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When public health officials

assert that a new vaccine, drug, or policy is “safe,” the public needs to have full confidence
in that assertion. This trust is boosted when the public knows that health officials tried hard
to find flaws in their proposed strategies and “pressure tested” their assumptions. Public
health strategies should be evaluated long after programs have been deployed to ensure that
anticipated consequences occur as planned and unanticipated ones are detected early. This

is the rationale used when the US Food and Drug Administration grants Emergency Use
Authorization and requires postmarketing surveillance for adverse events before full product
approval.

By June 2021, public health agencies (especially the Centers for Disease Control and
Prevention [CDC]?) had gathered substantial data relevant to the COVID-19 response.
There are, however, some key epidemiologic blind spots. This Viewpoint proposes several
important areas of surveillance expansion.

Enhance COVID-19 Testing Efforts

At its peak in the US (November 2020 to January 2021), the number of COVID-19 tests
performed often exceeded an estimated 2 million per day.2 The number of daily tests in June
2021, however, declined to well under 1 million tests per day, estimated at approximately
577000 tests per day during the week of June 20 through [T]he nation’s confidence in the
overall COVID-19 response is only as strong as its COVID-19 surveillance system June 26.2
Some of this decline may be among fully vaccinated persons without a need for frequent
testing.

However, a reenergizing of testing efforts is needed because without vigorous testing the
nation cannot be sure whether declining cases are a function of decreased numbers of
infections or reduced numbers of tests. The test positivity rate is still approximately 2%
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in the US (as of mid-June 2021),2 so testing continues to identify cases. As the pandemic
phases unfold, testing may take on enhanced roles such as further aiding in the reopening
of businesses, schools, and other organizations. Furthermore, as the highly transmissible
SARS-CoV-2 delta variant arises in the US, a new focus on wide-spread testing of
unvaccinated and partially vaccinated persons takes on additional urgency. Vaccination
status should be obtained along with each COVID-19 test.

Increase Vigilance for Detecting Breakthrough Infections

Although COVID-19 vaccines are highly effective and making a large difference in the
pandemic in the US, they are not perfect. Breakthrough infections among fully vaccinated
persons do occur but at a very low rate.3 For instance, in a study at Rockefeller University
between January 21, 2021, and March 17, 2021, a fully vaccinated cohort (Pfizer-BioNTech
or Moderna vaccine) of 417 individuals had positive polymerase chain reaction test results
and symptomatic disease at a rate of 0.48% during that period.* In a study of 1843 health
care personnel between January and March 2021 across 33 US sites who received Pfizer or
Moderna vaccine, of 623 case patients with a positive polymerase chain reaction or antigen-
based test result (and with 1 or more COVID-19-like symptoms), only 19 (3.0%) had had 2
vaccine doses greater than or equal to 7 days before.® In a study of 3950 health care workers,
first responders, and other frontline workers at 8 US sites between December 14, 2020, and
March 13, 2021, the SARS-CoV-2 incidence rate was 0.04 per 1000 person-days among
persons fully immunized with messenger RNA vaccines.®

Recently, CDC made a decision that has taken many by surprise, focusing its surveillance
efforts only on breakthrough infections that resulted in hospitalizations or deaths, and
ceasing to document asymptomatic or symptomatic breakthrough cases.” CDC should once
again add symptomatic infections to its surveillance efforts for breakthrough infections.
Even if a patient is not hospitalized, a symptomatic case indicates that for that vaccinated
person, the ability to build an immune response was suboptimal, and if the individual

is symptomatic, they may have more potential to transmit SARS-CoV-2 to others. Such
symptomatic cases are relevant to the nation and should be reported by CDC. To do so
would mean a heightened emphasis in the surveillance system on the routine testing of
symptomatic persons, even if they have been fully vaccinated.

