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|. Introduction

Since the declaration of the global COVID-19 pandemic on March 11, 2020, by the World
Health Organization (WHO), there have been insurmountable long-term challenges facing the
healthcare landscape (Wang and Han, 2021). In the United States, the economic sector decreased
by an annual rate of 32.9% in the second quarter of 2020 alone, which was the largest drop since
1945 (Chen et al, 2021).

Following the pandemic’s initial onset came emerging recognition of a novel clinical
syndrome—Ilong COVID. Interestingly, initial research efforts into long COVID began via
preliminary studies in Italian patients and various patient advocacy platforms including
grassroots online patient surveys, all of which depicted “long haulers” with persistent symptoms
and ensuing morbidity following initial COVID-19 infection; since then, research has been and
continues to be ongoing to better understand the phenomenon of long COVID (Rubin, 2020)
(Ceban et al, 2022). Worldwide, there are an estimated 65 million individuals, at a minimum,
with long COVID, which represents approximately 10% of all patients infected with severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The occurrence may be even higher than
this estimate due to the percentage of undocumented or undiagnosed cases (Ballering et al,
2022). The incidence of those with long COVID is estimated as 10%-12% of vaccinated patients
and 50%-80% of cases that were hospitalized (Ceban et al, 2022) (Bull-Otterson, 2022). This
section of the resource document provides a scoping review of current literature on long COVID
as pertinent to the general psychiatrist, as they are uniquely poised to care for affected patients
given the high degree of neuropsychiatric symptomatology. Here, we specifically describe the
clinical picture of long COVID, considerations in the evaluation of patients, and potential role
for interventions.

1. Terminology of Long COVID

In general, prolonged symptoms following initial COVID-19 infection, often extending past the
clearance of the SARS-CoV-2 virus, are referred to as long COVID. However, adding to the
complexity of the discussion is the varying terminology and clinical criteria put forth by medical
organizations and used in current literature to describe this clinical entity. As a result, we have
outlined key vocabulary relating to this topic. Specifically, long COVID may also be referred to
as post-COVID-19 conditions, long-haul COVID, post-acute COVID-19, post-acute sequelae of
SARS-CoV-2 infection, long-term effects of COVID, and chronic COVID, all of which are
synonymous, referring to the same clinical phenomena and etiology. For the sake of clarity, we
will refer to this clinical entity as long COVID throughout our text. According to the World
Health Organization (WHO), long COVID is defined as the continuation of symptoms, or
development of new symptoms, 3 months after initial COVID-19 infection, whereby these
symptoms are persistent for at least two months in patients with confirmed or probable SARS-
CoV-2 infections (World Health Organization, 2022). Meanwhile, the Centers for Disease
Control and Prevention (CDC) states that the diagnosis of long COVID begins at least four
weeks after initial infection with SARS-CoV-2 and can occur in patients even if the initial
COVID-19 infection was asymptomatic or mild (Centers for Disease Control and Prevention,
2022). The National Institute for Health Care and Excellence (NICE) requires cases of long
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COVID to have had symptoms continuing for more than 12 weeks and to not be explained by an
alternative diagnosis (National Institute for Health and Care Excellence, 2022).

I111. Risk Factors for Long COVID

Facilitating timely recognition of individuals at risk of long COVID may result in earlier
connection to care and treatment. Associated risk factors with the development of long COVID
include a gradient increase with age and Body Mass Index (BMI), in addition to female sex,
belonging to an ethnic minority, a history of COVID-19 infections that required hospital or
intensive care unit (ICU) admission with need for supplemental oxygenation, and high symptom
burden of initial infection (such as dyspnea and chest pain) (Sudre et al, 2021) (Subramanian et
al, 2022) (Dauvis et al, 2023). A history of preexisting comorbidities has also been associated with
the incidence of long COVID, such as a prior psychiatric disorder, hypertension, chronic
pulmonary disorders, diabetes mellitus, and in general any chronic illness (Poyraz et al, 2021)
(Galal et al, 2021). Laboratory testing indicative of an increased systemic inflammatory state,
such as elevated D-dimer, C-reactive protein (CRP), and lymphocyte levels, has also been
associated with the onset of long COVID. While a range of risk factors have been provided here,
this list is by no means exhaustive; in fact, the recent NICE guidelines have identified this area as
a current research priority to promote improved recognition of factors that may predispose
individuals to develop long COVID.

1V. Long COVID Pathophysiology

Various hypotheses have been put forth to potentially explain the neuropsychiatric
manifestations of long COVID. While this research is ongoing and generally exists in early
stages, it builds upon prior research from post-viral illnesses (Yong, 2021) (Monje and Iwasaki,
2022). A large body of research focuses on COVID-related neuroinflammation, which has been
shown to contribute to the dysregulation of glial and neuronal cells and can lead to neural circuit
dysfunction that impairs both cognitive and neuropsychiatric processes following COVID-19
infection (Wright-Jin and Gutmann, 2019). This phenomenon is not unique to the SARS-CoV-2
virus; in fact, many other viral infections are associated with post-acute infection syndromes
(PAISs) that result in neurocognitive impairment (Choutka et al, 2022). It is hypothesized that
with the SARS-CoV-2 virus, the immune response may cause neuroinflammation, in which there
is a direct increase in cytokines, chemokines, and immune cell trafficking in the brain that
induces reactive states for nearby immune cells and microglia (Monje and Iwasaki, 2022). Other
projected mechanisms for long COVID include autoimmunity, where immune cells are primed
for molecular mimicry, excessive activation of neuronal pathways that promote synaptic pruning
and neuron depletion, excitotoxicity of glutamate/N-methyl-D-aspartate pathways, dysfunctional
brain stem signaling, endothelial and microvascular abnormalities, and a functioning reservoir of
SARS-CoV-2, marked by the persistence of viral levels in patients with long COVID (Davis et
al, 2023) (Swank et al, 2023) (Proal and VanElzakker, 2021) (Boldrini et al, 2021).

