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Abstract

The explosion and the fast development of SARS-CoV-2, from December 2019 to till date, has imposed nations
around the world to resolve virus control actions aiming to delayed the infection curve. The central emphasis are
neurological and continuing cognitive difficulties. Concurrently, the incidence and nature of the cognitive
sequalae of COVID-19 are undefined. Evidences have shown that a range of long-lasting symptoms can linger in
the post era. However, little is known about the psychological sequelae of patients hospitalized for disease 2019
(COVID-19).This paper is an attempt which aim to review the symmetry, and harshness of cognitive impairments
post COVID-109.
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1. Introduction In India, as on March 2023 the virus
diseased over 44,696,984 people as
Severe  acute  respiratory  syndrome confirmed cases of infection, and caused in
coronavirus 2 disease which is termed as over 530808 deaths and 44.161 922

SARSCoV-2, the virus that origins COVID- recovered people worldwide (WHO, 2023).
19 was first spotted in the city of Wuhan in The brutal second wave of COVID-19 in
China, in the month of December 2019. It

extended globally in 01 month of the onset.
World Health  Organization (WHO)
affirmed it as epidemic throughout the
world on March 11, 2020. The virus had
spread to 220 countries in the world. As of

India which was on peak in May 2021 has
left many people lurching and made us to
feel that the pandemic is far from end s to
grow. As nearly two years on from the first
outbreak of COVID-19, embryonic

therapies and possible vaccines has been
February 28, 2023, there were nearly

761,071,826 world-wide COVID-19 cases.
About 653,000,000 persons had improved
from the disease, whereas there had been
nearly 6,879,677 deaths (WHO, 2023).

emerged and tested, it is more and more
important to understand and learn how the
virus works and affects our health. As the
number of infected people growing
simultaneously number of recovered
patients also increasing. Recovered patients

are showing chronic requirements called as
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“long-haulers” (Upham, 2021). Individual
recovered from SARS- CoV-2 illness are
suffering from many problems in normal
functioning and are not all symptom-free.
There are prospective chronic aftereffects of
SARS-CoV-2 away from the early wave of
acute illness those are exposing every day.
As it is going to disclose, numerous
neurological indexes or manifestations are
upcoming to notice (Lahiri & Ardila, 2020).
Neurological indexes may be divided into
the central nervous system (seizures fatigue,
dizziness, ataxia encephalitis, alteration of
the sensorium headache and stroke (Davis et
al., 2021) weakness, confusion, eye
movement problems, and paralysis (Fotuhi
et al., 2020), joint and bone pain,
palpitations, insomnia, myalgia, anosmia,
and ageusia) (Liotta et al., 2020; Ferrarese
et al., 2020; Moro et al., 2020; Rodriguez-
Morales et al., 2020) and the peripheral
nervous system (hypogeusia and hyposmia
and skeletal muscle injury) manifestations.
A case series from Wuhan found that
infected people admitted to hospital with
SARS-CoV-2 had
manifestations (36%), frequently containing

neurological

of mild symptoms like headache followed
by dizziness (Mao et al. 2020). COVID-19
contamination is showing allied
neuropsychiatric sequelae which includes
cognitive impairment (Chung et al., 2020;
Paterson et al., 2020; Mo et al., 2020; Wu et
al., 2020; Troyer et al., 2020; Chen et al.,

2020) and Posttraumatic Stress Disorder

(PTSD) (Liang et al., 2020; Sayed et al.,
2021). Cognitive impairment particularly in
patients with old age and extra severe cases,
nonetheless few researches recommend that
even patients of young age may be at danger
(Oxley et al., 2020). Cognitive impairment
or deficits are frequent, persistent in critical
illnesses (Girard et al., 2018; Ariza et al.,
2023) and gradually known as a common
complication in COVID-19 infection.
Previous pandemics (like the Russian flu of
1889-93, the Spanish flu of 1918, and
Middle East Respiratory Syndrome
(MERS) in 2012) have also confirmed
various forms  of  neuropsychiatric
symptoms, like encephalopathy, changes in
mood, psychosis, neuromuscular
dysfunction which might complement acute
viral illness or may follow contamination in
recovered patients (Von Economo, 1932;

