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Vaccination is an essential public health strategy to control the 2019 Coronavirus (COVID-19) pandemic. While
the benefits of the COVID-19 vaccines far outweigh the risks, side effects continue to be reported in the literature.
We report a 65-year-old man who developed cognitive deficits and memory impairments following his first dose
of Oxford AstraZeneca vaccine (Covishield). The onset of acute cognitive deficits and memory impairments could
be another complication to COVID-19 vaccination that physicians and neurologists need to be warned to.

Monitoring the safety of COVID-19 vaccines and describing side effects associated with them is essential to
improve safety profiles and enhance public trust.

1. Case presentation

We report a 65-year-old man who developed cognitive deficits and
memory impairments following his first dose of Oxford AstraZeneca
vaccine (Covishield) against 2019 Coronavirus disease (COVID-19).
Patient was admitted to Bhawani Hospital and Research Centre after
sudden memory loss lasted for a day. He was not oriented to time, place
and person. He was unable to describe both short and long-term memory
previously acquired. He received Oxford AstraZeneca vaccine 6 days
back with no clinical neurological sign for first 5 days after vaccination.
On examination his speech was of a non-fluent type characterized by
isolated words. He was completely unaware of his presence in the hos-
pital. Non-contrast CT was essentially normal with no evidence of
hemorrhage or focal lesion. All routine blood tests were normal. Acute
cognitive deficits and memory impairments following vaccination were
probably due on a cerebrovascular basis. Patients fully recovered within
24 h.

2. Discussion

COVID-19 infection is straight implicated in neurological invasion
through diverse possible pathway as hypoxia brain injury, direct brain
infection, autoimmune demotion, ACE2 pathway alteration, leading to
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impairments in cognition and neurogenesis (Xiong et al., 2020; Di Carlo
et al.,, 2021; Marin and Kipnis, 2013; Montemurro, 2021). We are
extremely convinced of the usefulness of vaccination and epidemiolog-
ical data from several studies indicated an excellent efficacy and safety
profile for COVID-19 vaccines (Vitiello et al., 2021). However, while the
benefits of the COVID-19 vaccines far outweigh the risks, side effects
continue to be reported, some of which are common, such as headache
(Sekiguchi et al., 2021) and others are much rarer (Chan et al., 2022;
Lazaro et al.,, 2022). Complications most frequently reported with
Covishield vaccine (Oxford -AstraZeneca) are injection site pain
(91.0%), asthenia (74.3%), headache (68.7%), soreness (55.0%) and
fever (47.5%) (Konu et al., 2021). Chan et al. (2022) reported two pa-
tients who developed aseptic meningitis after vaccination. Similarly,
Lazaro et al. (2022) reported an acute disseminated encephalomyelitis
(ADEM) four weeks after vaccination. After vaccination headaches are
usually common and self-limiting, however possible differential diag-
nosis of acute neurological symptoms needs to be investigated in pa-
tients with severe symptoms. The onset of cognitive deficits and memory
impairments following his first dose of Oxford AstraZeneca vaccine
(Covishield) is uncommon. Several differential diagnoses were consid-
ered in our single case. Based on blood tests, infectious and noninfec-
tious endocarditis was unlikely, as well septicemia or antiphospholipid
syndrome. Oxford AstraZeneca vaccine has been linked to an increase in
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Fig. 1. Illustration represents the possible hypothesis
and molecular mechanism of memory loss associated
with cognitive decline in COVID-19 infection. A:
Administration of mRNA vaccines triggers cytokine
cycle which communicates with memory T cell. B:
Administration of DNA vaccine triggers cytokines
leading to Anti-S protein antibodies, B cell and
memory B cell. C: It shows the pathological mecha-
nisms of COVID-19 infection in which affected B and
T Cell plays a vital role in thrombosis leading to
stroke and associated cognitive decline.
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complaints of neurological complications (Finsterer, 2022). Stroke and
Guillain-Barré syndrome are the most prevalent neurological side effects
documented (Finsterer, 2022). Pre- and post-stroke environments are
linked to different levels of pro and post-inflammatory inflammation,
which leads to memory cells and cognitive impairment (Eldahshan et al.,
2019; Shrotri et al., 2021). In the reported case, our 65-year-old patient
was healthy before the immunization, but he developed mild to mod-
erate cognitive impairment afterward. The effects of vaccination after
the first or second dosage are still poorly known, which is why there is so
little literature on cognitive and memory deficits after vaccination (Ali
Awan et al., 2021). COVID-19 vaccine may destroy few lymphocytes.
This idea for cognitive impairment after vaccination was supported by
pre-stroke mechanisms of COVID-19 vaccine studies (Eldahshan et al.,
2019; Finsterer, 2022; Blauenfeldt et al., 2021; Esba and Al Jeraisy,
2021). Similarly, Mehta et al. (2021) reported two cases of young males
who developed severe thrombocytopenia and fatal cerebral venous sinus
thrombosis (CVST) following the first dose of Vaxzevria vaccine (pre-
viously named COVID-19 vaccine AstraZeneca), emphasizing the
importance of close collaboration between clinicians of diverse spe-
cialties when managing challenging cases of CVST with thrombocyto-
penia. Vaxzevria and Covishield have the same chemical composition
but are subject to different proprietary and licensing arrangements.
Covishield vaccine contains Adenovirus vaccine vector which re-
ported to have diminished the response of type-1 T-helper lymphocytes
cells (Madhi et al., 2021). Over the last 2 years, COVID-19 virus pro-
duced a good number of mutations and was associated with the invading
mechanisms with immune cells, as it directly binds with the spike pro-
tein of memory B Cells and T cells. T and B cells play a vital role in
normal neuronal function associated with normal immune response in
body. The imbalanced or altered immunity (B and T cell) may cause
cognitive decline (Xiong et al., 2020). The main hypothesis is that
Covishield Adenovirus vaccine vector binds with the mutated virus