Furthermore, because the CDC surveillance system is passive’ (ie, information reported

to it is assembled through the state medical and public health systems), it may tend to
underreport breakthrough infections; it is therefore important to further increase studies®8
that actively seek breakthrough infections among cohorts of vaccinated persons who are
repeatedly tested, particularly if they are symptomatic. Such studies should be expanded

in more geographic areas and social settings, given the delta variant emergence. In these
studies, resultant positive tests should be subjected to genomic sequencing, and clinical
outcomes measured. One key benefit of such studies would be to further inform discussions
about the need for vaccines for new variants or boosters in the face of waning immunity,
including whether there is a difference in the duration of immunity, depending on the type of
vaccines received.
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So far, breakthrough infections appear to occur at a low rate, but given the very large
number of vaccinated persons in the US, even a small fraction of a large population can still
represent a moderate number of cases. This is important for communication efforts because
CDC needs to be able to indicate that some very small number of symptomatic breakthrough
infections is expected, and if the public becomes aware of a few breakthrough infections
they should not be alarmed. However, if CDC does not look for symptomatic breakthrough
infections actively (or even seek to assemble passive reports of such infections), it will not
be able to make this assertion with much authority.

It is also immensely helpful to be able to compare infection-fatality rates (IFRs) between
vaccinated and unvaccinated persons in large survey studies. The IFR differs from case-
fatality rates (CFRs) in that the denominator for IFR is all infected persons, whereas that for
CFR is all recognized cases.® (Both IFR and CFR are true rates only if they are expressed for
a specified unit of time.®) It is plausible that IFR among vaccinated persons is vanishingly
low and this would be important to document. This might be a vital observation to help
overcome vaccine hesitancy because prevention of COVID-19 deaths can serve a critical role
in restoring society to normalcy.

Expand Efforts to Understand the “Flat” CFR in the US

The CFR is the number of COVID-19-related deaths divided by the number of recognized
COVID-19 cases (per unit time).910 The CFR is crude, but it gives an indication of mortality
among diagnosed persons. Despite the conventional wisdom that treatments have improved
for COVID-19, the CFR for the US has hovered at approximately 1.7% since December
2020 through mid-June 2021.10 Two likely explanations for stagnation in the CFR may be
posited, including that the CFR is truly flat, reflecting a need for better treatment options
or improved access to current options; and that the true CFR is declining with improved
diagnosis and treatment, but deaths may be counted accurately in the face of undercounting
of cases owing to decreases in testing, giving a stable but misleading CFR. Given the array
of tests, vaccines, and treatments that are now available, the CFR might be expected to

be declining over time. This area is worthy of intensive monitoring and study by national
health agencies. It is important to identify whether persons living with COVID-19 receive a
diagnosis early in their illness, and whether they have access to and use treatments that are
more beneficial early in the disease course.

Some social epidemiologic measures deserve enhanced attention as COVID-19 in the US
enters this newest phase. For instance, expanded use of the Social Vulnerability Index,
income inequality metrics, and other social determinants of health are needed to better
understand and address causes of inequities in access to vaccines and other interventions in
communities especially affected by the pandemic. Also, since the CDC’s most recent mask
guidance for fully vaccinated persons was released, there have been increasing anecdotal
reports of stigmatization of persons who continue to wear masks even if they do so

for rational reasons. COVID-19-relevant stigma measures should be developed to inform
antistigma interventions.
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These expanded surveillance efforts would come with communication challenges. For
instance, if testing is expanded and the seropositivity rate remains the same, experts need
to communicate in the media that the increased number of cases detected is in the context
of the expanded number of tests administered. Reporting on a surveillance statistic alone
without a meaningful, contextual denominator can lead to misinterpretation and falsely
placed alarm or reassurance.

COVID-19 vaccines are effective and safe, and, as of June 21, 2021, approximately 45% of
the total US population had been fully immunized according to CDC. The US is observing
important reductions in reported cases and deaths. But the nation’s confidence in the overall
COVID-19 response is only as strong as its COVID-19 surveillance system, which should
continue to persistently and rigorously look for trouble even as everyone hopes there is little
trouble to be found.

Conflict of Interest Disclosures:

Dr Vermund reported receiving grants from the National Institutes of Health (P30MH062294 and RO3DA052179).
No other disclosures were reported.

