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Narrative Review: COVID-19

ABSTRACT
Despite several reports of the neuropsychiatric effects 
of coronavirus disease 2019 (COVID-19) in older adults, 
only a few cases of COVID-related psychosis have been 
reported in young patients. This case-based review 
compares the clinical presentations of 2 previously 
published cases of adolescent patients who developed 
psychosis in the context of COVID-related complications 
with a new case of a male adolescent who developed 
post-COVID psychosis. A discussion to raise clinicians’ 
awareness of COVID-related psychosis in young patients 
as well as the need for cautious use of antipsychotic 
medications in this highly vulnerable age group is also 
provided. 
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The unrestrained spread of the new coronavirus severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), which 

causes coronavirus disease 2019 (COVID-19), was an unanticipated 
and significant threat to the world, influencing every realm of 
society. Most countries shut down, allowing only essential activities 
and public interactions to control the spread and escalation of 
the infection.1 Even young individuals not directly infected with 
COVID-19 were negatively affected during the pandemic due to 
psychosocial stress from strict social distancing, family financial 
stress, fear of getting infected, and social isolation from school 
lockdowns.2 In addition, COVID-related disruptions in daily 
routines also drastically affected the young population.3 Research 
has shown children to have increased irritability, increased clinging 
behavior, inattention,4 poor sleep, poor appetite, agitation, and 
anxiety.5,6 Although data are lacking in young individuals, studies in 
older adults have shown that COVID-19 can affect the brain directly 
or indirectly to result in various neuropsychiatric symptoms.7 
However, it is surprising that there are only 4 published cases8–11 of 
COVID-related psychosis in adolescents, 2 of which are associated 
with the high level of psychosocial stress and the other 2 cases due to 
biologically mediated effects of SARS-CoV-2 on a developing brain.

Interestingly, all these cases had different underlying mechanisms 
for the development of psychosis. Two of the 4 patients8,9 did not 
have active SARS-CoV-2 infection; however, they still developed 
psychosis due to COVID-related psychosocial and medical stress. 
The other 2 patients10,11 had new-onset psychosis during COVID-
associated medical complications. However, none of the patients 
reviewed developed psychosis after a complete recovery from 
COVID-19 (ie, post-COVID psychosis) with no COVID-associated 
complications. Of note, post-COVID psychosis has been reported in 
the adult population after recovering from COVID-19.12,13 Here, we 
present, to our knowledge, the first report (case 3) of post-COVID 
psychosis in an adolescent male without prior history of psychiatric 
symptoms or COVID-associated medical complications. This review 
compares clinical presentations of the new and the 2 published 
cases of psychosis secondary to direct infection with SARS-CoV-2 
to enhance clinicians’ awareness and to discuss the cautious use of 
antipsychotic medications in a young and vulnerable population.

METHODS

The current case (case 3) of post-COVID psychosis was 
discovered after the senior author (M.U.S.) was requested to assess 
an adolescent patient with new-onset psychosis. A literature search 
to find any prior instances of post-COVID psychosis in the younger 
population was conducted using PubMed, CINAHL, PsycINFO, 
Scopus, and Web of Science with no restrictions. The following search 
terms were employed for this search: COVID-19 OR SARS-CoV-2 
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OR coronavirus disease 2019 AND psychosis OR psychotic 
OR delusion OR hallucinations OR schizophrenia. The search 
yielded a total of 1,641 articles after deleting 346 duplicates. 
However, after children and adolescent were added to the 
search terms, we could only find 2 cases of psychosis that 
were directly linked to infection with SARS-CoV-2.10,11 The 
new case was added to the 2 published cases for this review 
after informed consent was obtained from the patient’s 
family.

RESULTS

As shown in Table 1, a total of 3 cases were reviewed 
(1 new and 2 published cases) with 2 female and 3 male 
adolescents and a mean ± SD age of 15.7 ± 1.5 years. Case 
110 was reported in a Black male and case 211 in an Irish 
female. The new case (case 3) was reported in a South 
Asian male. Cases 2 and 3 were positive on the PCR 
(polymerase chain reaction) test for COVID-19, but case 
1 was only positive for COVID-19 antibodies. All patients 
in the reviewed cases received psychiatric and medical 
treatment, including antipsychotic medications. However, 
antipsychotic treatment was not effective in case 1, in which 
the patient only responded to combined treatment with 
steroids, antibiotics, and intravenous fluids for the post-
COVID complication multiple inflammatory syndrome in 
children (MIS-C). The patient in case 2 was managed with 
intravenous immunoglobulins, low-dose benzodiazepine, 
and antipsychotic medication for her COVID-associated 
complication, which was parainfectious encephalitis. None 
of the patients had a history of psychiatric illness, except 
for the patient in case 2 who had a mild learning disorder.