Honigsbaum, 2013; Kim, 2017) and

Posttraumatic ~ Stress Disorder (PTSD)
(Hawryluck et al., 2004; Sprang & Silman,
2013). Acute respiratory distress syndrome
(ARDS), as a pulmonary symptomology has
obtained much concentration during this
pandemic, and shows that patients of
ARDS, mainly those who have been on
machine-driven ventilation may cultivate
long-term cognitive impairments and
cognitive problems (Zubair et al., 2020;
Baker et al., 2020; Safavynia, & Evered,
2020; Liotta, et al., 2020) and Posttraumatic
Stress Disorder (PTSD).
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Cognitive impairment defines impairment
of an individual’s cognitive functions
leading to the attainment of knowledge and
information. It drives how a person
understands and acts. The cognitive
functions constitute: memory, attention,
executive functions, information processing
speed, visuospatial processing, decision
making and judgement etc. Cognitive
impairment ranges from mild to severe.

One enduring effect of COVID-19 which is
going to be more and more obvious is its
impact on cognitive dysfunction. One of the
biggest-danger sets for severe indexes of
COVID-19, individuals more than 65 years
of age, frequently have cognitive
impairment (MCI) and are previously at
enlarged risk of restlessness as an effect of
causal “neurocognitive frailty” (Safavynia
et al., 2018; Safavynia & Goldstein, 2019).
Cognitive  dysfunctions are exhibited
commonly in acute respiratory distress
syndrome (ARDS) (Wolters et al., 2020;
Wilcox et al., 2013) in 10% cases at
longterm follow-up (Wolters et al., 2013).
Zhou et al. (2020) indicated impairments in
reaction time and sustained attention in 29
outpatients while Negrini et al. (2020) found
deficits in global cognitive functions
comprising attention and memory in a
different study of nine patients. Problems
with memory and thinking have been
common among the symptoms (Becky,
2021) and can be often found months after

discharge from hospital in COVID-19
patients. Reduced speed of cognitive
processing and impaired memory could
inhibit with patients’ daily routine and
capability to coming back to work (Ferrucci
et al., 2021). In a case series of another 57
patients, common dysfunctions were in
divided attention and memory (Jaywant,
2021). In a study, 87 patients of COVID-19
infection, 80% patients presented deficits of
cognitive functions related to attention,
abstraction and memory in the subacute
period of the infection. Even 70% of
patients exhibited the same symptomology
after one month of hospital discharge

(Alemanno et al., 2021).
Neuropsychological changes have been
testified with recurrent contribution of
attention and frontal functions (Lahiri &
Ardila, 2020) in individuals with worldwide
preserved

cognitive  functions. A

prospective  cognitive impairment in
COVID-19

infection presented particularly in the

recovered  patients  with
domain of sustained attention. (Zhou et al.,
2020). Cognitive dysfunctions or issues
related to memory have been the most
frequent symptoms through all age people
(88%) after six month of recovery from
COVID19 illness (Davis et al., 2021). Itis
also reported that people have difficulty in
finding the right words and recalling things
that have been common to them like friend’s

name, familiar locations, and directions for
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driving (Becky, 2021). Further 15% of
patients after 39 months of illness were
exhibited
concentration in Middle East respiratory
syndrome (MERS) and
respiratory syndrome (SARS)

deficits in  memory and

severe acute

(Rogers, 2020).

Patients recovered from their respiratory
symptoms are possibly at high possibility
for long-term left over neuropsychiatric and
neurocognitive illnesses which include

Alzheimer’s disease (Becky, 2021; Nath,
2020; Troyer, Kohn & Hong, 2020). The
prospect that longer-term magnitudes of
SARS-CoV-2 contamination (for which
some advocate that the coronavirus itself
come into the brain through the olfactory
path) might in time give rise to other forms
of dementia and Alzheimer’s disease (de
2021).

developing Alzheimer’s disease may also be

Erausquin, Greater risk  for

linked with the risk for developing cognitive

impairment  post-COVID-19 infection

(Becky, 2021).

