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ABSTRACT

The viral hypothesis for schizophrenia has persisted for decades, initially supported by observed increases in
psychoses subsequent to the influenza pandemic of the early twentieth century, and then later by evidence of
elevated viral antibody titres particularly in schizophrenia patient populations. Several research studies have also
focused on maternal infections during the second trimester of pregnancy and their long-term effects on fetal brain
development, ultimately leading to schizophrenia. No specific virus has been implicated although a handful have
received increasing attention. The current pandemic spreading the SARS CoV-2 corona virus world-wide is now
showing anecdotal evidence of psychoses newly developing post viral exposure, implicating neuronal inflam-
mation in crucial areas of the brain that could initiate psychotic symptoms. Time will tell if epidemiological data
will, similar to the 1918 influenza pandemic, show that schizophrenia spectrum disorders increase after serious

viral infections.

INTRODUCTION

A viral hypothesis for at least some schizophrenia (dementia prae-
cox) has been fiercely debated for almost a century and supporters are
divided among those who focused on viruses directly causing the illness
and those who focused on prenatal viral infection putting the developing
offspring at risk for schizophrenia. Menninger (1994) is known for his
observations of an increase in psychoses subsequent to the 1918-1920
influenza pandemic, and many investigators since, most notably EF
Torrey and his colleagues (Torrey and Peterson, 1976; reviewed in
Torrey et al., 2017), but others as well (reviewed in DeLisi 1996; DeLisi
and Crow, 1986), have been strong proponents of this hypothesis in
general, often pursuing at great length evidence of vital particles in the
brain and antibodies to viruses in blood and even CSF with both negative
and positive findings (Taller et al., 1996; Tyrrell et al., 1979; DeLisi and
Sarin, 1985; Delisi et al., 1986; Dickerson et al., 2012, 2019; Yolken
et al., 2004; Torrey et al 2006). Over the years maternal infections of a
variety of different pathogens during particularly the 2nd trimester of
intrauterine growth have been implicated, and include Measles, Herpes,
Cytomegalovirus, Toxoplasmosis, and Zika (Brown and Derkits, 2010;
Brown et al., 2001; Brown et al., 2012; Joob and Wiwanitkit et al., 2020;
Torrey et al., 2006). Postnatal infections of Borna virus, Retroviruses,
Herpes and others have been studied as well (e.g.DeLisi and Sarin, 1985;
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Dickerson et al., 2012, 2019; Taieb et al., 2001; Westergaard et al., 1999;
Yolken, 2004). Most recent evidence from research magnetic resonance
imaging (MRI) suggests the presence of inflammation in the brains of
patients with schizophrenia (reviewed in Pasternak et al., 2016), despite
much earlier failures to find evidence of inflammation in post-mortem
studies (e.g. Falkai et al., 1999).

SARS CoV-2, the virus causing the COVID-19 current pandemic
world-wide is known to cause multiple organ pathology through micro
clots and inflammatory reactions along the lining of blood vessels
(reviewed in Bikdeli et al., 2020). There is also evidence of its damage
extending to the brain (Nath, 2020). Curiously, one of its first,
commonly reported symptoms is loss of taste and olfactory sense
(Cooper et al., 2020). Since the olfactory pathway connects to temporal
lobes, it is not surprising that psychosis, many symptoms of which are
related to temporal lobe functions, are being reported. In fact, there are
several reports of olfactory deficits long noted in schizophrenia
(reviewed in Moberg et al., 2014).

Thus, numerous publications have quickly been circulated of mental
health issues as a result of the pandemic and Psychiatry Research has
published their share of them (https://www.sciencedirect.com/journa
1/psychiatry-research/special-issue/10XG4HT9L33), but only a few
have dealt with the consequences of having acquired the infection.
Moreover, there are some case reports and reviews of patients with
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psychotic symptoms post-COVID-19 and others are rapidly being re-
ported as we go to print (Caan et al., 2020; Correa-Palacio et al., 2020;
D’Agostino et al.,, 2020; Hansen et al., 2020; Lim et al., 2020; Pal-
omar-Ciria et al., 2020; Parra et al., 2020, Smith et al., 2020 Troyer
et al., 2020). The following adds to these growing number of cases and is
an example of one such patient recently admitted to our acute adult
inpatient psychiatric unit.