vector and upregulate cytokine function. This may cause a significant
inflammatory reaction in the immune cells associated with the mutated
virus vector, leading to lose B and T memory cells and a consequently
immunologically activated cognitive decline (Xiong et al., 2020)
(Fig. 1). Memory loss has not been reported after COVID-19 vaccination,
although it is a possibility. For of its often-devastating clinical pre-
sentations, ischemic stroke following vaccination are common reported
in literature (Blauenfeldt et al., 2021; Luisa et al., 2022; Malik et al.,
2021), whereas transient ischemic attack (TIA) after COVID-19 vacci-
nation is probably undervalued, in our opinion. TIA can be associated
with hypercoagulable state and attributed herein to the uptake of the
vaccination, as also Malik et al. (2021) reported. As tuberothalamic
territory strokes produce impairments of arousal and orientation,
learning and memory and executive function (Schmahmann, 2003), it is
possible that a hypercoagulable state due to vaccination may have given
a TIA in this tuberothalamic vascular territory in our patient. In addition
to ischemia in the setting of TIA, hypoxia inducing events with vaso-
spastic, vasoconstrictive or arterial insufficiency etiologies have been
described in the literature as causes of transient global amnesia-like
symptoms (Spiegel et al., 2017). Patients with central nervous system
pathologies should be investigated about recent vaccinations for a quick
and accurate diagnosis to initiate treatment and prevent serious
sequelae.

Monitoring the safety of vaccines is essential to improve safety
profiles and enhance public trust. Shrestha et al. (2020) described
adverse events associated with COVID-19 vaccines and discussed why it
is essential to have a functional adverse event monitoring system in this
context. Pharmacovigilance and telemedicine are essential aspects of
surveillance to ensure the safety of COVID-19 vaccines (Paudyal et al.,
2020; Montemurro, 2022; Shrestha et al., 2020). The rapid development
of COVID-19 vaccines has raised concerns about their safety, contrib-
uting to vaccine hesitancy (Ullah et al., 2021). Esba and Al Jeraisy
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(2021) emphasized the importance of a close real time safety monitoring
and scientific analysis by pharmacovigilance experts. Similarly, Lacroix
et al. (2021) showed the importance of a French Pharmacovigilance
Network, in which a multiple approach associated with a close collab-
oration of all entities involved and the optimization of the pre-existing
pharmacovigilance organization allows this complete analysis to the
French and the authorities in real time. Indeed, such efficiency is
necessary to manage a careful and acute surveillance of these new
COVID-19 vaccines for and against the pandemic at the same time
(Lacroix et al., 2021). This reported case wants to remind the impor-
tance of neurological side effect reporting, particularly cognitive and
memory deficits, because cognitive assessment is often not well noticed
after vaccination.

3. Conclusion

The onset of acute cognitive deficits and memory impairments could
be another complication that physicians and neurologists need to be
alerted to, although larger and further studies are needed to determine
whether post-vaccination rates of memory impairment are common or
not. Our patient fully recovered within 24 h, with no residual neuro-
logical deficits. At present, as the benefits of administering the vaccine
outweigh the risks of fewer adverse events, vaccination against COVID-
19 should be encouraged.
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