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BACKGROUND 
The ongoing COVID-19 pandemic has already 
lead to at least 202 million documented 
infections and 4.3 million deaths worldwide.1 
This pandemic has not only lead to acute 
morbidity and mortality but also persistent 
physical and neuropsychiatric sequelae among 
the people who recover from the acute infection.  
Persistent neuropsychiatric symptoms are 
common in critically ill patients discharged from 
an intensive care unit (ICU)2, but such problems 
are being reported from people who suffered 
only mild or even asymptomatic Covid-19 
infection. Problems like cognitive impairment, 
delirium, extreme fatigue, and clinically relevant 
mood symptoms have been reported from 
patients who suffered mild or even 
asymptomatic infection.3,4  
Recent evidence suggests that there is two way 
relationship between psychiatric illness and 
Covid-19. Psychiatric illness can be both a risk 
factor for and consequence of COVID-19. In a 
large electronic health record based cohort study 
of over 60,000 COVID-19 cases, a diagnosis of a 
psychiatric disorder during the last one year 
was associated with a 65% increased risk of 
COVID-19 when compared with a matched 
cohort of patients with physical health issues 
without psychiatric diagnoses.5  Furthermore, 
over the 3 months following COVID-19 
diagnosis, 18% of patients were diagnosed with 
a psychiatric diagnosis, with nearly 6% 
representing a new diagnosis (e.g., dementia, 
anxiety, and insomnia). Similar increases in 
incident psychiatric diagnoses among US adults 
with COVID-19 were reported by Czeisler et al.6 
Etiologies of Neuropsychiatric Symptoms: 
Covid-19 is caused by SARS CoV-2. 
Coronaviruses traditionally are considered 
pulmonary diseases, often with accompanying 

GI symptoms.7 However, COVID-19 patients 
have demonstrated a high prevalence of 
neuropsychiatric symptoms.5 There are four 
proposed mechanisms of CNS involvement by 
SARSCoV-2. 
First, neuropsychiatric symptoms of COVID-19 
are often caused by the impact of delirium. 
Patients with severe covid-19 infection, 
especially the elderly  are at high risk of 
delirium due to a combination of multiple 
factors like electrolyte abnormalities, liver 
inflammation, impaired renal function, hypoxia, 
hyperinflammation, and isolation.8,9 These 
patients who develop delirium frequently suffer 
from both acute and long-term neuropsychiatric 
effects.10,11  
Second route by which SARS-CoV-2 can affect 
the CNS function is viral-induced immune 
reaction and autoimmunity. A viral induced 
inflammatory response can lead to blood brain 
barrier (BBB) dysfunction, resulting in immune 
cell infiltration and CNS tissue damage.8  
Third route is SARS-CoV-2-induced 
coagulopathy. Viral invasion of vascular 
endothelium leading to activated thrombotic 
and inflammatory cascades can lead to 
cerebrovascular events.8  Stroke is the most 
common neurological finding on imaging of 
hospitalized patients for SARS-CoV-2.12. 
Furthermore, stroke itself is a risk factor for 
depression, and other neuropsychiatric 
problems. 