CASE REPORT

Patient X is a 34 year old male Central American immigrant to the
USA whose wife began worrying about his behavior shortly after he
stayed home in isolation subsequent to having been tested positive for
the SARS CoV-2 virus. While he denied having any of the symptoms of
the COVID-19 virus, including loss of olfactory function, he did have
headaches, and became very anxious for unknown reasons. When he
returned to his job as a laborer, he was stigmatized and his colleagues
were not willing to work with him. He became quite argumentative and
irritable to the point that he was finally fired. He thus remained un-
employed for a period of 2 months, beginning to drink heavily, some-
times up to 16 beers a day. At the end of 2 months subsequent to his
positive COVID-19 test, he was picked up by police for having stolen a
bottle of vodka from a liquor store. After reportedly saying some unusual
delusional statements, he was brought to the Emergency Department of
our local hospital for evaluation. His wife was called and began to
recount a story of an escalating psychosis whereby her husband was seen
as becoming excessively religious and telling her that the “world was
going to end soon” and that he had a special mission to help God, but he
was so scared that he was going to jump off a nearby bridge over the
harbor. He admitted to these things and also hearing God speak to him
and seeing things appear in the corner of his eyes. He realized that God
had given him special powers to heal people and heard God say that
"Christ was coming" and he would be saved from the destruction soon to
come to earth. While being evaluated in the Emergency Department he
requested some water which he felt was “holy” and would help him.
However, when the water did not come fast enough, he began banging
his head against the wall and became agitated, shouting, and had to be
chemically and physically restrained. Several hours later on the psy-
chiatric inpatient unit, he was calm, but had many somatic complaints
that changed by the hour. He maintained the same delusions and speech
was fast and pressured. During this time he did not have an elevated
temperature or any infectious symptoms.

All laboratory evaluations were negative (i.e. Comprehensive
Metabolic Panel, CK, IgM and IgG, Herpes antibodies, ANA, Thyroid
hormone, SARS-CoV-2 by a nucleic acid amplification test). A CT
(Computed Tomography) scan was normal. A clinical MRI scan showed
a few punctate nonspecific FLAIR hyperintense foci in the right centrum
semiovale, but otherwise normal. Chest X-ray was normal.

He was placed on increasing doses of risperidone up to 4mg with
improvement of agitation, but not delusions. While he was no longer
desperate, shouting or anxious, he still heard the voice of God and saw
things that other people did not see. The patient eventually ceased
speaking about God and his beliefs, was calm, scheduled for outpatient
follow-up and released.

DISCUSSION

The viral hypothesis for schizophrenia has clearly re-emerged and is
worth reconsidering during the current world-wide SARS-CoV-2
pandemic. Since Menninger’s reports associating dementia praecox to
the influenza epidemic of the early 20th Century, much has been learned
about the underlying basis for schizophrenia. An inflammatory process
may be associated with the origins of the illness, as highly suggested
from brain imaging studies, but it is also now known that many het-
erogeneous genes of risk may play a role as well as many environmental
conditions, such as childhood adversities and heavy marijuana use. How
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these come together to make people more vulnerable to the effects of a
highly contagious virus is unknown. This current pandemic clearly has
brought to light many disease disparities among minority and disad-
vantaged populations. Schizophrenia also has been known to dis-
proportionally affect racial minorities and disadvantaged populations in
western countries. Could it be then that the environmental and social
determinants of health that have clearly been obvious during this
pandemic have interacted with the underlying causes of schizophrenia
to exacerbate its incidence? Large scale follow-up studies of the psy-
chiatric consequences of COVID-19 will be important in order to un-
derstand whether specific unique treatments are needed for the illness
and whether the course of the psychotic illness can be attenuated by
specific measures that could alleviate the virus. These accumulating case
reports suggest that patients who have suspected COVID-
schizophreniform illness should be tested for viral antibodies and
load, inflammatory markers, an MRI examining inflammation, and
perhaps treated with antiviral medications and steroids to quell the
inflammation.

REFERENCES

1 Bikdeli, B., Madhavan, M.V., JimenezD., Chuich, T., Dreyfus, I, DrigginE., Der
NigoghossianC., Ageno, W, et al., Global COVID-19 Thrombosis Collaborative Group,
Endorsed by the ISTH, NATF, ESVM, and the IUA, Supported by the ESC Working
Group on Pulmonary Circulation and Right Ventricular Function. COVID-19 and
Thrombotic or Thromboembolic Disease: Implications for Prevention,
Antithrombotic Therapy, and Follow-Up: JACC State-of-the-Art Review. 2020. J Am
Coll Cardiol. 75(23), 2950-2973. 10.1016/j.jacc.2020.04.031. PMID: 32311448..
PMCID: PMC7164881.