Neuropsychological impairments may have
impact on executive functions, attention,
and memory (Wilcox et al., 2013; Sheng et

described symptoms of PTSD in 12.2% of
COVID-19 patients. Other studies reported
noteworthy symptoms of post-traumatic
stress in 42.1% (Wesemann et al., 2020)

Furthermore, the clinical supervision of these
individuals, comprising  patient

separation, lack of family members or visitors,

reduced contact, and

long ventilation/sedation, put them at
danger for following cognitive deficits and
traumatic

al., 2004). This can also be expected as a
part of neurological consequences of this
disease (Appelhans et al., 2021). Helms et
al. (2020) conducted study on patients of
COVID-19 with ARDS which showed that
15 of 45 patients presented executive
dysfunctions syndrome at the time of
discharge. Executive functions can be
disturbed in daily life experiences which
may lead to a short-term cognitive shift to
routine behaviours (Schwabe & Wolf,
2013) with several diverse prolonged
postCOVID-19 symptomology. These signs
are assessed to be present in more than to
one third of individuals with COVID-19
(Helms et al., 2020; Baker, et al., 2020; Mao
et al., 2020). Deficits of memory, and
executive functions were also categorized in
13 patients of severe COVID-19 during the
post-acute stage (Beaud, 2021).

Along with cognitive deficits,
Posttraumatic stress disorder (PTSD) may
arise in persons who have a traumatic
experience like COVID-19. Research from

previous coronavirus epidemics, mainly the

SARS in Hong Kong in 2003, also presented
signs of PTSD (Kaseda & Levine, 2020).

and 96.2% (Bo et al., 2020) COVID-19
patients whereas Horn et al. (2020) reported
that the occurrence of PTSD in COVID-19
patients was 6.5%.

stress. There is increasing sign of COVID-

19 which a patient’s danger factors,
pathology, and behavioural way that 6(:aln
individually and synergistically add to t%e
progress of prolonged cognitive decline and
stress.
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Clinical manifestations of PTSD may

include recurring and disturbing memories,

flashbacks and stopping of trauma-related

cues (APA, 2013). COVID19 s related with
2. Conclusion

Though a key emphasis in the acute
behaviour of hospitalized patients is to
bound fatality, it has become clearer that
there may also be important damaging
prolonged effects of a COVID-19 illness
(Miskowiak et al., 2021). As a final point,
current evidences show that individual who
have recovered from COVID-19 illness
might be at enlarged risk of cognitive
decline (Heneka, 2020). Another side stress
and increased cognitive demands have also
been established to produce short-term
decrements in executive functioning (Yun,
Krystal, Mathalon, 2010; Otto et al., 2013;

REFERENCES
Shields, Sazma, Yonelinas, 2016). It is

unclear with the available literature of
review and not enough to answer that why
these deficits arise as a consequence of
long-term COVID-19 illness or stress and
enlarged cognitive demands.

Neurocognitive patterns as a result of
COVID-19 have also not attained ample
attention so far and studies on cognitive
impairment and traumatic stress with
COVID-19 is limited. This would be worth
to explore further why individuals
COVID19 infection shows cognitive

PTSD analyses in post illness phases with a
prevalence of 32.2%. (Rogers et al., 2020).
Qi et al. (2020)
impairment ~ or  dysfunctions and
posttraumatic stress.

American Psychiatric Association.
(2013). Diagnostic and statistical manual of

mental disorders (5%

ed.). https://doi.org/10.1176/appi.books.97
80890425596

Appelhans B.M., Thomas A.S., Roisman
G.l., Booth-LaForce C. & Bleil M.E.

(2021). Pre-existing Executive Function
Deficits and Change in Health Behaviours

COVID-19 Pandemic.

International Journal of Behavioural

During  the

Medicine,2, 1-7. doi: 10.1007/s12529-021-
09974-0

Ardila, A. & Lahiri, D. (2020). Executive
dysfunction in COVID-19 patients.
Diabetes & Metabolic Syndrome, 14(5),
1377-1378.

https://doi.org/10.1016/j.dsx.2020.07.032
Baker, H. A., Safavynia, S. A., & Evered, L.
A. (2020). The 'third wave': impending
cognitive and functional decline in
COVID19 survivors. British Journal of

Anaesthesia, S0007-0912(20),
3084930857.

https://doi.org/10.1016/j.bja.2020.09.045
Baker, H. A., Safavynia, S. A., & Evered, L.

