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Abstract

Viral infection appears to be a general risk factor for psychotic disorders. Coronavirus infection may also be a
specific risk factor, conferring acute and long-term risk for psychosis. Even if the increased risk is marginal, the
ongoing massive worldwide exposure to COVID-19 is likely to increase the incidence of psychotic disorders as
Schizophrenia by a meaningful number of cases. This hypothesis is discussed briefly in this review article.
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CMV: Cytomegalovirus

COVID-19: Coronavirus disease

HSV: Herpes simplex virus.

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

Introduction

Schizophrenia is a severe neurodevelopmental disorder with genetic and
environmental etiologies. The global prevalence of schizophrenia is =
0.4% that represents a large burden to families and society. These patients
also have high mortality rates and comorbid medical conditions
(Rachel and S Fatemi, 2013).
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A possible association between schizophrenia and the immune system
was postulated over a century ago, and is supported by epidemiological
and genetic studies pointing to links with infection and inflammation
(Robert, 2004). Contrary to the traditional view that the brain is an
immunologically privileged site shielded behind the blood-brain barrier,
studies in the past 20 years have noted complex interactions between the
immune system, systemic inflammation, and the brain, which can lead to
changes in mood, cognition, and behaviour (Golam et al.,2015).

Pro-inflammatory markers of immune system activation have been
widely recognized in schizophrenia, with evidence that schizophrenic
patients may possess a hyper-active pro-inflammatory system as
supported by increased levels of IL-6, IL-1pB, and TNF-a in the sera of
these individuals ( Liu et al., 2010) as shown in Fig(1)
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Figure 1: Pathophysiology of Schizophrenia

A viral hypothesis for the pathogenesis of schizophrenia has been under infected cells is seen as merely one facet of a spectrum of pathogenic
serious consideration for more than 70 years. To date, attempts have failed ~ mechanisms which may be subtle and complex. This is particularly
to identify a specific virus which contributes to the aetiology of the  relevant to the central nervous and immune systems which share cell-
disorder (Anderson and Maes 2013). surface receptors for various neuropeptides and neurotransmitters (Madje,

. . - . . - 2010 h in Fig (2).
The lysis of cells resulting from viral infection or immune recognition of ) as shown in Fig (2)
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Figure 2: Possible explanations of the biological events in schizophrenia
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Certain genes associated with schizophrenia, including those also
concerned with neurophysiology, are intimately related to the life cycles
of the pathogens implicated in the disease. Several genes may affect
pathogen virulence, while the pathogens in turn may affect genes and
processes relevant to the neurophysiology of schizophrenia (Jennie et al.,
2019).

On other hand, numerous antipsychotic drugs are known to exert
inhibitory effects on immune functions in general, and on pro-
inflammatory cytokine networks in. Of special interest in the present
context seem to be the recently identified microgliainhibiting effects of
antipsychotic drugs. Hence, antipsychotic drugs may add to the
therapeutic (or even preventive) effects in the pharmacotherapy of
schizophrenia by dampening on-going inflammatory processes such as
microglia over-activation (Mao et al., 2020).

1- Influenza virus

Influenza is a common infectious disease in humans, and it has been
suggested that maternal influenza is an estimated risk factor for psychotic
disorders, especially for schizophrenia (Carter, 2009)

There is epidemiological evidence suggesting an excess of winter births
in patients with schizophrenia, indications of foetal insults in persons who
develop schizophrenia and an association between foetal exposure to the
influenza virus and the subsequent development of schizophrenia.

In the late 20t century, reports of a season-of-birth effect in schizophrenia
were supported by large-scale ecological and sero-epidemiological
studies suggesting that maternal influenza infection increases the risk of
psychosis in offspring (Adrianna et al., 2020)

2-TORCH

TORCH pathogens (ie, Toxoplasma gondii, rubella virus,
cytomegalovirus [CMV], herpes simplex virus) are known to be directly
teratogenic, emerging evidence suggests that these infections represent
the most extreme end of a much larger spectrum of injury .Infectious
exposures can alter placental serotonin production, which can perturb
neurotransmitter signaling in the developing brain  ( Benjamin et al.,
2019).