Brown, A.S., Derkits, E.J., 2010. Prenatal infection and schizophrenia: a review of
epidemiologic and translational studies. Am J Psychiatry. 167 (3), 261-280. https://
doi.org/10.1176/appi.ajp.2009.09030361. Epub 2010 Feb 1.

Brown, A.S., Cohen, P., Harkavy-Friedman, J., Babulas, V., Malaspina, D., Gorman, J.M.,
Susser, E.S., 2001. A.E. Bennett Research Award. Prenatal rubella, premorbid
abnormalities, and adult schizophrenia. Biol Psychiatry 49 (6), 473-486. https://doi.
org/10.1016/s0006-3223(01)01068-x.

Brown, A.S., 2012. Epidemiologic studies of exposure to prenatal infection and risk of
schizophrenia and autism. Dev Neurobiol 72 (10), 1272-1276. https://doi.org/
10.1002/dneu.22024. Epub 2012 Aug 23.

Caan, M.P., Lim, C.T., Howard, M.., 2020. A case of catatonia in a man with COVID-19.
Psychosomatics 61, 556-560.

Cooper, K.W., Brann, D.H., Farruggia, M.C., Bhutani, S., Pellegrino, R., Tsukahara, T.,
Weinreb, C., Joseph, P.V., Larson, E.D., Parma, V., Albers, M.W., Barlow, L.A.,
Datta, S.R., Di Pizio, A., 2020. COVID-19 and the Chemical Senses: Supporting
Players Take Center Stage. Neuron 107 (2), 219-233. https://doi.org/10.1016/j.
neuron.2020.06.032. Epub 2020 Jul 1.

Correa-Palacio, A.F., Hernandez-Huerta, D., Gomez-Arnau, J., Loeck, C., Caballero, I.,
2020. Affective psychosis after COVID-19 infection in a previously healthy patient: a
case report. Psychiatry Res 290, 113115. https://doi.org/10.1016/j.
psychres.2020.113115. Epub 2020 May 21. PMID: 32512352.

D’Agostino, A, D’Angelo, S, Giordano, B, Cigognini, AC, Chirico, ML, Redaelli, C,
Gambini, O, 2020. Brief Psychotic Disorder during the national lockdown in Italy: an
emerging clinical phenomenon of the coronavirus pandemic. Schizophr Bull. https://
doi.org/10.1093/schbul/sbaall2, 2020 Aug 6:sbaal12PMID: 32761196.

DelLisi, L.E., 1996. Is there a viral or immune dysfunction etiology to schizophrenia? Re-
evaluation a decade later. Schizophr Res. 22 (1), 1-4. https://doi.org/10.1016/
0920-9964(96)00061-8.

Delisi, L.E., Crow, T.J., 1986. Is schizophrenia a viral or immunologic disorder?
Psychiatr Clin North Am. 9 (1), 115-132. MarPMID: 3083405 Review.

DeLisi, L.E., Sarin, P.S., 1985. Lack of evidence for retrovirus infection in schizophrenic
patients. Br J Psychiatry 146, 674-675. PMID: 2410078.

Delisi, L.E., Smith, S.B., Hamovit, J.R., Maxwell, M.E., Goldin, .LR., Dingman, C.W.,
Gershon, E.S., 1986. Herpes simplex virus, cytomegalovirus and Epstein-Barr virus
antibody titres in sera from schizophrenic patients. Psychol Med 16 (4), 757-763.
https://doi.org/10.1017/50033291700011764. PMID: 3029788.

Dickerson, F., Jones-Brando, L., Ford, G., Genovese, G., Stallings, C., Origoni, A.,
O’Dushlaine, C., Katsafanas, E., Sweeney, K., Khushalani, S., Yolken, R., 2019.
Schizophrenia is Associated With an Aberrant Immune Response to Epstein-Barr
Virus. Schizophr EBull 45 (5), 1112-1119. https://doi.org/10.1093/schbul/sby164.

Dickerson, F., Lillehoj, E., Stallings, C., Wiley, M., Origoni, A., Vaughan, C.,
Khushalani, S., Sabunciyan, R., Yolken, R., 2012. Antibodies to retroviruses in recent
onset psychosis and multi-episode schizophrenia. Schizophr Res 138 (2-3), 198-205.
https://doi.org/10.1016/j.schres.2012.03.037. PMID: 22542615.