602


https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0
https://doi.org/10.1007/s12529-021-09974-0

Dr Shabnam.et.al.,Neuropsychological Sequelae and Posttraumatic Stress Disorder Post COVID-19

A. (2021). The 'third wave": impending
cognitive and functional decline in
COVID19 survivors. British Journal of
Anaesthesia, 126(1), 44-47.

https://doi.org/10.1016/j.bja.2020.09.045
Beaud, V., Crottaz-Herbette, S., Dunet, V.,
Vaucher, J., Bernard-Valnet, R., Du
Pasquier, R., Bart, P.A., Clarke, S. (2021).
Pattern of cognitive deficits in severe
COVID-19. Journal of Neurology,

Neurosurgery and Psychiatry, 92, 567-568.
doi: 10.1136/jnnp-2020-325173

Becky C Carlyle (2021). Alzheimer’s
Clinical & Translational Research Unit and

Massachusetts Alzheimer’s Disease
Research Center, Department of Neurology,
Harvard Medical School, Massachusetts
General Hospital, Charlestown, MA 02129,
USA. Bo, H. X,, Li, W., Yang, Y., Wang,
Y., Zhang, Q., Cheung, T., Xiang, Y. T.
(2020). Posttraumatic stress symptoms and
attitude toward crisis mental health services
among clinically stable patients with
COVID-19 in China.

Medicine, 1-2.

Psychological

Advance online publication. https://doi.org/
10.1017/S0033291720000999.

Chen, T., Wu, D., Chen, H., Yan, W., Yang,
D., Chen, G., & Wang, T. (2020). Clinical
characteristics of 113 deceased patients with
coronavirus disease 2019: A retrospective
study. British Medical

Journal, 36, m1091.
https://doi.org/10.1136/bmj.m1091 Chung,
H. Y., Wickel, J., Brunkhorst, F. M., &
Geis, C. (2020).

encephalopathy: ~ From

Sepsis-associated
delirium to
dementia? Journal of Clinical Medicine,

9(3), 703.

https://doi.org/10.3390/jcm9030703
Davis H.E., Assaf G.S., McCorkell L., Wei

H., Low R.J., Re'em Y., Redfield S., Austin
J.P., & Akrami A. (2021). Characterizing
long COVID in an international cohort: 7
months of symptoms and their impact.
EClinical Medicine, 38, 1010109.

https://doi.org/10.1016/j.eclinm.2021.1010
19

de Erausquin G.A., Snyder H., Carrillo M.,
Hosseini A.A., Brugha T.S., & Seshadri S.
(2021). CNS SARS-CoV-2 Consortium.
The chronic neuropsychiatric sequelae of
COVID-19: The need for a prospective
study of viral impact on brain functioning.

Alzheimer’s & Dementia, 17(6),1056-
1065. doi: 10.1002/alz.12255

Ferrarese C., Silani V., Priori A., Galimberti
S., Agostoni E., Monaco S., Padovani A.,
Tedeschi G., & Italian Society of Neurology
(SIN) (2020). An Italian multi-center
retrospective-prospective observational
study on neurological manifestations of

COVID-19

(NEUROCOVID). Neurological Sciences,
41(6), 1355-1359. doi: 10.1007/s10072-

603


https://doi.org/10.1016/j.bja.2020.09.045
https://doi.org/10.1016/j.bja.2020.09.045
https://doi.org/10.1016/j.bja.2020.09.045
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.1136/jnnp-2020-325173
https://doi.org/10.3390/jcm9030703
https://doi.org/10.3390/jcm9030703
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.1002/alz.12255
https://doi.org/10.1002/alz.12255
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1

Journal of Survey in Fisheries Science

10(1) 598-608 2023

020-04450-1

Ferrucci, R., Dini, M., Groppo, E., Rosci,
C., Reitano, M. R., Bai, F., Poletti, B.,
Brugnera, A., Silani, V., D'Arminio

Monforte, A., & Priori, A. (2021).
LongLasting Cognitive Abnormalities after
COVID-19. Brain Sciences, 11(2), 235.
https://doi.org/10.3390/brainsci11020235
Fotuhi M., Mian A., Meysami S., Raji C.A.
(2020). Neurobiology of COVID-19.