Herpes simplex virus (HSV) has been implicated in schizophrenia as it
has a tropism for the nervous system and is capable of replication in the
brain. The ubiquitin ligase F-box protein 45 (FBX045) is critical for
synaptogenesis, neuronal migration, and synaptic transmission
(Chenyao et al.2014).

Cytomegalovirus (CMV) may play an aetiological role in schizophrenia.
Epidemiologically, both have a worldwide distribution and an increased
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prevalence in lower socioeconomic groups. Studies have reported that
some patients experiencing initial episodes of schizophrenia have
increased levels of IgG antibodies against CMV, but not other herpes
viruses, in their sera and CSF(Fuller et al .,2006).

3- Coronavirus disease (COVID-19)

Coronaviruses are neuroinvasive, entering the brain via the olfactory
neural pathway, and have been found in human brain tissue post mortem
(Rafael et al., 2020). COVID-19 may also be able to transmit placentally
from mother to child in utero and directly impact foetal development
(Kimberlin and Stagno, 2020).

Although COVID-19 is predominantly a respiratory disease, it is known
to affect multiple organ systems. SARS-CoV-2 affects the central nervous
system and the brain function, behavior and cognition (David et al., 2020).

Maternal viral (and other) infections during pregnancy can affect the
offspring, with greater incidence of neurodevelopmental disorders, such
as autism, schizophrenia and epilepsy (Christos Pantlies et al., 2020).

There is some evidence that coronaviruses like COVID-19 can have acute
and chronic impacts on neural development and function with links to
psychosis (Zeng et al., 2020). Acute psychosis has been observed in
individuals infected with SARS, a coronavirus similar to COVID-19
(Fuller and Robert, 2017).

The neurological signs associated with SARS-CoV-2 could be
categorized in two types. In the first group, studies documented
hyponosmia/anosmia and hypogueusia/agueusia in COVID-19 patients
mildly affected by the virus and, therefore, not requiring respiratory
assistance (Atefeh and Rahim, 2020).

On the other side, neurological signs like mental confusion (loss of
bearings, disturbance of alertness), disturbance of higher functions,
restlessness, or loss of consciousness have been principally reported in
severe cases (Constant , 2020). Other neurological signs qualified as less
common symptoms including headache, abdominal pain, diarrhea,
nausea, and vomiting have also been reported (Lei el al, 2015).

In the most severely ill patients with pneumonia requiring intensive care,
there appears to be additional severe inflammatory response and
associated thrombophilia with widespread organ damage, including the
brain (E Constant, 2020).

The hematogenous route of infection can directly affect the brain
microvascular endothelium cells that integrate the blood-brain barrier and
be fundamental in initiation of brain damage (Ivan Alquisiras-Burgos et
al.2020) as shown in Figure 3.
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Figure 3. Entry of Covid -19 into CNS

Additionally, activation of the inflammatory response against the
infection represents a critical step on injury induction of the brain tissue.
Consequently, the virus' ability to infect brain cells and induce the
inflammatory response can promote or increase the risk to acquire central
nervous system diseases (Henry R Cowan 2020) Here, we contribute to
the understanding of the neurological conditions found in patients with
SARS-CoV-2 infection and its association with the blood-brain barrier
integrity (Ivan et al.,2020).

High-titer anti-SARS-CoV-2 antibodies were detected in the CSF of
comatose or encephalopathic patients demonstrating intrathecal 1gG
synthesis or BBB disruption (Chigr et al., 2020). A disrupted BBB may
facilitate the entry of cytokines and inflammatory mediators into the CNS
enhancing neuroinflammation and neurodegeneration. (Harry et al, 2020).

Schizophrenic patients are more susceptible to SARS-CoV?2 infection,
have worse clinical outcomes once contaminated, or have psychotic
relapses in the context of the COVID-19 pandemic, there will be an
additional burden to a system that is already pressed to the limit(Lais
Fonseca et al 2020) .