Falkai, P., Honer, W.G., David, S., Bogerts, B., Majtenyi, C., Bayer, T.A., 1999. No
evidence for astrogliosis in brains of schizophrenic patients. A post-mortem study.
Neuropathol Appl Neurobiol. 25 (1), 48-53. https://doi.org/10.1046/].1365-
2990.1999.00162.x.PMID: 10194775.

Hansen, D.H., Baandrup, L., Hageman, 1., 2020..[COVID-19 associated severe psychotic
relapse]. 182(24), Ugeskr Laeger V05200354. PMID: 32515332 Danish.


https://doi.org/10.1016/j.jacc.2020.04.031
https://doi.org/10.1176/appi.ajp.2009.09030361
https://doi.org/10.1176/appi.ajp.2009.09030361
https://doi.org/10.1016/s0006-3223(01)01068-x
https://doi.org/10.1016/s0006-3223(01)01068-x
https://doi.org/10.1002/dneu.22024
https://doi.org/10.1002/dneu.22024
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0005
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0005
https://doi.org/10.1016/j.neuron.2020.06.032
https://doi.org/10.1016/j.neuron.2020.06.032
https://doi.org/10.1016/j.psychres.2020.113115
https://doi.org/10.1016/j.psychres.2020.113115
https://doi.org/10.1093/schbul/sbaa112
https://doi.org/10.1093/schbul/sbaa112
https://doi.org/10.1016/0920-9964(96)00061-8
https://doi.org/10.1016/0920-9964(96)00061-8
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0010
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0010
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0011
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0011
https://doi.org/10.1017/s0033291700011764
https://doi.org/10.1093/schbul/sby164
https://doi.org/10.1016/j.schres.2012.03.037
https://doi.org/10.1046/j.1365-2990.1999.00162.x.PMID: 10194775
https://doi.org/10.1046/j.1365-2990.1999.00162.x.PMID: 10194775

L.E. DelLisi

Lim, S.T., Janaway, B., Costello, H., Trip, A., Price, G., 2020. Persistent psychotic
symptoms following COVID-19 infection. BJPsych Open 6 (5), e105. https://doi.org/
10.1192/bjo.2020.76. PMID: 32696735.

Joob, B., Wiwanitkit, V., 2020. In utero Zika virus exposure and schizophrenia. World J
Biol Psychiatry. 21 (1), 12. https://doi.org/10.1080/15622975.2018.1533995,
2020 Jan.

Menninger, K.A., 1994. Influenza and schizophrenia. An analysis of post-influenzal
"dementia precox," as of 1918, and five years later further studies of the psychiatric
aspects of influenza. 1926. Am J Psychiatry 151 (6 Suppl), 182-187. https://doi.org/
10.1176/ajp.151.6.182.PMID: 8192197DOI: 10.1176/ajp.151.6.182.

Moberg, P.J., Kamath, V., Marchetto, D.M., Calkins, M.E., Doty, R.L., Hahn, C.-G,
Borgmann-Winter, K.E., Kohler, C.G., Gur, R.E., Turetsky, B.I., 2014. Meta-Analysis
of Olfactory Function in Schizophrenia, First-Degree Family Members, and Youths
At-Risk for Psychosis. Schizophr Bull 40 (1), 50-59. https://doi.org/10.1093/
schbul/sbt049. PMCID: PMC3885295. PMID: 23641047.

Nath, A., 2020. Neurologic complications of coronavirus infections. Neurology. 94 (19),
809-810. https://doi.org/10.1212/WNL.0000000000009455, 2020.

Palomar-Ciria, N., Blanco Del Valle, P., Angel Hernandez-Las Heras, M., Martinez-
Gallardo, R., 2020. Schizophrenia and COVID-19 delirium. Psychiatry Res 290,
113137. https://doi.org/10.1016/j.psychres.2020.113137. Epub 2020 May 27.

Parra, A., Juanes, A., Losada, C.P., Alvarez-Sesmero, S., Santana, V.D., Marti, L.,
Urricelqui, J., Rentero, D., 2020. Psychotic symptoms in COVID-19 patients. A
retrospective descriptive study. Psychiatry Res. 291, 113254 https://doi.org/
10.1016/j.psychres.2020.113254. Epub 2020 Jun 24 PMID: 32603930.

Pasternak, O., Kubicki, M., Shenton, M.E., 2016. In vivo imaging of neuroinflammation
in schizophrenia. Schizophr Res 173 (3), 200-212. https://doi.org/10.1016/j.
schres.2015.05.034.

