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Could inadvertent intravenous injection of
COVID-19 vaccines cause severe adverse events?
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Abstract
The emergence and rapid spread of COVID-19 led to the development of novel vaccines to fight against the
disease. Although COVID-19 vaccines are the major key to controlling the disease and have a good safety
profile, they may be associated with some adverse events. Recently, a few studies noted that inadvertent incorrect
injection of COVID-19 vaccines may lead to the development of serious adverse events. Herein, we report a
case of inadvertent intravenous COVID-19 vaccine injection who developed severe anaphylactic shock following
receiving the COVID-19 vaccine. Proper vaccine injection technique training may help to reduce the risk of
developing adverse events and improve vaccine safety and efficacy.
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S

ince the emergence of COVID-19 in late
December 2019, more than 437 million
people have been affected and more
than 5.9 million have died (1). The emergence
and spread of this novel disease led to the
development of several COVID-19 vaccines
to fight against COVID-19 spread, morbidity,
and mortality. Like many other vaccines,
COVID-19 vaccines may be associated with
side effects. Since vaccination is a vital step
in controlling COVID-19, it is necessary
to evaluate associated side effects and the
potential underlying mechanism to lower
the risk of adverse events and increase the
safety and acceptance rate of vaccination by
individuals. Studies showed that COVID-19
vaccines have a good safety profile and postvaccination adverse outcomes are mainly local
and self-limited. However, serious side effects
such as anaphylactic reactions may also occur
although their prevalence is low.
Similar to many other vaccines, COVID-19
vaccines are designed to be administered
through the intramuscular route and
COVID-19 vaccine developers advise
preventing intravascular, subcutaneous, or
intradermal vaccination (2). Intramuscular
vaccination initiates the immune response
in nearby lymph nodes and provides higher
immune protection against the desirable
microbial agent in comparison with other

Key point
Although COVID-19 vaccines have a relatively good
safety profile, they may be associated with adverse
events. Recently, the development of adverse events
following inadvertent incorrect injection of COVID-19
vaccines has been noted. We report a case of severe
anaphylactic shock following inadvertent intravenous
injection of the COVID-19 vaccine. Training proper
vaccine injection techniques may help to reduce the
risk of adverse events and improve vaccine safety and
efficacy.

routes of administration (3, 4). Since the
majority of vaccines are not developed for the
purpose of systemic distribution along the
body (2), the entrance of vaccine components
into the systemic circulation through muscle
vasculature may cause severe side effects,
likely due to raising an immunological
reaction against vaccine antigens. Recently,
several adverse events have been reported
following
intravascular
injection
of
COVID-19 vaccines in human and animal
models, including platelet aggregation and
activation, thrombocytopenia, myocarditis,
and pericarditis (3, 5). Merchant proposed
that vaccine distribution to distant organs
can result in developing an immunemediated reaction in tissues beyond the
vaccination site (2). Herein, we report a case
of immediate anaphylactic shock following
inadvertent intravascular administration of
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the second dose of the Sputnik V vaccine.
A 54-year-old woman was referred to our hospital to
receive the second dose of the Sputnik V vaccine. The patient
had a history of hypertension and hyperlipidemia and was
under atorvastatin, amlodipine, and valsartan treatment.
She denied any family history of allergy, angioedema, or
anaphylactic reactions. The patient reported no history of
severe adverse reactions to previously received vaccines.
Injection of the Sputnik V vaccine was performed in
the right arm. Immediately after vaccination, significant
inject-site bleeding was started, which did not stop despite
manual compressing with gauze, raising the suspicion
of accidental intravenous injection. A few minutes after
injection, the patient suddenly developed dizziness, facial
edema, flushing, dyspnea, and severe compressive chest
pain. Vital sign evaluation revealed a heart rate of 140 bpm,
blood pressure of 85/60 mm Hg, respiratory rate of 30/
minute, the oral temperature of 36.9°C, and O2 saturation
of 91% on room air.
Regarding these symptoms, an anaphylactic shock was
considered. The patient was admitted and prompt oxygen
therapy, intravenous fluid therapy with 500 cc normal
saline, 100 mg intravenous hydrocortisone, and 500 cc 5%
dextrose water was initiated. At the admission, a blood
test was performed which revealed a red blood cell count
of 5.04 cell/µL, hemoglobin of 14.0 g/dL, white blood cell
count of 7.61 cell/µL, and a platelet count of 258 000/µL.
Biochemical parameters were within normal ranges. After
receiving therapy, the patient’s clinical situation improved
and the majority of symptoms were relieved gradually.
After two days, she was discharged from the hospital in
good general condition.
COVID-19 vaccines have high efficacy and safety when
injected intramuscularly. Inadvertent subcutaneous,
intradermal, or intravenous injections of these vaccines
may affect the efficacy rate and increase the risk of side
effects (6). Recent human and animal studies have raised
a major concern about the incorrect COVID-19 vaccine
administration. Recently, Ng reported a case of accidental
subcutaneous injection of COVID-19 vaccine who
developed a large localized injection site skin reaction
(6). Another case of accidental subcutaneous injection
of BNT162b2 was reported by Gyldenløve et al, who
developed recurrent skin rash and exanthema following
vaccination (7). Nicolai et al, showed that incorrect
intravenous injection of ChAdOx1 nCov-19, an adenoviral
COVID-19 vaccine, resulted in platelet aggregation and
thrombocytopenia both in humans and mice (3). In our
case, the remarkable injection site bleeding following
vaccination with Sputnik V, an adenoviral vaccine against
COVID-19, raised the concern about an inadvertent
intravenous injection which led to the development of
an anaphylactic shock. Similarly, it has been previously
reported that intravenous adenoviral vaccine injection can
induce shock through upregulation of platelet-activating
factors via the reticuloendothelial system in mice (8).
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The anaphylactic shock might be a severe consequence of
the intravascular injection of COVID-19 vaccines. Studies
have shown that vaccines against COVID-19 have good
safety and the prevalence of anaphylactic shock following
vaccination has been reported to be very rare (9). It is
worth noting that our case might show that anaphylactic
reactions among COVID-19 vaccine recipients might be
in part due to accidental intravenous vaccine injection.
Thus, it seems that syringe aspiration prior to intending
intramuscular injection of COVID-19 vaccines can help
to reduce the risk of accidental incorrect vaccine injection
and related adverse events.
The role of aspiration a few seconds before intended
intramuscular injection has been studied extensively.
Although aspiration prior to intramuscular injection
was recommended by many guidelines for long years to
minimize the risk of developing adverse events resulting
from incorrect vaccine injection (10), some organizations
such as the Centers for Disease Control and Prevention
and the World Health Organization no longer suggest
aspirating during intramuscular injection, in part due to
increased injection pain (11). However, it seems that, in the
case of adenovirus-based COVID-19 vaccines, aspiration
before intramuscular injection might help to reduce
the risk of severe adverse events and improve vaccine
safety. Though infrequent, the inadvertent incorrect
vaccine injection may occur. Thus, reconsideration of
intramuscular vaccination guidelines might be useful
in reducing the risk of accidental incorrect injection.
Moreover, vaccinators should be trained and assessed for
vaccination procedures and injection skills to maintain
the vaccine optimal efficacy and minimize the risk of
developing adverse events. Further investigations are
needed to characterize the adverse events and associated
mechanisms following inadvertent incorrect injection of
COVID-19 vaccines in both humans and animals.
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