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to the U.S. Court of Appeals for 
the Second Circuit. The judge in 
the case claiming discrimination 

against both White 
people and members 
of other racial and 
ethnic groups has 

put it on hold awaiting the deci-
sions in the appeals of the other 
two cases.

The issue of discrimination in 
the allocation of Covid-19 inter-
ventions has been raised in other 
contexts, as well. The attorney 
general of Arizona asked the De-
partment of Health and Human 
Services to revoke any guidance 
recommending consideration of 
race or ethnicity as risk factors 
for Covid-19 and to adopt a rule 
prohibiting the use of criteria 
based on race or ethnicity in the 
allocation of medical resources, 
unless an explanation is offered 
as to why the guidance would 
survive strict scrutiny. Utah and 
Minnesota reportedly recommend-

ed consideration of race and eth-
nicity in the rationing of scarce 
Covid-19 treatments but reversed 
course under the threat of legal 
action.

The question of how data about 
racial and ethnic disparities in the 
risk of severe Covid-19 should be 
translated into prevention and 
treatment policy is likely to per-
sist. Although Covid-19 treatments 
and preventive interventions aren’t 
currently in short supply, there 
may be renewed shortages if Con-
gress continues to hold up fund-
ing for federal Covid-19 programs. 
The New York court decisions may 
offer a way forward. So long as 
governments merely provide fac-
tual scientific information, leav-
ing health care professionals with 
the freedom, and the responsibil-
ity, to make clinical decisions for 
their patients, guidance may be 
safer from legal challenge than 
policies that explicitly ration in-
terventions would be.

Disclosure forms provided by the author 
are available at NEJM.org.
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Imagine if we could track, for 
each patient seen at a health 

care facility, which Covid-19 vac-
cine they had received when and 
what their clinical evaluation re-
vealed. We could then have near-
real-time insights into the effica-
cy of vaccines, how that efficacy 
changes over time, how new viral 
strains alter it, and which viral 
and host features (including un-
derlying medical conditions) lead 
to breakthrough infections in 

immunized people. Such track-
ing would require robust linkage 
among clinical outcomes (includ-
ing details of clinical interven-
tions and laboratory studies), data 
on the specific vaccine adminis-
tered and the date of administra-
tion, and information about the 
status of the pandemic in the rel-
evant geographic area.

This effort is not an act of fu-
turistic visioning. Tightly integrat-
ed population-based health care 

organizations in countries such 
as Israel have directly informed 
public health policies such as rec-
ommendations for a third, boost-
ing vaccination, at the scale of 
several million people.1 Unfortu-
nately, these successes accentuate 
the relative failures in linking pub-
lic health and health care else-
where. In most high-income coun-
tries, vaccinations are recorded in 
electronic databases — registries 
— for public health purposes. 

            An audio interview 
with Prof. Jost is  

available at NEJM.org 
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Yet even when patients’ clinical 
courses are documented in elec-
tronic health records (EHRs), in-
formation on the relationship be-
tween a particular vaccine history 
and an associated clinical course 
cannot be readily acquired from 
the health care system.

We are particularly aware of 
this challenge in our own work 
in a growing international volun-
tary consortium (now including 
nine countries and 335 hospitals) 
that has been steadily analyzing 

clinical Covid trajectories since 
March 2020 (www . covidclinical 
 . net). We have used a variety of 
analytic and “boots on the ground” 
data verification and validation 
techniques to obtain insights into 
the clinical course of Covid in 
hospitals over the various waves 
of the pandemic.2 Nevertheless, we 
are all too aware of the existing 
information gaps between public 
health and clinical care. Even in 
countries with universal health 
identifiers (which the United States 

lacks) such as France, Singapore, 
Italy, and Germany, the process 
of integrating vaccination data 
with the health record is fraught 
and often delayed despite multi-
ple national e-health initiatives 
and the European Commission’s 
2018 strategy for digital transfor-
mation of health care.

At the same time, several hos-
pital systems, including some in 
the United States (e.g., Keck Med-
icine in California3), have closed 
this gap by implementing home-

Desiderata for Closing the Gap between Clinical and Population Health Data on Covid Vaccination.*

Requirements for Data 
Linkage Pragmatic Short-Term Approach Barriers Solutions

Honest broker for joining 
vaccine registry to clin-
ical course data

Options include a public health authority 
(state, local, CDC, FDA), trusted third 
party, or health care system authority 
with IRB oversight.

There is a regulatory bar-
rier to sharing registry 
data without a patient 
visit.

Hospitals take the lead to encourage 
patients to contribute their im-
munization record.

Regulatory framework for 
joining vaccine registry 
to clinical course data

Existing regulations or an IRB-approved re-
search protocol could be used with 
waivers if necessary.