Conclusion

Such preventive efforts could reduce the number of schizophrenia cases
by as much as onethird, depending on which infectious agents were to be
considered and what population studied. We need basic clinical research
to understand developing of neurological disorders, translational and
intervention research to improve their quality of life, and policy research
to systemically prepare for their care.

Recommendation:

1- Health professionals and families should provide extra attention for the
immunity of psychiatric patients through performing serological
examination especially pregnant women.
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2-Psychotherapy of schizophrenic patients should take in considerations
the immulants including vitamin ¢ and zinc pharmaceutical preparations.

Acknowledgements:

The unit of clinical research thanks Prof.Dr. Menan rabie secretary
general of mental health and addiction treatment. Ministry of egyptian
health for her kind support .Also, Clinical Pharmacy department
appreciate the great efforts and encourigment of Dr Monsef Mahfouz ,
Manager of El minia hospital for mental health and addiction treatment.

Conflict of interest:

The Author has declared that there are no conflicts of interest in relation
to the subject of this work.

References:
1.  Adrianna P Kepifiska, Conrad O lyegbe, Anthony C
Vernon, Robert Yolken, Robin M Murray, Thomas A

Pollak (2020): Schizophrenia and Influenza at the Centenary of
the 1918-1919 Spanish Influenza Pandemic: Mechanisms of
Psychosis Risk. Front psychiatry. 26; 11:72.

2. Anderson G, Maes M (2013): Schizophrenia: linking prenatal
infection to cytokines, the tryptophan catabolite (TRYCAT)
pathway, NMDA receptor hypofunction, neurodevelopment and
neuroprogression. Prog Neuropsychopharmacol Biol Psychiatry.
5; 42:5-19.

3. Atefeh Zandifar , Rahim Badrfam (2020): COVID-19:
Considering the prevalence of schizophrenia in the coming
decades. Psychiatry Res.; 288:112982.

4., Benjamin J S Al-Haddad , Elizabeth Oler , Blair
Armistead , Nada A Elsayed , Daniel R Weinberger (2019): The
fetal origins of mental illness. Am J Obstet Gynecol. ;221(6):549-
562.

Page 4 of 5


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fonseca%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32294689
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fonseca%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32294689
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00072/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00072/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00072/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00072/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00072/full
https://www.sciencedirect.com/science/article/pii/S0278584612001492
https://www.sciencedirect.com/science/article/pii/S0278584612001492
https://www.sciencedirect.com/science/article/pii/S0278584612001492
https://www.sciencedirect.com/science/article/pii/S0278584612001492
https://www.sciencedirect.com/science/article/pii/S0278584612001492
https://pubmed.ncbi.nlm.nih.gov/?term=Zandifar+A&cauthor_id=32283449
https://pubmed.ncbi.nlm.nih.gov/?term=Badrfam+R&cauthor_id=32283449
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7130907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7130907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7130907/
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Haddad+BJS&cauthor_id=31207234
https://pubmed.ncbi.nlm.nih.gov/?term=Oler+E&cauthor_id=31207234
https://pubmed.ncbi.nlm.nih.gov/?term=Armistead+B&cauthor_id=31207234
https://pubmed.ncbi.nlm.nih.gov/?term=Armistead+B&cauthor_id=31207234
https://pubmed.ncbi.nlm.nih.gov/?term=Elsayed+NA&cauthor_id=31207234
https://pubmed.ncbi.nlm.nih.gov/?term=Weinberger+DR&cauthor_id=31207234
https://www.sciencedirect.com/science/article/pii/S000293781930777X
https://www.sciencedirect.com/science/article/pii/S000293781930777X
https://www.sciencedirect.com/science/article/pii/S000293781930777X

Clinical Medical Reviews and Reports

5.

10.
11.

12.

13.

14.

15.

This work is licensed under Creative
BY Commons Attribution 4.0 License

To Submit Your Article Click Here:

Chenyao Wang , Takayoshi Koide , Hiroki Kimura , Shohko
Kunimoto, Akira Yoshimi (2014): Novel rare variants in F-box
protein 45 (FBXO045) in schizophrenia. Schizophr Res; 157(1-
3):149-56.