History for Case 3 (new case)
A 17-year-old South Asian male adolescent with no 

prior psychiatric history presented with bizarre behavior, 
paranoid delusions, and auditory hallucinations after 3 
weeks of testing positive on the PCR test for COVID-19. The 
patient’s family reported only mild respiratory symptoms 
and low-grade fever with mild fatigue and tiredness without 
losing taste or smell. The patient was reported to recover 
completely within 2 weeks of testing positive with no 
complications. However, a week later, the patient started to 
have persecutory symptoms of being followed by someone 
accompanied by severe agitation, aggression, emotional 

lability, and lack of sleep. There were no symptoms of 
racing thoughts, flight of ideas, self-injurious behavior, or 
goal-directed activities to suggest bipolarity in this patient. 
Initially, the patient refused to visit a physician but eventually 
agreed to be seen virtually. On psychiatric consultation, the 
patient presented with flat affect and a depressed mood 
with an unkempt appearance and poor eye contact. The 
urine drug screen was negative, and the patient scored 25 
on the Mini-Mental State Examination.14 On mental status 
examination, the patient was noted to have poor insight 
with intact memory and orientation. The patient refused 
to take any medications for his psychosis, but after the 
family encouraged him to start a low dose of antipsychotic 
medication, he was started on aripiprazole 2 mg/d. Although 
the patient showed mild improvement in psychosis and 
agitated behavior, he continued to have agitation, lack of 
sleep, decreased appetite, self-isolation, and blunted affect. 
After 3 weeks, he agreed to increase the aripiprazole dose 
from 2 mg/d to 5 mg/d, which significantly reduced his 
psychosis and depressive symptoms within a week.

DISCUSSION

Although this review is based on only 3 cases linked 
to SARS-CoV-2 infection, the differences in underlying 
diagnosis, clinical presentation, and treatment of psychosis 
for each of these cases can be clearly observed (Table 1). 
The lack of prior psychiatric history in the reviewed cases 
suggests that psychosis was most likely associated with 
infection with SARS-CoV-2. Although the COVID-related 
psychosis in these cases could have been exacerbated by 
the psychosocial stress from the social isolation and school 
lockdowns,15 the primary reason for new-onset psychosis 
was most likely due to the biologically mediated brain effects 
of SARS-CoV-2 infection. Here, we will attempt to describe 
various mechanisms underlying COVID-related psychosis 
in the new and published cases.10,11 

As can be seen in Table 1, psychosis in cases 1 and 3 occurred 
several days after the patients recovered from the COVID-
19 symptoms. However, in case 1, psychosis only occurred 
during the MIS-C, which is a postinfectious inflammatory 
process recently observed in many instances of SARS-CoV-2 
infection.16 The presence of COVID antibodies in case 1 
suggests that a past exposure to COVID-19 triggered an 
inflammatory response to precipitate autoimmune psychosis. 
Acute psychosis in case 2 was also observed during a severe 
COVID-19 complication, parainfectious encephalitis. This 
case resembled the clinical presentation of akinetic mutism, 
which includes lack of spontaneous movements and loss of 
speech. This case had the most devastating consequences of 
all the reviewed cases, with incomplete recovery until the 
time the case report was submitted. At hospital discharge, this 
patient was recommended for long-term neuropsychiatric 
follow-up. None of the other patients had such long-lasting 
neuropsychiatric effects from COVID-19.

Case 3 is the only patient that presented with post-
COVID psychosis with no COVID-related complications. 

Clinical Points
 ■ Only 2 cases of COVID-induced psychosis have been 

reported in young patients, each with a different clinical 
presentation.

 ■ The new case added in this case-based review is the only 
report of post-COVID psychosis in an adolescent male after 
a complete recovery from COVID-19 symptoms.

 ■ Antipsychotic treatment of COVID-induced psychosis may 
be temporary and may respond to short-term low-dose 
antipsychotic therapy.
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The psychosis started after a week of complete medical 
recovery from 2 weeks of relatively mild COVID-19 
symptoms. The patient became extremely paranoid about 
someone persecuting him, followed by agitation, aggression, 
emotional lability, and insomnia. We found no other cause 
for new-onset psychosis, and his urine drug screen was 
also negative. The presentation was consistent with first-
episode psychosis, and had we not known that the patient 
had tested positive for COVID-19, it would have been a 
plausible diagnosis; however, the patient did not require 
any antipsychotic treatment after being discontinued from 
aripiprazole for 11 months. 

