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Summary

A significant number of coronavirus disease SARS-CoV-2 (COVID-19) patients continue to have symptoms related to
COVID-19 after the acute phase of illness. This post-COVID condition is sometimes called ‘post-COVID syndrome’, ‘long
COVID’ or ‘post-acute COVID-19’. Persistent psychiatric symptoms among COVID-19 survivors such as depression, anxiety,
post-traumatic symptoms and cognitive impairment may be related to psychological factors and neurobiological injury.
COVID-19 related neurological symptoms including anosmia, ageusia, dizziness, headache and seizures may persist for a
long time after the acute COVID-19 illness. Many COVID-19 survivors experience persistent physical symptoms such as
cough, fatigue, dyspnea and pain after recovering from their initial illness. There is a high probability that symptoms of psy-
chiatric, neurological and physical illnesses, as well as inflammatory damage to the brain in individuals with post-COVID
syndrome increase suicidal ideation and behavior in this patient population. COVID-19 survivors without post-COVID syn-
drome may also be at elevated suicide risk. Studies of suicidality in COVID-19 survivors are urgently needed and will be a
new area of suicide research. An appropriate management of psychiatric, neurological and medical conditions may reduce
suicide risk among COVID-19 survivors with or without post-COVID syndrome.

Introduction

The coronavirus disease SARS-CoV-2 (COVID-19) pandemic
began in China in 2019 and quickly spread around the world.1,2

The public health, economic, social and emotional impact of
the pandemic is enormous.1,2 By the time of writing of this art-
icle, more than 72 million people around the world were
infected with COVID-19, and more than 1.6 million people died
of COVID-19.3 The uncertainty about the path, duration, extent
and effect of the pandemic could lead to the global recession
which will probably be long lasting, with no country escaping
its impact.

Over the course of the illness, many individuals with COVID-
19 experience fever or chills, cough, shortness of breath or

difficulty breathing, fatigue, muscle or body aches, headache,
new loss of taste or smell, sore throat, congestion or runny
nose, nausea or vomiting and diarrhea.1 Severe COVID-19 infec-
tions requiring hospitalization may involve acute respiratory
distress syndrome (ARDS), acute cardiac events, shock and mul-
tiorgan failure.

Lately, observations have emerged that a significant number
of COVID-19 patients continue to have symptoms related to
COVID-19 after the acute phase of illness.4,5 According to the UK
COVID Symptom Study, about 10% of patients who have tested
positive for the COVID-19 virus continue to be sick beyond 3
weeks, and a smaller percentage for months.4 This post-COVID
condition is not clearly defined. It is sometimes called ‘post-
COVID syndrome’, ‘long COVID’ or ‘post-acute COVID-19
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syndrome’.5 It has been proposed to define post-acute covid-19
as extending beyond 3 weeks from the onset of first symptoms
and chronic covid-19 as extending beyond 12 weeks.5 We need
to attend to these growing longer-term medical and psycho-
social consequences of COVID-19.

Psychiatric issues

Persistent psychiatric disorders among COVID-19 survivors may
be related to psychological factors and neurobiological injury.6,7

In many cases, it is probably difficult to separate the impact of
psychological factors from neurobiological effects.

Multiple lines of evidence suggest that the psychiatric
sequelae of a coronavirus disease are a significant clinical chal-
lenge.2,4,5 A study of psychiatric consequences of SARS-COV-1
performed at 31–50 months after the infection demonstrated an
occurrence of 54.5% of posttraumatic stress disorder (PTSD),
39% of depression, 32.5% of panic disorder and 15.6% of obses-
sive–compulsive disorder, a tremendous increase from the pre-
infection prevalence of any psychiatric diagnoses of 3%.8 A
recent UK study showed that at 2–3 months from disease onset
COVID-19 patients were more likely to report symptoms of
moderate to severe anxiety and depression in comparison to
controls.9 A study in Italy showed that 1 month after hospital
treatment a considerable percentage of COVID-19 patients
self-rated in the psychopathological range: 28% for PTSD, 31%
for depression, 42% for anxiety, 20% for obsessive–compulsive
symptoms and 40% for insomnia.10

Some COVID-19 patients need to be admitted to an intensive
care unit (ICU).1 Psychiatric conditions, such as PTSD, depres-
sion, anxiety, sleep abnormalities and cognitive impairments,
are frequent among people who required a hospitalization to an
ICU.11 Up to 33 and 43% of patients treated in an ICU, respective-
ly, develop PTSD and depression.12 Neurocognitive deficits have
been observed in 73% of ARDS survivors at the time of hospital
discharge, and 47% at 2 years later.13

Psychological effects

For many people to learn that they are infected with COVID-19
evokes significant emotional stress.6 The experience of the po-
tentially lethal and untreatable disease is the cause of a severe
distress, which may induce a mental illness or aggravate a
pre-existing psychiatric disorder.2,6,14 Symptoms of COVID-19,
especially serious symptoms, worry about infecting other peo-
ple, social isolation and concerns about loss of income and the
ability to work in the future may result in a severe emotional
distress which may persist for a long time.