Finally, direct viral invasion of the CNS, though 
uncommon, has been demonstrated. A few 
reports have identified the virus in the CNS, but 
this is rare, even among patients who are 
severely symptomatic.13,14  
Neurocognitive Disorders: 

There are few data regarding the long-term 
cognitive consequences of COVID-19. A study 
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conducted among 279 patients hospitalized with 
COVID-19 found that 34% reported memory 
loss and 28% described impaired concentration 
approximately 3 months after discharge.15 In 
Taquet et al’s large EHR study, new onset 
dementia following hospitalization for COVID-
19 was 2–3 times more common than what was 
observed after hospitalization for other medical 
events.5  
In cases of severe COVID-19, long-term 
cognitive deficits are likely the sequelae of 
delirium experienced during the acute phases of 
illness. Particularly in older patients, delirium is 
one of the most common symptoms in COVID-
19 patients presenting to the ED, and can be the 
only or primary symptom of SARS-CoV-2 
infection.10 Delirium occurs in at least 30% of 
patients hospitalized with COVID-19  and is 
substantially more common in those requiring 
ICU admission.16,17,18. It is a known fact that 
delirium is a major risk for long term cognitive 
impairment. For example, a seminal study in 
adults with respiratory failure or shock 
admitted to the medical or surgical ICU 
identified global cognitive impairment (of 
equivalent severity to mild Alzheimer’s disease) 
in 24% at 1 year after discharge.2  Delirium has 
also been described in COVID-19 patients who 
do not experience severe medical 
complications16,17, and there have been reports 
of “brain fog” among patients experiencing 
milder symptoms who were never hospitalized 
and presumably did not experience delirium3,4  
Hence it is important that patients who are 
discharged after surviving covid-19 must be 
screened for neurocognitive effects of COVID-
19. Comorbidities that affect cognition (e.g., 
depression, anxiety, fatigue, sleep disturbance) 
and reversible causes (e.g., nutritional 
deficiencies, endocrinopathies, metabolic 
derangements) should be screened for and 
corrected as indicated. Patients with more 
pronounced symptoms may benefit from formal 
neuropsychological evaluation. There are no 
evidenced-based medications for neurocognitive 
problems due to COVID-19 (or similar 
conditions), but stimulants or medications used 
for the treatment of neurodegenerative 
disorders (e.g., acetylcholinesterase inhibitors, 
memantine) may be appropriate depending on 
patient comorbidities.  
 

Mood and Anxiety Disorders: 
Patients with COVID-19 infection are at 
increased risk for depression and anxiety both 
during the infection as well as after recovery 
from acute infection.19 At about 1 month after 
infection, 31–38% of patients report depressive 
symptoms, 22–42% report anxiety symptoms, 
and 20% report obsessive-compulsive 
symptoms.20,21 Rates vary depending on the 
population studied, methods used to evaluate 
symptoms, and how long after infection 
symptoms are assessed.19 One prospective study 
of patients in New York City described 
symptom severity during hospitalization and 
14–17 days later. During hospitalization, 36% of 
participants reported anxiety and 29% reported 
depression; 14–17 days later, the prevalence of 
anxiety and depression had decreased (9% and 
20%, respectively), but acute stress symptoms 
emerged in 25%.22 
While depressive and anxiety symptoms are 
more common than formal mood or anxiety 
diagnoses in COVID-19 survivors, a significant 
proportion of patients meet diagnostic criteria 
for a psychiatric disorder. In the study by 
Taquet et al., a new or recurrent anxiety 
disorder was documented in 12.8%and 
depressive disorder in 9.9%. Severe COVID-19 
disease was associated with higher rates of these 
diagnoses, but all patients with COVID-19 had 
higher rates of psychiatric diagnoses when 
compared to controls.5 Depressive and/or 
anxiety symptoms following COVID-19 are 
more likely in females  and those with infected 
family members, post-infection physical 
discomfort, severe infection, elevated 
inflammatory markers, and prior psychiatric 
diagnoses.20,2123,24 
Suicidal ideation is also elevated following 
COVID-19 diagnosis. In one study, 3.5% of 
respondents reported suicidality at 1 month 
following infection.20. There have been 
numerous case reports of COVID-19 patients 
attempting to kill themselves during or prior to 
hospitalization.25,26 However till date there is no 
evidence to suggest that the rate of suicide is 
any different among the patients recovered from 
Covid-19.  
There have been few interventional studies 
targeting anxiety and depression in COVID-19 
patients. Progressive muscle relaxation training  
and an internet-based integrated intervention 
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(including self-help with relaxation, 
mindfulness, self-compassion skills) were both 
associated with lower depression and anxiety 
scale scores in patients admitted to Chinese 
hospitals.27,28,29 There are no well-defined 
pharmacologic guidelines for management of 
depression and anxiety following SARS-CoV-2 
infection.30 However, the general approach to 
psychiatric symptom management in the 
medically ill can also be applied to this 
population. Medications must be chosen 
considering the general health of the patient and 
possible drug interaction. Selective serotonin 
reuptake inhibitors (SSRIs) are generally well-
tolerated options for depression and anxiety. 
However paroxetine may not be an appropriate 
choice due to its short half-life, anticholinergic 
side effects and increased risk of drug-drug 
interactions. 