The neuropsychiatric symptoms from COVID-19 differ 
in severity and range from deficits in taste and smell to 
encephalitis and acute brain dysfunction.17 These symptoms 
may be mediated by direct or indirect biological effects of 
SARS-CoV-2 infection. However, there seems to be much 
more evidence for the indirect than the direct brain effects 
of the virus. Postmortem brain studies in COVID-19 
patients did not find evidence for direct brain effects of the 
virus.18 The indirect effects are thought to be mediated by 
the hypoxic injury to a young brain from acute respiratory 
distress from COVID-19.18 A young developing brain may 
also be more vulnerable than an adult brain to the other 
central nervous system effects of COVID-19.3 Increased 
levels of proinflammatory cytokines; interleukin-6 (IL-
6); tumor necrosis factor-α, IL-8, IL-10, and IL-2R; and 
C-reactive protein (CRP) observed with SARS-Cov-2 
infection have been significantly correlated with the severity 
of COVID-19 symptoms.19,20 An overwhelming increase 
in proinflammatory cytokines, known as the cytokine 
storm, has been frequently associated with COVID-related 
deaths.21–23 Although proinflammatory markers were not 
assessed in all cases, significant elevations in IL-6 and CRP 
levels were reported in case 3,10 which correlated with 
symptom severity. Cytokine-induced neuroinflammation, 
in turn, may activate autoantibodies, such as autoantibodies 
against N-methyl-d-aspartate (NMDA) receptors,24 which 
could be the mechanism underlying psychosis in case 2.8

Finally, we will discuss why clinicians need to take a 
cautious approach when using antipsychotic medications 
in a vulnerable age group with medical complications. 
Although all cases, regardless of the underlying mechanism, 
received antipsychotic treatment, the patient in case 1 
presented the most complex management issues due to 
neuroinflammation, exemplifying the interface between 
psychiatric and medical disorders. The antipsychotic 
medication haloperidol worsened this patient’s behavior, 
consistent with the MIS-C diagnosis. It took a relatively long 
time for this patient to respond to combined treatment with 
steroids, antibiotics, and intravenous fluids. However, a high-
dose methylprednisolone therapy may have also contributed 
to the neuropsychiatric symptoms in this patient, which 
started after the initiation of the steroid and improved after 
its discontinuation.

In case 2, the effects of initial treatment with low-dose 
antipsychotic medication are not described, but the patient 

gradually responded to intravenous immunoglobulins and 
methylprednisolone for suspected autoimmune encephalitis. 
This patient continued to have intellectual and physical 
symptoms even after 4 months of symptom onset. In contrast 
to cases 1 and 2, the patient in case 3 responded well to low-
dose treatment with aripiprazole (2–5 mg/d) with no adverse 
effects. Aripiprazole was selected for its partial agonism at 
the dopamine-2 receptors,25 which may carry a lower risk of 
adverse effects, especially at low doses and in a young patient. 
Although these management observations are based on only 
3 cases, they underscore the need to identify the mechanisms 
underlying psychosis, as the antipsychotic response and 
tolerability may differ between patients. In addition, 
adolescents with underlying severe medical conditions are 
highly vulnerable to the adverse effects of antipsychotic 
therapy, especially with high-dose antipsychotic treatment. 
Although the 2 cases of stress-induced psychosis during the 
pandemic are not discussed here, it is worth mentioning 
that 1 of these patients diagnosed with anti-NMDA receptor 
encephalitis8 had a similar intolerance and lack of efficacy 
with antipsychotic medications as reported in cases 1 
and 2. These observations suggest that young patients are 
more likely to respond to and tolerate lower antipsychotic 
doses, which in turn help develop a positive attitude toward 
psychotropic medications with increased medication 
adherence. Finally, although steroids have saved thousands 
of patients with cytokine storm, their use in a vulnerable 
young population requires caution, as steroids are known 
for their mood-altering effects.

CONCLUSION

Young patients with COVID-related neuropsychiatric 
symptoms, including psychosis, need to be monitored 
closely and diagnosed quickly, and their management should 
be based primarily on their underlying medical condition. 
To facilitate diagnosis and timely and effective management, 
mental health care providers should be aware of different 
clinical presentations of COVID-related psychosis. At the 
same time, active and effective psychosocial support is 
crucial for young individuals to prevent psychosis and any 
negative long-term effects of the pandemic. Furthermore, 
clinicians should avoid using high-dose antipsychotic 
pharmacotherapy to prevent adverse effects in young and 
vulnerable patients.
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