Journal of Alzheimer’s Disease, 76(1), 3-
19. doi: 10.3233/JAD-200581

Girard T.D.,
Pandharipande P.P., Brummel N.E,
Jackson J.C., Patel M.B., Hughes C.G.,
Chandrasekhar R., Pun B.T., Boehm L.M.,
Elstad M.R., Goodman R.B., Bernard G.R.,
Dittus R.S., & Ely E.W. Clinical phenotypes
of delirium during critical illness and

Thompson J.L.,

severity of subsequent long-term cognitive
impairment: a prospective cohort study.
Lancet Respiratory Medicine, 6(3),

213-222. doi:
2600(18)30062-6
Helms J., Kremer S., Merdji H., Clere-Jehl
R., Schenck M., Kummerlen C., Collange
0., Boulay C., Fafi-Kremer S., Ohana M.,
Anheim M., Meziani F. (2020). Neurologic
Features in Severe SARS-CoV-2 Infection.
The New England Journal of Medicine,

10.1016/S2213-

382(23), 2268-2270. doi:
10.1056/NEJMc2008597

Heneka M.T., Golenbock D., Latz E.,
Morgan D., Brown R. (2020). Immediate
and long-term consequences of COVID-19
infections for the development of

neurological disease. Alzheimers Research

Therapy, 12, 1-3. doi: 10.1186/s13195-
020-00640-3
Honigsbaum, M. (2013). An inexpressible

dread”: Psychoses of influenza at fin-de-
siecle. The Lancet, 381(9871), 988—9809.

https://doi.org/10.1016/S0140-
6736(13)60701-1

Horn, M., Wathelet, M., Fovet, T., Amad,
A., Vuotto, F., Faure, K., Astier, T., Noél,
H., Duhem, S., Vaiva, G., D'Hondt, F., &

Henry, M. (2020). Is COVID-19 Associated
With Posttraumatic Stress Disorder? The
Journal of clinical psychiatry, 82(1),
20m13641.

https://doi.org/10.4088/JCP.20m13641

Vanderlind, W.M.,
Alexopoulos, G.S., Fridman, C.B., Perlis,
R.H. & Gunning, F.M. (2021). Frequency
and profile of objective cognitive deficits in

Jaywant, A,

hospitalized patients recovering from
COVID-19. Neuropsychopharmacology,

1-6. https://doi.org/10.1038/s41386-021-
00978-8

Kaseda, E. T., & Levine, A. J. (2020).
Posttraumatic stress disorder: A differential
diagnostic consideration for COVID-19
survivors. The Clinical neuropsychologist,

604


https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.1007/s10072-020-04450-1
https://doi.org/10.3233/jad-200581
https://doi.org/10.3233/jad-200581
https://doi.org/10.3233/jad-200581
https://doi.org/10.3233/jad-200581
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1016/s2213-2600(18)30062-6
https://doi.org/10.1056/nejmc2008597
https://doi.org/10.1056/nejmc2008597
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1186/s13195-020-00640-3
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8
https://doi.org/10.1038/s41386-021-00978-8

Dr Shabnam.et.al.,Neuropsychological Sequelae and Posttraumatic Stress Disorder Post COVID-19

34(7-8), 1498-1514.
https://doi.org/10.1080/13854046.2020.18

11894

Kim, J. E., Heo, J. H., Kim, H. O., Song, S.
H., Park, S. S., Park, T. H., Ahn, J. Y., Kim,
M. K., & Choi, J. P. (2017). Neurological
complications during treatment of Middle
East respiratory syndrome. Journal of
Neurology, 13(3), 227-233.
https://doi.org/10.007/s10072-020-04447w

Clinical

Lahiri, D., & Ardila, A. (2020). COVID-19
Pandemic: A Neurological Perspective.
Cureus, 12(4), Article e7889.

doi:10.7759/cureus.7889 Liang L, Gao T,
Ren H, Cao R, Qin Z, Hu Y, et al. Post-
traumatic stress disorder and psychological
distress in Chinese youths following the
COVID-19 emergency.

Journal of Health Psychol. 2020; 25: 1164
1175.

Liotta, E.M., Batra, A., Clark, J.R., Shlobin,
N.A., Hoffman, S.C., Orban, ZS. &
Koralnik, 1.J. (2020). Frequent neurologic

manifestations and encephalopathy-

associated morbidity in Covid-19 patients.