There is a lack of existing 
IRB models for data 
sharing between the 
state registry and lo-
cal hospital EHR.

Hospital leaders encourage corpo-
rate counsel to develop model 
IRB protocols.

Matching of vaccine rec-
ords to clinical records

If a universal health identifier is not avail-
able, high-specificity probabilistic 
matching or hashing (using an algo-
rithm that maps multiple identifiers to 
a single number but cannot be inverted 
to reveal the identifiers) has sufficient 
accuracy but will miss some patients.

There are insufficient pa-
tient data for a unique 
match.

Discard low-confidence or multiple 
matches with minor loss of epi-
demiologic accuracy. Hospitals 
gather more unique identifiers 
such as email addresses to share 
confidentially with public health.

Clinical informatics soft-
ware engineering

Vetted experienced methodologists can in-
tegrate immunization registry data with 
their EHR systems given support by lo-
cal clinical leadership.

There is heterogeneity of 
EHRs and immuniza-
tion registries.

Connect local and state informati-
cians familiar with specific im-
plementations.

Storage Integrating detailed vaccination history 
into the EHR is best, but a swifter 
short-term alternative is to integrate 
vaccination history with the clinical rec-
ord in a clinical data warehouse or ana-
lytic repository rather than the EHR sys-
tem itself.

Hospital data warehous-
es require resource-
allocation decisions.

Hospital leadership recognizes the 
resource investment as consis-
tent with and supportive of their 
clinical care mission.

Political support An educational campaign could be de-
ployed for health care consumers and 
public officials to understand immedi-
ate and longer-term benefits and de-
sired protections for ongoing integra-
tion of public health and clinical care 
data.

There are concerns about 
threats to privacy and 
public health coer-
cion.

Ensure transparency about the use 
of the linked data and no further 
sharing without explicit patient 
consent.

*  CDC denotes Centers for Disease Control and Prevention, EHR electronic health record, FDA Food and Drug Administration, and IRB insti-
tutional review board.
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grown (or EHR-vendor–designed) 
systems for matching individual 
clinical records with state or coun-
try vaccination registries. The 
United Kingdom and the Nether-
lands have been successful at the 
national level.4 Although these 
systems are the exceptions, they 
demonstrate the feasibility of clos-
ing this crucial gap between public 
health and clinical care. They also 
illustrate challenges specific to the 
United States, where unless pa-
tients revisit a hospital for care, 
data on their immunizations since 
the last visit, which are stored in a 
state registry, are not automatically 
updated in the EHR.

What can we learn from the 
hospital systems that have closed 
the gap between immunization 
registries and their patients’ EHRs? 
As summarized in the table, sev-
eral factors would enable more 
health systems and governments 
to close this gap between public 
health and clinical care in the 
short term. None of these desid-
erata require innovation in tech-
nologies or governance, but they 
do require engagement of local 
clinical leadership in a dialogue 
with local public health authori-
ties and a commitment to imple-
ment software processes much 
simpler than those that have been 
required of EHR vendors or pur-
chasers in the recent past.

Specifically, hospital systems 
could reach out to their existing 
patients to ask them to forward 
any new immunization data 

(whether images of their immu-
nization record or codified im-
munization data from increasingly 
standardized smartphone apps, as 
in Massachusetts and California). 
That way, each hospital would 
have an authoritative, complete 
immunization record, including 
mixes of vaccines, matched to 
patients’ clinical history — inde-
pendent of, but complementary 
to, the most recent patient visit. 
To the extent that patients do not 
participate, adjustments will have 
to be made to the data.

This proposal is far from a 
panacea. The bridgeable gap we 
describe here is of interest only 
for countries and health care sys-
tems where comprehensive EHR 
systems have been deployed at 
scale. Also, we have not addressed 
the additional steps that could be 
taken to further advance public 
health, such as exporting clinical 
data from EHRs to state or coun-
try registries. Nor have we tackled 
aggregating the data on patients’ 
clinical courses linked to vacci-
nation history in real time across 
the multiple borders that viruses 
do not acknowledge but regula-
tions must. Even more significant 
are the challenging basic logistics 
of “last mile” vaccine delivery.5 
And we know that some experts 
would argue that systematic na-
tionwide upgrades of health in-
formation infrastructure are pref-
erable to an incremental patchwork 
approach focused on specific dis-
eases.

Notwithstanding these limita-
tions, we have focused on this 
small registry–EHR gap because 
it can readily be filled in the short 
term, has immediate clinical and 
public health utility, including 
catching the potential second 
surge of omicron infections now 
emerging in Europe, and can 
serve as a bridgehead for broader, 
more ambitious efforts to link 
clinical medicine and public health 
in the future.

Disclosure forms provided by the au-
thors are available at NEJM.org.
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