Smith, C.M., Komisar, J.R., Mourad, A., Kincaid, B.R., 2020. COVID-19-associated brief
psychotic disorder. BMJ Case Rep 13 (8), €236940. https://doi.org/10.1136/bcr-
2020-236940. PMID: 32784244.

Psychiatry Research 295 (2021) 113573

Taieb, O., Baleyte, J.M., Mazet, P., Fillet, A.M., 2001. Borna disease virus and psychiatry.
Eur Psychiatry. 16 (1), 3-10. https://doi.org/10.1016/50924-9338(00)00529-0.

Taller, A.M., Asher, D.M., Pomeroy, K.L., Eldadah, B.A., Godec, M.S., Falkai, P.G.,
Bogert, B., Kleinman, J.E., Stevens, J.R., Torrey, E.F., 1996. Search for Viral Nucleic
Acid Sequences in Brain Tissues of Patients With Schizophrenia Using Nested
Polymerase Chain Reaction. Arch Gen Psychiatry. 53 (1), 32-40. https://doi.org/
10.1001/archpsyc.1996.01830010034006.

Torrey, E.F., Peterson, M.R., 1976. The viral hypothesis of schizophrenia. Schizophrenia
Bulletin 2, 136-146. https://doi.org/10.1093/schbul/2.1.136.

Torrey, E.F., Leweke, M.F., Schwarz, M.J., Mueller, N., Bachmann, S., Schroeder, J.,
Dickerson, F., Yolken, R.H., 2006. Cytomegalovirus and schizophrenia. CNS Drugs
20 (11), 879-885. https://doi.org/10.2165/00023210-200620110-00001.

Torrey, E.F., Yolken, R.H., 2017. Schizophrenia and Infections: The Eyes Have It.
Schizophr Bull. 43 (2), 247-252. https://doi.org/10.1093/schbul/sbw113, 2017
Mar 1.

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 Behav Immun 87, 34-39. https://doi.org/10.1016/
j.bbi.2020.04.027. Epub 2020 Apr 13.

Tyrrell, D.A., Parry, R.P., Crow, T.J., Johnstone, E., Ferrier, I.N., 1979. Possible virus in
schizophrenia and some neurological disorders. Lancet. 1 (8121), 839-841. https://
doi.org/10.1016/s0140-6736(79)91261-3.

Westergaard, T., Mortensen, P.B., Pedersen, C.B., Wohlfahrt, J., Melbye, M., 1999.
Exposure to prenatal and childhood infections and the risk of schizophrenia:
suggestions from a study of sibship characteristics and influenza prevalence. Arch
Gen Psychiatry 56 (11), 993-998. https://doi.org/10.1001/archpsyc.56.11.993.

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


https://doi.org/10.1192/bjo.2020.76
https://doi.org/10.1192/bjo.2020.76
https://doi.org/10.1080/15622975.2018.1533995
https://doi.org/10.1176/ajp.151.6.182.PMID: 8192197DOI: 10.1176/ajp.151.6.182
https://doi.org/10.1176/ajp.151.6.182.PMID: 8192197DOI: 10.1176/ajp.151.6.182
https://doi.org/10.1093/schbul/sbt049
https://doi.org/10.1093/schbul/sbt049
https://doi.org/10.1212/WNL.0000000000009455
https://doi.org/10.1016/j.psychres.2020.113137
https://doi.org/10.1016/j.psychres.2020.113254
https://doi.org/10.1016/j.psychres.2020.113254
https://doi.org/10.1016/j.schres.2015.05.034
https://doi.org/10.1016/j.schres.2015.05.034
https://doi.org/10.1136/bcr-2020-236940
https://doi.org/10.1136/bcr-2020-236940
https://doi.org/10.1016/s0924-9338(00)00529-0
https://doi.org/10.1001/archpsyc.1996.01830010034006
https://doi.org/10.1001/archpsyc.1996.01830010034006
https://doi.org/10.1093/schbul/2.1.136
https://doi.org/10.2165/00023210-200620110-00001
https://doi.org/10.1093/schbul/sbw113
https://doi.org/10.1016/j.bbi.2020.04.027
https://doi.org/10.1016/j.bbi.2020.04.027
https://doi.org/10.1016/s0140-6736(79)91261-3
https://doi.org/10.1016/s0140-6736(79)91261-3
https://doi.org/10.1001/archpsyc.56.11.993
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0034
http://refhub.elsevier.com/S0165-1781(20)33234-0/sbref0034

	A commentary revisiting the viral hypothesis of schizophrenia: Onset of a schizophreniform disorder subsequent to SARS CoV- ...
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	REFERENCES