Chigr F.; Merzouki M.; Najimi M. (2020) Comment on “The
neuroinvasive potential of SARS-CoV2 may play a role in the
respiratory failure of COVID-19 patients. J. Med.
Virol. 10.1002/jmv.25960.

Christos Pantelis,, Mahesh Jayaram , Anthony J Hannan, Robb
Wesselingh , Jess Nithianantharajah (2020): Neurological,
neuropsychiatric and neurodevelopmental complications of
COVID-19. Aust N Z J Psychiatry. 1; 4867420961472.

C J Carter (2009): Schizophrenia susceptibility genes directly
implicated in the life cycles of pathogens: cytomegalovirus,
influenza, herpes simplex, rubella, and Toxoplasma gondii.
Schizophr bull. 35(6):1163-82.

David Mongan, Mary Cannon, David R Cotter (2020): COVID-
19, hypercoagulation and what it could mean for patients with
psychotic disorders.Brain Behav Immun, 88:9-10.

E Constant (2020): [Neuropsychiatric complications of COVID-
19] Rev Med Liege. Sup; 75(S1):119-122.

E Fuller Torrey , Robert H Yolken (2017): Schizophrenia and
Infections: The Eyes Have It. Schizophr bull.1; 43(2):247-252.
E Fuller Torrey, Markus F Leweke, Markus J Schwarz, Norbert
Mueller, Silke Bachmann (2006): Cytomegalovirus and
schizophrenia. CNS drugs; 20(11):879-85.

Golam M Khandaker, Lesley Cousins, Julia Deakin, Belinda R
Lennox, Robert Yolken (2015): Inflammation and immunity in
schizophrenia: implications for pathophysiology and treatment.
Lancet Psychiatry; 2(3):258-270.

Harry Alexopoulos, Eleni Magira, Kleopatra Bitzogli, Nikolitsa
Kafasi , Panayiotis Vlachoyiannopoulos (2020): Anti-SARS-
CoV-2 antibodies in the CSF, blood-brain barrier dysfunction,
and neurological outcome: Studies in 8 stuporous and comatose
patients. Neurol Neuroimmunol Neuroinflamm.25;7(6):e893.
Henry R Cowan (2020): Is schizophrenia research relevant
during the COVID-19 pandemic? Schizophor Res. 220:271-272.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Copy rights@ M.A. Nagy et.al.

Ivan Alquisiras-Burgos , Irlanda Peralta-Arrieta, Luis Antonio
Alonso-Palomares , Ana Elvira Zacapala-Gémez , Eric Genaro
Salmerdn-Barcenas (2020): Neurological Complications
Associated with the Blood-Brain Barrier Damage Induced by the
Inflammatory Response During SARS-CoV-2 Infection.Mol
Neurobiol. 25;1-16.

Jennie G Pouget, Buhm Han, Yang Wu, Emmanuel
Mignot, Hanna M Ollila (2019): Cross-disorder analysis of
schizophrenia and 19 immune-mediated diseases identifies
shared genetic risk. Hum Mol Genet. 15; 28(20): 3498-3513.
Kimberlin D.W., Stagno S. (2020):Can SARS-CoV-2 infection
be acquired in utero?: more definitive evidence is needed. .4868.
Lais Fonseca Elton Diniz, Guilherme Mendonca, Fernando
Malinowski, Jair Mari, and Ary Gadelha(2020): Schizophrenia
and COVID-19: risks and recommendations. Braz J Psychiatry.
; 42(3): 236-238.

Lei Cai, Chun-Lin Wan, Lin He, Simone de Jong, Kuo-Chen
Chou(2015): Gestational Influenza Increases the Risk of
Psychosis in Adults.Med Chem .;11(7):676-82.

Madje JA (2010): Neuroinflammation resulting from covert
brain invasion by common viruses—a potential role in local and
global neurodegeneration. Med Hypotheses. 75(2):204-13.