Neurobiological damage

Viral infection of the brain may have many neurological and
psychiatric consequences, contributing to both the acute phase
of COVID-19 and its potential sequelae.7,15 The combination of
systemic inflammation, hypoxia resulting from respiratory fail-
ure and neuroinflammation may precipitate or worsen psychi-
atric disorders.7,15 Neuroinflammation is an important
etiological factor for many neuropsychiatric and neurocognitive
diseases, including depression, psychosis, autism, alcohol and
drug abuse, sleep disorders, neurodegenerative disorders and
epilepsy.

Depressive symptoms appear to be common in patients with
post-COVID syndrome.7,9,10,15 Major depression is one of the
most frequent neuropsychiatric disorders related to

inflammatory damage to the brain.7,15 Considerable evidence
has linked depressive symptoms to pro-inflammatory factors
and neuroglial failure.7,15

Neurologic manifestations of COVID-19 reported to date in-
clude encephalopathy, stroke, anosmia, ageusia, dizziness,
headache, Guillen–Barre Syndrome, Miller Fisher Syndrome and
skeletal muscle injury/myalgia.16,17 Besides, multiple epileptic
conditions have been observed in patients with COVID-19
including new-onset seizures, convulsive seizures, myoclonic
seizures, status epilepticus and new-onset refractory status epi-
lepticus. COVID-19 related neurological symptoms may persist
for a long time after the acute COVID-19 illness.18

Physical ailments

A significant number of individuals experience persistent phys-
ical symptoms after recovering from their initial illness.19,20 A
recent study in Switzerland showed persistence of symptoms in
a third of ambulatory patients 30–45 days after diagnosis.19

Fatigue, dyspnea and loss of taste or smell were the main per-
sistent symptoms. A study in the USA showed that most com-
mon persistent symptoms included cough, fatigue and
dyspnea.20 Other studies also indicate that COVID-19-related
symptoms such as weight loss, dyspnea, asthenia, chest pain,
palpitations, headache, cutaneous signs, arthralgia, myalgia, di-
gestive disorders and fever may persist among COVID-19 survi-
vors for weeks or months.21

A recent study of patients in Italy hospitalized for COVID-19
found that, an average of 60 days after onset of symptoms,
87.4% still had virus-related symptoms, with 55% having three
or more symptoms, especially fatigue, dyspnea and joint and
chest pain.22 Persistent fatigue, weakness, poor exercise toler-
ance, pain, neurological sequelae and the negative psychologic-
al effects of prolonged ICU stays have been observed among
ARDS survivors.14

Post-COVID syndrome in medical
professionals

Health care professionals frequently get infected with COVID-
19.23–25 According to a recent report, at least 120 physicians in
Western Europe and Asia-Pacific countries died of the corona-
virus disease.24 A recent large study in the U.K. found that rela-
tive to non-essential workers, health care professionals had a
higher risk of severe COVID-19.25 Post-COVID syndrome in
health care professionals decreases their ability to provide med-
ical care and aggravates a shortage of physicians and nurses.

Discussion

Depression, anxiety disorders, PTSD, sleep abnormalities and
cognitive impairments are associated with suicidal behav-
ior.26,27 For example, lifetime risk of suicide among individuals
with untreated depression ranges from 2.2% to 15%.26

Individuals suffering from depression are at 25 times greater
risk for suicide than the general population.26 Physical illnesses
including neurological conditions are also associated with non-
lethal suicide attempts and suicide death.27–29 For example,
chronic pain conditions have been associated with suicidal be-
havior.28 One study found that nearly 9% of suicide victims in
18 U.S. States from 2003 to 2014 had documentation of chronic
pain in their records and that the percentage of suicide victims
with chronic pain grew during the study time frame.28 Also,
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people with seizure disorders have a higher risk of suicide idea-
tion and suicidal behaviors than the general population.27,29

There is a high probability that symptoms of psychiatric,
neurological and physical illnesses, as well as inflammatory
damage to the brain in individuals with post-COVID syndrome
increase suicidal ideation and behavior in this patient popula-
tion (Figure 1). COVID-19 survivors without post-COVID syn-
drome may also be at elevated suicide risk. Studies of
suicidality in COVID-19 survivors are urgently needed and will
be a new area of suicide research. We need to study what fac-
tors may increase suicide risk among the COVID-19 survivors
during and after the recovery. We also need to investigate
whether there is a long-term increased suicide risk among
COVID-19 survivors. Currently, health care professionals and
public health authorities are focused on taking care of COVID-19
patients and containing the coronavirus’s spread in the general
population. Care for mental disorders and psychiatric research
may be somewhat deprioritized during the COVID-19 crisis. It
has been noted that from January to July 2020 ‘635 000 people
died from COVID-19. However, the number of deaths by suicide
is not much lower, 462 000. If governments invested in suicide
research and prevention only 5% of what they invest in dealing
with COVID-19, we could save thousands of lives’.30

It is to be hoped that the studies of possible suicidality
among individuals with post-COVID syndrome and other
COVID-19 survivors will improve our understanding of psychi-
atric condition and suicide risk among COVID-19 survivors and
help to develop suicide prevention interventions for this popu-
lation. It is important to note that an appropriate management
of psychiatric, neurological and medical conditions may reduce
suicide risk among COVID-19 survivors with or without post-
COVID syndrome.
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Figure 1 Risk of suicide in individuals with post-COVID syndrome.
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