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Vaccination with the Johnson & Johnson vaccine, an adenoviral
vector coronavirus disease 2019 (COVID-19) vaccine, started on
March 2, 2021. On March 19, 2021, the Center for Disease Control
and Prevention (CDC) and the Food & Drug Administration (FDA)
received the first cerebral venous sinus thrombosis (CVST) with
thrombocytopenia case reports to the Vaccine Adverse Event
Reporting System (VAERS), and reports continued to be submitted
[1,2]. In response, a health alert notification (HAN) was issued on
April 13th, 2021, and the CDC and FDA recommended a pause in
the Johnson & Johnson vaccine for further evaluation [3]. Owing
to these reports, CVST and blood clots have caused an unfortunate
public hesitancy about COVID-19 vaccination in general and has
stimulated a flurry of scientific inquiry. The discussion around
the issue of thrombosis with thrombocytopenia previously origi-
nated from reports of similar events following AstraZeneca’s
COVID-19 vaccine [1,4,5]. The European Medical Agency (EMA)
and individual countries have issued several documents stating
their findings about a possible link between thrombosis with
thrombocytopenia and AstraZeneca’s COVID-19 vaccine, and sev-
eral European countries are beginning to abandon adenoviral vec-
tor vaccines in favor of mRNA vaccines [6]. More recently, cases of
myocarditis following mRNA vaccines, Pfizer/BioNTech and Mod-
erna, are being reported and investigated [7,8].

VAERS is a national vaccine safety surveillance program that
helps to detect unusual or unexpected reporting patterns of
adverse events for vaccines [9]. It is part of a larger vaccine safety
program in the U.S. that is co-managed by the FDA and the CDC.
VAERS is used to monitor the safety of vaccines once they are
authorized or licensed for use, and captures spontaneous reports
of health-related adverse events that occur following vaccination.
If VAERS detects a new ‘‘potential signal” or pattern of adverse
events following vaccination, then follow-up evaluation studies
can be conducted within other vaccine safety monitoring systems.
Reports are accepted from anyone, including patients, family mem-
bers, healthcare professionals and vaccine manufacturers. Health-
care providers and the public are encouraged to recognize
adverse events related to vaccines and to promptly report them
to VAERS, as required under the emergency use authorizations
(EUAs) for COVID-19 vaccines [10], and this practice also applies
to drugs with EUAs [11]. Deaths related to the vaccine should also
be reported. If a serious adverse event is reported, the VAERS office
or CDC will request medical records. The Health Insurance Porta-
bility and Accountability Act (HIPAA) permits reporting of pro-
tected health information to public health authorities [12].

VAERS has limitations [9], since it is a passive surveillance sys-
tem that relies on individuals to voluntarily report their symptoms.
This renders the system subject to reporting bias, including under-
reporting and overreporting of very rare or very common events. In
fact, most reports are of known or common side effects. Nonethe-
less, healthcare professionals and vaccine manufacturers are
required by law to submit certain events. Additionally, reports
may be incomplete or lacking in detail. VAERS is designed specifi-
cally to rapidly detect rare, serious events that may indicate a
safety signal, and as a spontaneous reporting system, it is not
designed to assess causality. A report to VAERS does not necessar-
ily mean the vaccine caused the event, and the reported events are
not necessarily confirmed, which may be confusing to the general
public, as well as to providers and clinicians. This is compounded
further by the lack of a comparison control group. Moreover, it
makes it more difficult to estimate the incidence of adverse events,
such as CVST with thrombocytopenia, following vaccination [13].

Despite the well-known limitations, VAERS has shown to be a
model of transparency in the COVID-19 age, and is essential for
ongoing monitoring of vaccine safety, especially the rapid detec-
tion of rare and severe or life-threatening events, and alerting
the public and healthcare providers of concerns and guidance.
The quick detection of early reports and rapid assessment of safety
signals demonstrate the robustness of this system. With large
numbers of individuals being rapidly vaccinated, it is incumbent
on healthcare professionals on the frontlines to recognize potential
vaccine adverse events including rare, serious adverse events like
CVST, to VAERs. Future efforts should focus on investigating poten-
tial cases through detailed clinical and chart reviews, and also to
refine analyses to better quantify risks in an attempt to develop
more robust assessments to provide the necessary data to the
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CDC, FDA, and Immunization Committee on Immunization
Practices. This will aid in analyzing individual-level data related
to vaccination, and in making evidence-based recommendations.

We recommend several measures to be considered in an effort
to improve vaccine-related adverse event reporting and assess-
ment, and to make informed decisions:

1. Improve Surveillance Systems: Increase utilization of active
vaccine safety surveillance systems (e.g. electronic health
databases, hospitals/clinics charts). This approach should
be done in parallel with passive surveillance, and can help
draw causal inferences and improve estimates of the num-
ber and incidence rates of vaccine-related adverse events.

2. Support Surveillance in Lower-Income Countries: Support
implementation of passive and active surveillance systems
in low- and middle-income countries. This will help identify
predisposing factors in specific populations and particular
ethnic subgroups.

3. Facilitate Non-Electronic Data Collection: Extend adverse
event data collection to locations where data documentation
is difficult to acquire (e.g. facilities without electronic health
records, patients without medical reimbursement plans).
The use of optical character recognition (OCR), natural lan-
guage processing technology (NLP), and artificial intelligence
(AI) can help extract pertinent information from faxed and
paper documentation sources.

4. Improve Vaccine-Specific Data Collection: Continue to improve
characterizing, filtering and prioritizing adverse events
based on vaccine type (e.g. mRNA, adenoviral vector), popu-
lation (e.g. sex, age, pregnancy status, history of illness,
immunodeficiency), and type of adverse event (e.g. blood
clots, Guillain-Barré syndrome, bell’s palsy, myocarditis). A
harmonized list of prioritized adverse events will foster
comparability across different surveillance systems and
allow for timely evaluation of potential safety signals [14].

5. Improve Data Interoperability: Link vaccine registries to
healthcare databases. This will enrich data availability and
accuracy in longitudinal cohorts to improve signal detection,
evaluation of risk factors, and estimating incidence of
adverse events.

6. Enhance Patient/Clinician Follow-up: Improve healthcare pro-
vider follow-up with patients who experience vaccine-
related adverse events. This will provide opportunity for
optimal care and early intervention, longitudinal follow-up
data in VAERS, and opportunity to participate in appropriate
registries and research studies.

7. Improve Regulatory and Public Health Collaboration: Promote
collaborations between national regulatory authorities and
immunization programs in an effort to standardize assess-
ments of vaccine-related adverse events, enhance consis-
tency of interpretations, clarity of communications, and
accelerate data dissemination.

8. Improve Inter-regional Data Sharing: Establish formal inter-
regional collaborations to promote sharing of vaccine data
and global assessment of vaccine safety. This, for example,
will help assess whether other adenoviral vector vaccine,
such as Gam-Covid-Vac (Sputnik V, Gamaleya) or Ad5-nCoV
(Convidecia, CanSinoBIO), are also associated with vaccine-
induced immune thrombotic thrombocytopenia.
6018
9. Enhance Data Accuracy: Ensure completeness and accuracy of
essential information (vaccine type, date of vaccination,
patient history, etc.) collected from adverse event reporting
systems.

10. Improve Data Transparency and Provenance: Maintain trans-
parency in reporting adverse events, including sources of
data and analytical methods, assumptions and limitations.
This is central to public confidence, and will enable timely
and accurate policy decisions to be made. Any additional
warnings should be added to the vaccine label and other
educational materials.
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