Annals of Clinical and Translational

Neurology, 7, 2221-
2230. https://doi.org/10.1002/acn3.51210
Lu R., Zhao X., Li J., Niu P., Yang B., Wu
H., Wang W., Song H., Huang B., Zhu N.,
Bi Y., Ma X., Zhan F., Wang L., Hu T.,
Zhou H., Hu Z., Zhou W., Zhao L., Chen J.,

Meng Y., Wang J., Lin Y., Yuan J., Xie Z.,
Ma J., Liu W.J., Wang D., Xu W., Holmes

E.C., Gao G.F., Wu G., Chen W., Shi W.,
& Tan W. (2020). Genomic characterisation
and epidemiology of 2019 novel
coronavirus: implications for virus origins
and receptor r binding. Lancet,

395(10224), 565-574. doi: 10.1016/S0140-

6736(20)30251-8
Mao L., Jin H.,, Wang M., Hu Y., Chen S.,

He Q., Chang J., Hong C., Zhou Y., Wang
D., Miao X., Li Y., & Hu B. (2020).
Neurologic Manifestations of Hospitalized

Patients with Coronavirus Disease 2019 in
Wuhan, China. JAMA Neurology, 77(6),

683-690. doi:
10.1001/jamaneurol.2020.1127

Miskowiak, K.W., Johnsen,S. Sattler, S.M.,
Nielsen,S., Kunalan, K., Rungby,J.,
Lapperre,T., & Porsberg C.M.(2021)
Cognitive impairments four months after
COVID-19 hospital discharge: Pattern,
severity and association with illness

variables. European

Neuropsychopharmacology, 46,39-48.

Mo, P., Xing, Y., Xiao, Y., Deng, L., Zhao,
Q., Wang, H., Xiong, Y., Cheng, Z., Gao,
S.Liang, K., Luo, M., Chen, T., Song, S.,
Ma, Z., Chen, X., Zheng, R., Cao, Q., Wang,
F., & Zhang, Y. (2020). Clinical
characteristics of refractory COVID-19

605


https://doi.org/10.1080/13854046.2020.1811894
https://doi.org/10.1080/13854046.2020.1811894
https://doi.org/10.1080/13854046.2020.1811894
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://doi.org/10.007/s10072-020-04447-w
https://dx.doi.org/10.7759%2Fcureus.7889
https://dx.doi.org/10.7759%2Fcureus.7889
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1016/s0140-6736(20)30251-8
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1001/jamaneurol.2020.1127
https://doi.org/10.1001/jamaneurol.2020.1127

Journal of Survey in Fisheries Science

10(1) 598-608 2023

pneumonia in Wuhan, China. Clinical
Infectious Diseases, ciaa270.

https://doi.org/10.1093/cid/ciaa270 Moro,
E., Priori, A., Beghi, E., Helbok, R,
Campiglio, L., Bassetti, C. L., Bianchi, E.,
Maia, L. F., Ozturk, S., Cavallieri, F.,
Zedde, M., Sellner, J., Bereczki, D.,

Rakusa, M., Di Liberto, G., Sauerbier, A.,
Pisani, A., Macerollo, A., Soffietti, R.,

Taba, P., Crean, M., Twardzik, A.,
OrejaGuevara, C., Bodini, B., T.J. Jenkins,
T.J.,von Oertzen, T.J. & EAN core COVID-
19 Task Force (2020). The international
European Academy of Neurology survey on
neurological symptoms in patients with
COVID-19 infection. European journal of
neurology, 27(9), 1727-1737.

doi: 10.1111/ene.14407

Nath A. (2020). Neurologic complications
of coronavirus infections. Neurology,

94(19), 809-810. doi:
10.1212/WNL.0000000000009455
Negrini, F., Ferrario, |., Mazziotti, D.,
Berchicci, M., Bonazzi, M., de Sire, A,
Negrini, S. & Zapparoli, L. (2021).
Neuropsychological Features of Severe
Hospitalized Coronavirus Disease 2019
Patients at Clinical Stability and Clues for
Post -acute Rehabilitation. Archives of
Physical Medicine and Rehabilitation, 102,
155-158.

Otto AR, Raio CM, Chiang A, Phelps EA,
& Daw ND. (2013). Working-memory
capacity protects model-based learning
from stress. Proceedings of the National
Academy Sciences of United State of
America,110(52), 20941-20946.  doi:
10.1073/pnas.1312011110

Oxley, T. J., Mocco, J., Majidi, S., Kellner,
C. P., Shoirah, H., Singh, I. P., De Leacy, R.
A., Shigematsu, T., Ladner, T. R., Yaeger,
K. A. Skliut, M., Weinberger, J.,
Dangayach, N. S., Bederson, J. B., Tuhrim,

S., & Fifi, J. T. (2020). Large-Vessel Stroke
as a Presenting Feature of Covid-19 in the
Young. The New England Journal of

Medicine, 382(20), e60. doi:
10.1056/NEJMc2009787

Qi, R., Chen, W. , Liu, S. , Thompson, P.
M., Zhang, L. J., Xia, F., Cheng, F. , Hong,
A., Surento, W., Luo, S., Sun, Z.