Mao L.; Jin H.; Wang M.; Hu Y.; Chen S. (2020) Neurologic
Manifestations of Hospitalized Patients With Coronavirus
Disease 2019 in Wuhan, China. JAMA
Neurol 10.1001/jamaneurol.1127.

Rachel E. Kneeland and S. Hossein Fatemi (2013): Viral
infection, inflammation and schizophrenia. Prog Neuro
psychopharmacol Biol Psychiatry. 5; 42: 35-48.

Rafael A Caparros-Gonzalez, Ana Ganho-Avila, Alejandro de
la Torre-Luque 2020): The COVID-19 Pandemic Can Impact
Perinatal Mental Health and the Health of the Offspring. Behav
Sci (Basel):23;10(11):162.

Robert Yolken (2004): Viruses and schizophrenia: a focus on
herpes simplex virus. Herpes; 11 Suppl 2:83A-88A.

Zeng H., Xu C., Fan J., Tang Y., Deng Q., Zhang W., Long X.
(2020): Antibodies in infants born to mothers with COVID-19
pneumonia. JAMA. .4861.

Ready to submit your research? Choose Auctores and benefit from:

YVVVYVYYVY

Submit Manuscript

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

DOI: 10.31579/2690-8794/114

Learn more https://auctoresonline.org/journals/clinical-medical-reviews-and-

reports

Auctores Publishing LLC — Volume 4(3)-114 www.auctoresonline.org
ISSN: 2690-8794

Page 5 of 5


https://pubmed.ncbi.nlm.nih.gov/?term=Wang+C&cauthor_id=24878430
https://pubmed.ncbi.nlm.nih.gov/?term=Koide+T&cauthor_id=24878430
https://pubmed.ncbi.nlm.nih.gov/?term=Kimura+H&cauthor_id=24878430
https://pubmed.ncbi.nlm.nih.gov/?term=Kunimoto+S&cauthor_id=24878430
https://pubmed.ncbi.nlm.nih.gov/?term=Kunimoto+S&cauthor_id=24878430
https://pubmed.ncbi.nlm.nih.gov/?term=Yoshimi+A&cauthor_id=24878430
https://www.sciencedirect.com/science/article/pii/S0920996414002230
https://www.sciencedirect.com/science/article/pii/S0920996414002230
https://www.sciencedirect.com/science/article/pii/S0920996414002230
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25728
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25728
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25728
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25728
https://pubmed.ncbi.nlm.nih.gov/?term=Pantelis+C&cauthor_id=32998512
https://pubmed.ncbi.nlm.nih.gov/?term=Jayaram+M&cauthor_id=32998512
https://pubmed.ncbi.nlm.nih.gov/?term=Hannan+AJ&cauthor_id=32998512
https://pubmed.ncbi.nlm.nih.gov/?term=Wesselingh+R&cauthor_id=32998512
https://pubmed.ncbi.nlm.nih.gov/?term=Wesselingh+R&cauthor_id=32998512
https://pubmed.ncbi.nlm.nih.gov/?term=Nithianantharajah+J&cauthor_id=32998512
https://www.peertechzpublications.com/articles/JNNSD-7-144.php
https://www.peertechzpublications.com/articles/JNNSD-7-144.php
https://www.peertechzpublications.com/articles/JNNSD-7-144.php
https://academic.oup.com/schizophreniabulletin/article-abstract/35/6/1163/1842164
https://academic.oup.com/schizophreniabulletin/article-abstract/35/6/1163/1842164
https://academic.oup.com/schizophreniabulletin/article-abstract/35/6/1163/1842164
https://academic.oup.com/schizophreniabulletin/article-abstract/35/6/1163/1842164
https://pubmed.ncbi.nlm.nih.gov/?term=Mongan+D&cauthor_id=32473945
https://pubmed.ncbi.nlm.nih.gov/?term=Cannon+M&cauthor_id=32473945
https://pubmed.ncbi.nlm.nih.gov/?term=Cotter+DR&cauthor_id=32473945
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7256555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7256555/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7256555/