REFERENCES

1. Centers for Disease Control and Prevention. COVID data tracker weekly review: freedom from the
virus. Accessed June 22, 2021. https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/
index.html

2. Johns Hopkins University and Medicine Coronavirus Resource Center. Daily state-by-state testing
trends. Accessed July 9, 2021. https://coronavirus.jhu.edu/testing/individual-states

3. Willyard C Some vaccinated people are still getting COVID: here’s why you shouldn’t
worry. MIT Technology Review. Accessed June 21, 2021. https://www.technologyreview.com/
2021/04/29/1024301/vaccines-covid-breakthrough-infections-immunity-cdc/

4. Hacisuleyman E, Hale C, Saito Y, et al. Vaccine breakthrough infections with SARS-CoV-2 variants.
N Engl J Med. 2021;384(23):2212-2218. doi:10.1056/NEJM0a2105000 [PubMed: 33882219]

5. Pilishvili T, Fleming-Dutra KE, Farrar JL, et al. ; Vaccine Effectiveness Among Healthcare
Personnel Study Team. Interim estimates of vaccine effectiveness of Pfizer-BioNTech and
Moderna COVID-19 vaccines among health care personnel—33 US sites, January-March 2021.
MMWR Morb Mortal WKly Rep. 2021;70(20):753-758. doi:10.15585/mmwr.mm7020e2 [PubMed:
34014909]

6. Thompson MG, Burgess JL, Naleway AL, et al. Interim estimates of vaccine effectiveness of
BNT162b2 and mRNA-1273 COVID-19 vaccines in preventing SARS-CoV-2 infection among
health care personnel, first responders, and other essential and frontline workers—eight US
locations, December 2020-March 2021. MMWR Morb Mortal Wkly Rep. 2021;70(13):495-500.
doi:10.15585/mmwr.mm7013e3 [PubMed: 33793460]

7. Centers for Disease Control and Prevention. COVID-19 breakthrough case investigations and
reporting. Accessed June 22, 2021. https://www.cdc.gov/vaccines/covid-19/health-departments/
breakthrough-cases.html

8. Cavanaugh AM, Fortier S, Lewis P, et al. ; Centers for Disease Control and Prevention. COVID-19
outbreak associated with a SARS-CoV-2 R.1 lineage variant in a skilled nursing facility after
vaccination program—Kentucky, March 2021. MMWR Morb Mortal WKkly Rep. 2021;70(17):639-
643. d0i:10.15585/mmwr.mm7017e2 [PubMed: 33914720]

9. Vermund SH, Pitzer VE. Asymptomatic transmission and the infection fatality risk for COVID-19:
implications for school reopening. Clin Infect Dis. 2021;72(9):1493-1496. doi:10.1093/cid/ciaa855
[PubMed: 32584967]

JAMA. Author manuscript; available in PMC 2024 January 05.


https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/index.html
https://coronavirus.jhu.edu/testing/individual-states
https://www.technologyreview.com/2021/04/29/1024301/vaccines-covid-breakthrough-infections-immunity-cdc/
https://www.technologyreview.com/2021/04/29/1024301/vaccines-covid-breakthrough-infections-immunity-cdc/
https://www.cdc.gov/vaccines/covid-19/health-departments/breakthrough-cases.html
https://www.cdc.gov/vaccines/covid-19/health-departments/breakthrough-cases.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Holtgrave et al.

10. Our World in Data. Case fatality rate of the ongoing COVID-19 pandemic. Accessed June 22,
2021. https://ourworldindata.org/grapher/covid-cfr-exemplars?country=~USA

JAMA. Author manuscript; available in PMC 2024 January 05.

Page 5


https://ourworldindata.org/grapher/covid-cfr-exemplars?country=~USA

	When public health officials
	Enhance COVID-19 Testing Efforts
	Increase Vigilance for Detecting Breakthrough Infections
	Expand Efforts to Understand the “Flat” CFR in the US
	References

