The NEW ENGLAND ]OURNAL of MEDICINE

Failing the Test — The Tragic Data Gap Undermining

the U.S. Pandemic Response
Eric C. Schneider, M.D.

s the United States navigates one of the most

serious pandemics in history, much of the

country has been shut down to prevent dev-
astating local outbreaks that threaten lives and can

overwhelm hospitals. A break-
down in the federal disaster re-
sponse delayed state and local
responses, allowing SARS-CoV-2
to spread rapidly in New York,
New Jersey, Michigan, Louisiana,
and other states. Only astute ear-
ly interventions in Seattle and
the San Francisco Bay Area seem
to have stemmed a potential tide
of cases and deaths. Covid-19
has taken more American lives in
1 month than the Vietnam War
claimed over 8 years. Other coun-
tries, such as Australia, South
Korea, Germany, Singapore, and
Taiwan, managed to contain the
virus early and are working hard
to keep it suppressed as they re-
open their economies.

Tragically, the United States,
unable to match other countries’

response, has tallied the most
cases and deaths in the world —
and recent data suggest that those
tallies are underestimates. Why
has the U.S. response been so in-
effectual? One key answer is test-
ing, which has been a cornerstone
of Covid-19 control elsewhere.
U.S. testing to identify people in-
fected with SARS-CoV-2 has been
slow to start and to this day has
not sufficiently ramped up. Test-
ing was delayed in January and
February as the Centers for Dis-
ease Control and Prevention (CDC)
distributed faulty test kits, then
failed to approve a working test
developed by the World Health
Organization or those developed
by local public health laborato-
ries. Since March, the number of
tests per day has never reached
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the number needed because of
shortages of reagents, materials,
and personal protective equipment
(see graph).

Having failed to test early
enough to contain outbreaks, the
country has fallen back on two
mitigation strategies: accelerating
drug and vaccine development
and an unprecedented strategy of
nonpharmacologic interventions
(NPIs) involving draconian school
and business closures, stay-at-
home orders, and physical dis-
tancing. Drugs and vaccines are
extremely unlikely to alter the
early course of the pandemic. In
the short term, only NPIs have
slowed the spread of disease. Yet
NPIs carry a heavy economic price
as well as their own health bur-
dens, as people fail to receive
care for other conditions or suffer
mental health consequences from
isolation, unemployment, and
sudden poverty. Whether NPIs are
maintained or not, serious health
consequences appear inescapable.
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Data are from the COVID Tracking Project (https://covidtracking.com/api).

Without testing, the response
will continue to fall short. Short-
ages of test materials have forced
a narrow local testing strategy
dedicated to managing the care
of hospitalized patients and pre-
venting health care workers from
transmitting Covid-19. As state
government officials and business
leaders search for an exit from
NPIs and study the success of
other countries, they are realizing
that testing, contact tracing, and
isolation of people who test posi-
tive will be essential to success-
fully reopening economies. The
most recent congressional rescue
package featured $25 billion for
testing.

To date, efforts to bolster test-
ing have focused on operational
issues: whether testing capacity
is adequate, why shortages and
supply chain failures are so perva-
sive, and how to scale up testing
to the massive numbers needed
to mitigate the U.S. epidemic. Yet
offering more tests is not a strat-
egy in and of itself. If enough

tests were available, we would
still need to answer a fundamen-
tal question: What decisions are
the results meant to inform? Test-
ing has many purposes beyond
diagnosis and protection of health
care workers. Testing data are
needed to manage all aspects of a
pandemic. For instance, they are a
cornerstone of epidemic forecast-
ing models, which are sorely need-
ed to reveal the future demand for
care, including the timing of case
surges and the magnitude of re-
quired emergency medical ser-
vices, hospital staff, hospital beds,
ventilator equipment, and mortu-
ary services. Without good testing
data, forecasters have to rely on
guesswork and assumptions.
During this pandemic, model
forecasts have ranged from tens
of thousands to more than 2 mil-
lion deaths during the initial
months of the U.S. epidemic.}?
This variation is not surprising.
Modeling is difficult, and a pau-
city of the facts required to inform
models is problematic. Precise
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facts about the virus, its transmis-
sibility, clinical course, and le-
thality are only just beginning to
emerge. Few facts are known
about the effectiveness of physical
distancing and other NPIs, which
depend on unpredictable human
behavior. Modelers make up for
missing facts by including as-
sumptions. Critiques of the mod-
els have centered on the assump-
tions used and their influence on
results: as the refrain goes, mod-
els are only as good as their as-
sumptions.