https://www.bmj.com/content/371/bmj.m3871
https://www.bmj.com/content/371/bmj.m3871
https://pubmed.ncbi.nlm.nih.gov/?term=Torrey+EF&cauthor_id=27507268
https://pubmed.ncbi.nlm.nih.gov/?term=Yolken+RH&cauthor_id=27507268
https://academic.oup.com/schizophreniabulletin/article-abstract/43/2/247/2503711
https://academic.oup.com/schizophreniabulletin/article-abstract/43/2/247/2503711
https://pubmed.ncbi.nlm.nih.gov/?term=Torrey+EF&cauthor_id=17044725
https://pubmed.ncbi.nlm.nih.gov/?term=Leweke+MF&cauthor_id=17044725
https://pubmed.ncbi.nlm.nih.gov/?term=Schwarz+MJ&cauthor_id=17044725
https://pubmed.ncbi.nlm.nih.gov/?term=Mueller+N&cauthor_id=17044725
https://pubmed.ncbi.nlm.nih.gov/?term=Mueller+N&cauthor_id=17044725
https://pubmed.ncbi.nlm.nih.gov/?term=Bachmann+S&cauthor_id=17044725
https://link.springer.com/article/10.2165/00023210-200620110-00001
https://link.springer.com/article/10.2165/00023210-200620110-00001
https://pubmed.ncbi.nlm.nih.gov/?term=Khandaker+GM&cauthor_id=26359903
https://pubmed.ncbi.nlm.nih.gov/?term=Cousins+L&cauthor_id=26359903
https://pubmed.ncbi.nlm.nih.gov/?term=Deakin+J&cauthor_id=26359903
https://pubmed.ncbi.nlm.nih.gov/?term=Lennox+BR&cauthor_id=26359903
https://pubmed.ncbi.nlm.nih.gov/?term=Lennox+BR&cauthor_id=26359903
https://pubmed.ncbi.nlm.nih.gov/?term=Yolken+R&cauthor_id=26359903
https://www.sciencedirect.com/science/article/pii/S2215036614001229
https://www.sciencedirect.com/science/article/pii/S2215036614001229
https://www.sciencedirect.com/science/article/pii/S2215036614001229
https://pubmed.ncbi.nlm.nih.gov/?term=Alexopoulos+H&cauthor_id=32978291
https://pubmed.ncbi.nlm.nih.gov/?term=Magira+E&cauthor_id=32978291
https://pubmed.ncbi.nlm.nih.gov/?term=Bitzogli+K&cauthor_id=32978291
https://pubmed.ncbi.nlm.nih.gov/?term=Kafasi+N&cauthor_id=32978291
https://pubmed.ncbi.nlm.nih.gov/?term=Kafasi+N&cauthor_id=32978291
https://pubmed.ncbi.nlm.nih.gov/?term=Vlachoyiannopoulos+P&cauthor_id=32978291
https://nn.neurology.org/content/7/6/e893.abstract
https://nn.neurology.org/content/7/6/e893.abstract
https://nn.neurology.org/content/7/6/e893.abstract
https://nn.neurology.org/content/7/6/e893.abstract
https://www.sciencedirect.com/science/article/pii/S0920996420302097
https://www.sciencedirect.com/science/article/pii/S0920996420302097
https://pubmed.ncbi.nlm.nih.gov/?term=Alquisiras-Burgos+I&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Peralta-Arrieta+I&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Alonso-Palomares+LA&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Alonso-Palomares+LA&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Zacapala-G%C3%B3mez+AE&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Salmer%C3%B3n-B%C3%A1rcenas+EG&cauthor_id=32978729
https://pubmed.ncbi.nlm.nih.gov/?term=Salmer%C3%B3n-B%C3%A1rcenas+EG&cauthor_id=32978729
https://link.springer.com/article/10.1007/s12035-020-02134-7
https://link.springer.com/article/10.1007/s12035-020-02134-7
https://link.springer.com/article/10.1007/s12035-020-02134-7
https://link.springer.com/article/10.1007/s12035-020-02134-7
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pouget%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mignot%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mignot%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ollila%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=31211845