Post-Traumatic Stress Disorder: 
The prevalence of PTSD among COVID-19 
patients appears to range from 20 to 30%, while 
the prevalence of less strictly defined post-
traumatic stress symptoms (PTSS) varies 
widely.31,32,33,34 For example, in a study of more 
than 700 clinically stable, hospitalized COVID-
19 patients in China, 96.2% reported significant 
PTSS associated with COVID-19.32, where PTSS 
were observed in only 31% in a British cohort 
evaluated 4–8 weeks after discharge from a large 
university hospital.31 By comparison, in a study 
of 64 Korean COVID-19 patients interviewed 
approximately 2.5 months following hospital 
discharge, 20.3%met criteria for PTSD.33  And 
similarly, in a cohort of 185 Italian patients who 
had been hospitalized with COVID-19, 22.2% 
met criteria for PTSD at a 2-week post-discharge 
follow-up visit.34  Younger age, female gender, 
need for ICU care and past history of psychiatric 
illness were identified as risk factors for 
development of PTSD/PTSS following SARS-
CoV-2 infection.31,34  
Pharmacotherapy specific to PTSD/PTSS related 
to COVID-19 has not been studied. Basic 
principles of treatment for PTSD in the 
medically ill can be applied, considering 
potential drug-drug interactions and possible 
organ dysfunction when selecting medications 
and doses. Evidence supports the use of the 
serotonin-norepinephrine reuptake inhibitor 
(SNRI) venlafaxine and SSRIs ( other than 

Paroxetine) for PTSD in medically ill patients.35 
Exposure-based cognitive behavioral therapy 
(CBT) has the highest level of evidence in those 
with PTSD, while supportive counseling, 
resilience training and psychological first aid 
have some evidence in treating PTSD.36  Of note, 
psychological debriefing is not beneficial for 
PTSD, may cause harm, and should be 
avoided.36 
Psychotic Disorders: 
Some studies have suggested that rates of 
psychosis increase during epidemics and 
pandemics. An observational study from China 
reported a 25% increased incidence of psychotic 
disorders.39  This relationship has been largely 
attributed to the substantial psychosocial stress 
of the pandemic, but, as described previously, 
more direct mechanisms have also been 
suspected. Of interest, 0.9–4% of people exposed 
to viral infections develop psychosis38, which is 
much higher than the incidence in the general 
population of 15.2 in 100,000 persons.39. The 
ongoing CoroNerve surveillance study 
identified new-onset psychosis in 10 of the first 
153 patients with acute COVID-19-related 
neuropsychiatric complications.17 There have 
been several cases from multiple countries 
describing first-episode psychotic symptoms in 
COVID-19 patients.40,41  COVID-19 psychosis is 
often characterized by notable disorganization 
and confusional features.40,41 Compared to 
patients who develop psychosis precipitated by 
pandemic-related stress, these patients may be 
less likely to suffer from paranoia or delusional 
content about COVID-19.40 They may also be 
less likely to have a family history of psychosis 
and more likely to present at an atypical age 
with subacute onset and relatively fast recovery 
following treatment with low-dose 
antipsychotics.40  
It is important to know that medications used 
for treatment of Covid-19 can too lead to 
psychosis. Chloroquine and 
hydroxychloroquine, which were previously 
used in COVID-19 care, can cause hallucinations 
and other psychotic symptoms. High-dose 
corticosteroids, which are often used in 
treatment of severe COVID-19 infection, can 
cause psychotic symptoms.  
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CONCLUSION 
Recent evidences suggest that the impact of the 
COVID -19 extends far beyond acute morbidity 
and mortality. Many studies clearly show that 
the survivors of COVID-19 frequently suffer 
from a range of neuropsychiatric illness. These 
problems are seen not only in patients who 
suffered from severe acute illness but also 
among those who suffered from mild or 
asymptomatic acute illness. In this period of 
pandemic COVID-19 should be considered as a 
possible cause of psychosis, depression, anxiety 
or cognitive disorder. The general public as well 
as heath workers need to be educated about 
these sequelae of COVID-19.  Physicians must 
be trained to detect and treat or refer cases 
suffering from the neuropsychiatric sequalae of 
covid-19. Comprehensive long term studies 
need to be carried out to fully understand the 
impact of this pathogen. Further studies are also 
needed to devise appropriate treatment plans to 
manage the neuropsychiatric sequelae of 
COVID-19.   
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