The uncertainty of models is
beginning to collide with a frus-
trated, desperate public staring at
the catastrophic economic effects
of the NPI response: unemploy-
ment, loss of income, and closures
of businesses that may never re-
turn. These harsh facts are in-
creasingly overriding public con-
cern about death-toll forecasts
from models with limited corre-
spondence to unfolding reality.
People are increasingly calling for
ending stay-at-home orders, re-
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opening businesses, and return-
ing to life as it was before.

In the rush to discard uncer-
tain forecasts and err on the side
of hope, surprisingly little energy
has been dedicated to an impor-
tant fix: replacing models’ as-
sumptions with verifiable facts.
For drug and vaccine development,
solid data play a central role. Well-
established protocols determine at
every step the data needed, the
methods for collecting them, and
their analysis. Dozens of sophis-
ticated metrics are recorded and
analyzed regarding the safety and
efficacy of candidate products and
their potential benefits; assump-
tions and hope play little role in
the process.

Yet when it comes to evaluat-

ing NPI use in this pandemic, we
seem unable or unwilling to mus-
ter the testing data that could in-
form statistical models and guide
our actions. Forecasters and plan-
ners desperately need timely test-
ing data. Yet as the absence of
comprehensive public data on race
and ethnicity revealed, the United
States has underfunded and un-
dermined its disease surveillance
programs and done a poor job of
organizing its 50 state systems
for collecting and reporting test-
ing data. The pandemic affects
all states, yet states’ data are in-
complete and uneven at best (see
map). The shortcomings are even
more puzzling in the light of two
decades of bipartisan federal ef-
forts to build measurement and

N ENGL ) MED NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on May 19, 2020. For personal use only. No other uses without permission.

Copyright © 2020 Massachusetts Medical Society. All rights reserved.

public reporting systems for health
care and implement electronic
health records.

The best database on testing
for Covid-19 in the United States,
created through valiant efforts by
news media organizations to fill
the gap left by the CDC, contains
testing data limited to aggregat-
ed counts of the tests done each
day, the states where tests were
performed, and the number of
positive results.? The validity and
reliability of the data are not ful-
ly known. Inspection of the data
suggests a patchwork of incon-
sistent reporting from state and
commercial labs. The database
lacks basic information about tests
such as the characteristics of the
people tested, where they were
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tested, how they were selected
for testing, and what factors led
to the decision to test them. Yet
these data are the best we have.

That the United States is fail-
ing such a simple test of its ca-
pacity to protect public health is
shocking. Collecting and report-
ing public health data are not
rocket science. Other countries,
notably Canada and Belgium, are
already reporting nationwide data
on testing at the individual level,
including individual demographic
data (using ranges for each per-
son to protect privacy) and other
key attributes for each test.* The
United States was once a leader
in collecting systematic federal
data on population health. Now
our national disease-tracking ef-
fort seems stuck with well-mean-
ing but scattershot efforts by tech
companies using cellular phone
signals, social media surveys, on-
line searches, and smart thermom-
eters as we try to guess where
Covid-19 outbreaks may be lurk-
ing. Small one-off studies using
convenience samples have popped
up to try to fill the vacuum with

basics such as percentages of
cases that are asymptomatic and
of symptomatic people who seek
care. Because of sampling bias,
these studies are producing wild-
ly different and nearly uninter-
pretable results. Estimates are so
wide ranging that modelers have
little choice but to default back
to imprecise assumptions.

In the information age, the
United States seems to be swim-
ming in big data. This country
has generated many of the world’s
largest, most innovative, most
profitable data companies. Yet
when it comes to forecasting the
spread of a major pandemic that
is killing Americans and wreak-
ing havoc on our economy, we
seem oddly lost. With more than
80,000 dead and no end in sight,
our national efforts seem feebler
and more halting than the 19th-
century work of Florence Night-
ingale in the Crimean War and
William Farr in England, where
they used systematically collected
epidemiologic data and rigorous
analysis to save countless lives.
Would that our statistical models
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had such standardized, systemati-
cally collected, and readily report-
ed data to inform them. Reopen-
ing state economies without the
precision provided by analysis of
rigorously reported testing data
seems a peculiarly American form
of madness.
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