Y., Zhou, C. S., Li, L., Jiang, X. , & Lu,
G. M. (2020). Psychological morbidities
and fatigue in patients with confirmed

COVID-19 during disease outbreak:
Prevalence and associated biopsychosocial
risk factors. medRxiv: the preprint server
for health sciences.

Rodriguez-Morales, A. J., Cardona-Ospina,
J. A,
VillamizarPefia, R., Holguin-Rivera, Y.,

Gutiérrez-Ocampo, E.,

EscaleraAntezana, J. P., Alvarado-Arnez, L.

606


https://doi.org/10.1093/cid/ciaa270
https://doi.org/10.1093/cid/ciaa270
https://doi.org/10.1111/ene.14407
https://doi.org/10.1111/ene.14407
https://doi.org/10.1111/ene.14407
https://doi.org/10.1111/ene.14407
https://doi.org/10.1111/ene.14407
https://doi.org/10.1111/ene.14407
https://doi.org/10.1212/wnl.0000000000009455
https://doi.org/10.1212/wnl.0000000000009455
https://doi.org/10.1073/pnas.1312011110
https://doi.org/10.1073/pnas.1312011110
https://dx.doi.org/10.1056%2FNEJMc2009787
https://dx.doi.org/10.1056%2FNEJMc2009787
https://dx.doi.org/10.1056%2FNEJMc2009787

Dr Shabnam.et.al.,Neuropsychological Sequelae and Posttraumatic Stress Disorder Post COVID-19

E., Bonilla-Aldana, D. K., Franco-Paredes,

C., Henao-Martinez, A. F., Paniz-Mondolfi,

A., Lagos-Grisales, G. J., Ramirez-Vallejo,
E., Suarez, J. A, Zambrano, L. I,
VillamilGémez, W. E., Balbin-Ramon, G.
J., Rabaan, A. A., Harapan, H., Dhama, K.,
Nishiura H., Kataoka H., Ahmad T., Sah R.
& Latin American Network of Coronavirus
Disease 2019-COVID-19
(LANCOVID-19) (2020). Clinical,

Research

laboratory and imaging features of
COVID19: A systematic review and meta-
analysis. Travel medicine and infectious
disease, 34,

101623. doi:10.1016/j.tmaid.2020.101623
Rogers J.P., Chesney E., Oliver D., Pollak
T.A., McGuire P., Fusar-Poli P., Zandi

M.S., Lewis G., & David A.S. (2020).
Psychiatric and neuropsychiatric
presentations associated with  severe
coronavirus infections: a systematic review
and meta-analysis with comparison to the

COVID-19 pandemic. Lancet Psychiatry,7,

611-627. doi:
0366(20)30203-0
Safavynia, S. A., & Goldstein, P. A. (2019).

The Role of Neuroinflammation in

10.1016/S2215-

Postoperative ~ Cognitive  Dysfunction:
Moving From Hypothesis to Treatment.

Frontiers in Psychiatry, 9, 752.

https://doi.org/10.3389/fpsyt.2018.00752
Safavynia, S. A., Arora, S., Pryor, K. O., &

Garcia, P. S. (2018). An update on
postoperative delirium: Clinical features,
neuropathogenesis, and  perioperative
management.  Current

Reports, 8(3), 252-262.

Anesthesiology

Sayed M.H., Hegazi M.A., El-Baz M.S,,

Alahmadi T.S., Zubairi N.A., Altuwiriqi

M. A., Saeedi F.A.,, Atwah A.F,
Abdulhaq

N. M., & Almurashi S.H. (2021). COVID19
related posttraumatic stress disorder in
children and adolescents in Saudi Arabia.