https://academic.oup.com/hmg/article-abstract/28/20/3498/5520272https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC6891073/?report=classic
https://academic.oup.com/hmg/article-abstract/28/20/3498/5520272https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC6891073/?report=classic
https://academic.oup.com/hmg/article-abstract/28/20/3498/5520272https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC6891073/?report=classic
https://academic.oup.com/hmg/article-abstract/28/20/3498/5520272https:/www.ncbi.nlm.nih.gov/pmc/articles/PMC6891073/?report=classic
https://jamanetwork.com/journals/jama/article-abstract/2763851
https://jamanetwork.com/journals/jama/article-abstract/2763851
https://www.scielo.br/j/rbp/a/wyvWj6dV3wmKDZkVbVTGYwc/?lang=enhttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7236151/
https://www.scielo.br/j/rbp/a/wyvWj6dV3wmKDZkVbVTGYwc/?lang=enhttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7236151/
https://www.scielo.br/j/rbp/a/wyvWj6dV3wmKDZkVbVTGYwc/?lang=enhttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7236151/
https://www.scielo.br/j/rbp/a/wyvWj6dV3wmKDZkVbVTGYwc/?lang=enhttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC7236151/
https://pubmed.ncbi.nlm.nih.gov/?term=Cai+L&cauthor_id=25922176
https://pubmed.ncbi.nlm.nih.gov/?term=Wan+CL&cauthor_id=25922176
https://pubmed.ncbi.nlm.nih.gov/?term=He+L&cauthor_id=25922176
https://pubmed.ncbi.nlm.nih.gov/?term=de+Jong+S&cauthor_id=25922176
https://pubmed.ncbi.nlm.nih.gov/?term=Chou+KC&cauthor_id=25922176
https://pubmed.ncbi.nlm.nih.gov/?term=Chou+KC&cauthor_id=25922176
https://www.ingentaconnect.com/content/ben/mc/2015/00000011/00000007/art00011
https://www.ingentaconnect.com/content/ben/mc/2015/00000011/00000007/art00011
https://www.sciencedirect.com/science/article/pii/S0306987710000885
https://www.sciencedirect.com/science/article/pii/S0306987710000885
https://www.sciencedirect.com/science/article/pii/S0306987710000885
https://jamanetwork.com/journals/jamaneurology/article-abstract/2764549
https://jamanetwork.com/journals/jamaneurology/article-abstract/2764549
https://jamanetwork.com/journals/jamaneurology/article-abstract/2764549
https://jamanetwork.com/journals/jamaneurology/article-abstract/2764549
https://www.sciencedirect.com/science/article/pii/S0278584612000231
https://www.sciencedirect.com/science/article/pii/S0278584612000231
https://www.sciencedirect.com/science/article/pii/S0278584612000231
https://www.sciencedirect.com/science/article/pii/S0278584612000231
https://pubmed.ncbi.nlm.nih.gov/?term=Caparros-Gonzalez+RA&cauthor_id=33114124
https://pubmed.ncbi.nlm.nih.gov/?term=Ganho-%C3%81vila+A&cauthor_id=33114124
https://pubmed.ncbi.nlm.nih.gov/?term=Torre-Luque+A&cauthor_id=33114124
https://pubmed.ncbi.nlm.nih.gov/?term=Torre-Luque+A&cauthor_id=33114124
https://www.mdpi.com/867516
https://www.mdpi.com/867516
https://www.mdpi.com/867516
https://pubmed.ncbi.nlm.nih.gov/?term=Yolken+R&cauthor_id=15319094
https://europepmc.org/article/med/15319094
https://europepmc.org/article/med/15319094
https://jamanetwork.com/journals/jama/article-abstract/2763854
https://jamanetwork.com/journals/jama/article-abstract/2763854
https://jamanetwork.com/journals/jama/article-abstract/2763854
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77

