Health, and many universities on best prac-

tices for analyzing data about American In-

dian and Alaska Native communities. Now, 

the COVID-19 pandemic has given Echo-

Hawk’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 un-

clear because of problems Echo-Hawk has 

long fought to correct, including racial mis-

classification and the exclusion of Indige-

nous communities from data sets and anal-

yses 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 Paw-

nee 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 com-
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munities. “They think about the health and 

well-being of an entire community in a 

very holistic way,” Echo-Hawk says.

She had a different experience after mov-

ing to Seattle for college and seeking pre-

natal care for her first pregnancy at a local 

hospital. When a medical assistant found 

out that Echo-Hawk was Indigenous, she 

began to aggressively question her about 

drinking and drug use. (Echo-Hawk was 

doing neither.) “That was very traumatic 

for me … I was treated in a way that a lot 

of people of color are, and that is with dis-

dain, discrimination, and outright racism. 

And it inhibited my care,” she says.

She didn’t see a doctor again until her 

second trimester, when she went 

to the Seattle Indian Health Board. 

There she was welcomed, trusted, 

and treated with respect. That expe-

rience set Echo-Hawk on a path that 

eventually led to studying health 

policy at the University of Wash-

ington, Bothell, and working at the 

research program Partnerships for 

Native Health, now at Washington 

State University. She became direc-

tor of UIHI in 2016.

“The system of colonialism in 

the United States has created, and 

continues to increase risk factors 

for, poor health outcomes in Native 

communities,” Echo-Hawk says. The 

U.S. government removed many In-

digenous communities from their 

lands and confined them to reser-

vations. Many didn’t have access to 

medical care and were cut off from 

their traditional diets and lifestyles, 

including spiritual practices that 

were tied to their homelands. To-

day, American Indians and Alaska 

Natives have higher rates of obesity, 

diabetes, asthma, and heart disease 

than white Americans, as well as 

higher rates of suicide. The system 

of oppression in the United States, 

Echo-Hawk says, “has built a perfect 

environment to kill us in a pandemic.”

But data showing the pandemic’s full 

impact on Indigenous communities across 

the country have not been collected, and 

accessing the information that does ex-

ist can be an uphill battle. Citing privacy 

concerns, for example, CDC initially de-

nied tribal epidemiology centers, includ-

ing UIHI, access to data about testing and 

confirmed COVID-19 cases, even though it 

was making those data available to states. 

What’s more, data collected by tribes, local 

and state health departments, and national 

agencies are often wildly inconsistent, says 

Desi Rodriguez-Lonebear, a social demo-

grapher at the University of California, 

Los Angeles, and a citizen of the Northern 

Cheyenne Nation. “I cannot tell you with 

any sort of certainty the number of positive 

cases of COVID-19 on my reservation right 

now,” she says. “It’s shocking.”

It also reflects an old pattern, Rodriguez-

Lonebear says. “For so long, data has been 

used against our people.” For example, the 

U.S. census, which began in 1790, excluded 

American Indians until 1860, and didn’t 

count those living on reservations until 1900. 

The census data were then used to justify 

the invasion and settlement of supposedly 

empty land, Rodriguez-Lonebear says.

Today, American Indians and Alaska Na-

tives make up about 2% of the U.S. popula-

tion but are often left out of national data 

analyses or marked as statistically insignif-

icant. “I see being eliminated in the data as 

an ongoing part of the continuing genocide 

of American Indians and Alaska Natives. If 

you eliminate us in the data, we no longer 

exist,” Echo-Hawk says.

One way this erasure happens is through 

racial misclassification, Echo-Hawk says. 

Documents such as hospital intake forms 

might not give people the option to iden-

tify as American Indian or Alaska Native, 

lumping them into an “other” category. 

Similarly, CDC reports maternal mortal-

ity data by three racial categories: white, 

Black, and Hispanic. All other races are 

classified as “other.” When UIHI did its 

own analysis of maternal mortality, it 

found that urban American Indian moth-

ers were 4.2 times more likely to die 

during or shortly after pregnancy than non-

Hispanic white mothers.

Echo-Hawk is pushing for similar detail 

on COVID-19 cases. Before the pandemic, 

she traveled the country working with In-

digenous communities and training scien-

tists at universities and other institutions 

to change their data collection and analy-

sis practices. Now, she can’t leave Seattle 

because of the pandemic, but she’s work-

ing up to 15 hours a day, 7 days a week. 

“This is probably the most troubling time 

ever in my career,” she says. Echo-

Hawk and others pushed CDC to give 

tribal health authorities access to 

COVID-19 cases—with some success. 

Still, the data are “a sliver” of what 

she asked for, she says. “The fed-

eral government is failing to uphold 

their end of the bargain,” Rodriguez-

Lonebear agrees. CDC did not re-

spond to a request for comment.

Echo-Hawk is a co-author on a 

recent article in the Morbidity and 

Mortality Weekly Report that found 

American Indians and Alaska Na-

tives were 3.5 times more likely to be 

diagnosed with COVID-19 than non-

Hispanic white people. “That is a gross 

underreporting,” she says, because the 

study could only analyze data from 

the 23 states that reported patients’ 

race and ethnicity over 70% of the 

time. “The data is a national disgrace,” 

and the gaps affect all communities of 

color, Echo-Hawk says. “How can deci-

sions be made in the United States to 

prevent, intervene, and treat COVID-

19, when you can’t even truly tell what 

populations are most affected?”

“Data can be used as a weapon to 

further marginalize and harm com-

munities of color,” especially Indig-

enous communities, agrees Kelly 

Gonzales, a citizen of the Cherokee Nation 

who studies the effects of systemic rac-

ism and colonialism on health at the Or-

egon Health & Science University–Portland 

State University School of Public Health. 

As a founding member of the independent 

Black, Indigenous, and People of Color 

(BIPOC) Decolonizing Research and Data 

Council, she draws on Echo-Hawk’s work to 

design and teach methods of data collection 

and analysis that advance racial justice. “On 

days where doing this work in the context 

of ongoing white supremacy and colonial 

violence feels really challenging and impos-

sible, I remember her doing this work, and 

I remember I’m not alone.” j

“If you eliminate us in the data, we 
no longer exist.”

Abigail Echo-Hawk, Urban Indian Health Institute
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