PLoS One, 16(8), €0255440. doi:
10.1371/journal.pone.0255440. Schwabe L.
& Wolf O.T. (2013). Stress and multiple
memory systems: from 'thinking' to 'doing'.
Trends in Cognitive Sciences, 17(2), 60-
68.  doi:

10.1016/j.tics.2012.12.001

Shields, G. S., Sazma, M. A., & Yonelinas,
A. P. (2016). The effects of acute stress on
core executive functions: A meta-analysis
and comparison with cortisol. Neuroscience
and bio-behavioural reviews, 68, 651-668.
doi. 10.1016/j.neubiorev.2016.06.038
Troyer E.A., Kohn J.N., & Hong S. (2020).
Are we facing a crashing wave of
neuropsychiatric sequelae of COVID-19?
Neuropsychiatric symptoms and potential
immunologic mechanisms. Brain

Behaviour and Immunity, 87, 34-39. doi:
10.1016/j.bbi.2020.04.027

607


https://doi.org/10.1016/j.tmaid.2020.101623
https://doi.org/10.1016/j.tmaid.2020.101623
https://doi.org/10.1016/j.tmaid.2020.101623
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/s2215-0366(20)30203-0
https://doi.org/10.1016/j.tics.2012.12.001
https://doi.org/10.1016/j.tics.2012.12.001
https://dx.doi.org/10.1016%2Fj.neubiorev.2016.06.038
https://dx.doi.org/10.1016%2Fj.neubiorev.2016.06.038
https://dx.doi.org/10.1016%2Fj.neubiorev.2016.06.038
https://dx.doi.org/10.1016/j.bbi.2020.04.027
https://dx.doi.org/10.1016/j.bbi.2020.04.027

Journal of Survey in Fisheries Science

10(1) 598-608 2023

Upham, B. (2021, August). Will Memory
Problems and Cognitive Issues
PostCOVID-19 Infection Increase Risk for
Dementia in Later Life? Everyday Health.

Retrieved from
https://www.everydayhealth.com/coronavi
rus/will-memory-problems-and-
cognitiveissues-post-covid-19-infection-
increaserisk-for-dementia-in-later-life/ on
16 Aug 2021

Von Economo, C. (1932). Encephalitis
lethargica, its sequelae, and treatment. The

Journal of the American Medical
Association, 98, 255.

https://doi.org/10.1001/JAMA,1932.02730

290071039

Wesemann, U., Mahnke, M., Polk, S., &
Willmund, G. (2020). Long-term effects of
the terror attack in Berlin in 2016 on
paranoid ideation in female emergency
personnel. BJPsych Open, 6(5), e79.
https://doi.org/10.1192/bjo. 2020.57.
Wilcox M.E., Brummel N.E., Archer K.,
Ely E.W., Jackson J.C., Hopkins R.O.
(2013). Cognitive dysfunction in ICU
patients: risk factors, predictors, and
rehabilitation interventions. Critical Care
Medcine, 41(9 Suppl 1), S81-98. doi:
10.1097/CCM.0b013e3182a16946

World Health Organization (2021). WHO
Coronavirus (COVID-19) Dashboard.

Retrieved from https://covid19.who.int/

Wu, Y., Xu, X., Chen, Z., Duan, J.,
Hashimoto, K., & Yang, L. (2020).

Nervous system involvement after infection
with COVID-19 and other coronaviruses.

Brain, Behavior,and Immunity, 87, 18-22.
Yun, R. J., Krystal, J. H., & Mathalon, D. H.
(2010). Working memory overload: Fronto-
limbic interactions and effects on
subsequent working memory function.
Brain Imaging and Behaviour, 4(1), 96—

108. doi. 10.1007/s11682-010-9089-9
Zhou, H., Lu, S., Chen, J., Wei, N., Wang,
D., Lyu, H., Shi, C., & Hu, S. (2020). The
landscape of cognitive function in recovered
COVID-19 patients. Journal of Psychiatric
Research, 129, 98-102. doi.

10.1016/j.jpsychires.2020.06.022

608


https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://www.everydayhealth.com/coronavirus/will-memory-problems-and-cognitive-issues-post-covid-19-infection-increase-risk-for-dementia-in-later-life/
https://doi.org/10.1001/JAMA,1932.02730290071039
https://doi.org/10.1001/JAMA,1932.02730290071039
https://doi.org/10.1001/JAMA,1932.02730290071039
https://doi.org/10.1192/bjo.%202020.57
https://doi.org/10.1192/bjo.%202020.57
https://doi.org/10.1097/ccm.0b013e3182a16946
https://doi.org/10.1097/ccm.0b013e3182a16946
https://covid19.who.int/
https://covid19.who.int/
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1007%2Fs11682-010-9089-9
https://dx.doi.org/10.1016%2Fj.jpsychires.2020.06.022
https://dx.doi.org/10.1016%2Fj.jpsychires.2020.06.022