V. Long COVID Neuropsychiatric and Mental Health Sequelae

a. Hospitalized Patients
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The development of long-term neuropsychiatric symptoms has been found to be increased in
patients hospitalized for COVID-19, and even more so in those that required ICU admission or
developed encephalopathy (Taquet et al, 2021). The most common symptoms included fatigue,
headache, and neurocognitive changes such as attention deficit (Yaksi et al, 2022). Compared to
patients with other respiratory infections, patients diagnosed with COVID-19 were at increased
risk of having any first neurological or psychiatric diagnosis at the 6-month mark following
diagnosis—specifically anxiety disorders, mood disorders, psychotic disorders, insomnia,
cognitive deficits, and dementia (Taquet et al, 2022). In particular, the risk of cognitive deficits,
dementia, and psychotic disorders remained elevated 2 years following COVID-19 diagnosis;
however, the risk of anxiety and mood disorders began to decrease starting at the 6-month mark
(Taquet et al, 2021) (Taquet et al, 2022). Regardless, due to the impact of mental health on physical
health, it remains imperative to screen for anxiety and mood disorders on post-discharge visits
even beyond the 6-month mark. This is highlighted in a study by Yaksi et al (2022), which noted
that the duration of long COVID was increased as the depression score of the patients increased.
Substance use disorders and insomnia were also more common in COVID-19 survivors than in
those who had influenza or other respiratory tract infections. The risk of neuropsychiatric
diagnoses was greater with the emergence of the delta variant; however, it remained unchanged
with the emergence of the omicron variant (Taquet et al, 2022).

b. Qutpatients
The risk of developing neuropsychiatric symptoms is also elevated in patients with COVID-19

who did not require hospitalization for their symptoms; however, it is lower than that of those
hospitalized and placed in the ICU or those with an encephalopathy diagnosis while hospitalized.
Regardless, the risk of developing mood disorders, anxiety disorders, psychotic disorders, or
substance use disorders for the first time in the months following a COVID-19 diagnosis remained
elevated (Taquet et al, 2022). There is also evidence to indicate that patients with a history of
mental health issues may be at higher risk of presenting persistent psychiatric symptoms
(Efstathiou et al, 2022). These diagnoses were found to be elevated even in comparison to sequelae
of influenza or other respiratory tract infections (Taquet et al, 2021). Due to this elevated risk of
psychiatric syndromes, patients should be screened for previous COVID-19 infection during
outpatient visits with subsequent screenings for mood disorders, bipolar disorders, psychotic
disorders, anxiety disorders, post-traumatic stress disorder (PTSD), and substance use disorders.

Long COVID must be differentiated from the well-documented exacerbation of psychiatric
conditions due to the general effects of the pandemic. Responses from 12 featured countries
indicated self-reported worsening of psychiatric conditions in two-thirds of the participating
patients, determined by their significantly higher scores on scales for general psychological
disturbance, PTSD, and depression since the beginning of the pandemic (Gobbi et al, 2020). Other
studies showed an increase in psychotic features in the noninfected population as well, indicating
that the pandemic had a major psychological impact on the general population (Loch et al, 2022).

c. Post-traumatic Stress Disorder
Previous coronavirus outbreaks, such as severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome (MERS), have been associated with significantly elevated rates of
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PTSD in survivors—even several months after diagnosis (Efstathiou et al, 2022). PTSD also seems
common in patients following COVID-19 diagnosis (Badenoch et al, 2021). It remains unclear if
setting of care or disease severity impacts the incidence of PTSD diagnosis, as it does other
psychiatric conditions; however, some studies have found PTSD in 30% of COVID-19 patients
who required hospitalization (Nalbseandian et al, 2021). Preexisting mental health problems have
been found to increase the risk of post-infection PTSD (Badenoch et al, 2021). Women, the elderly,
children, less educated, low-income groups are more vulnerable to PTSD, while comorbidity of
chronic mental and somatic disorders and a lack of social connection and social support are
possible risk factors (Xiao et al, 2020). Outpatient screening for previous COVID-19 infection and
subsequent need for hospitalization should be added to behavioral health interviews, as well as
utilization of PTSD screens such as the PCL-5—even in patients that did not previously screen
positive for trauma.

d. Cognitive Symptoms
Primary cognitive symptoms include deficits in reasoning, problem-solving, spatial planning,
working memory, word retrieval, and attention (Fine et al, 2022). This impairment is more
prominent in severe COVID-19 infections and may have delayed onset from, fluctuate, or be
continually present from the acute infection phase. A multidisciplinary approach to treatment is
ideal, and referrals to neuropsychology, speech/language pathology, and occupational therapists
may be helpful in treatment.

Patients should be screened for signs of cognitive symptoms using validated tools and instruments,
such as the Montreal Cognitive Assessment (MOCA), the Mini Mental State Examination
(MMSE), the Saint Louis University Mental Status, the Short Test of Mental Status, or the Mini-
Cog®©. They should also undergo thorough neurological examination to identify focal neurological
deficits, and neuroimaging should be considered in patients with findings of new or worsening
focal neurological deficits or cognitive symptoms. Basic labs should also be ordered to screen for
reversible factors contributing to cognitive symptoms, including complete blood count (CBC),
vitamin B12, thiamine, folate, homocysteine, 1,25-dihydroxy vitamin D, magnesium, liver
function tests, comprehensive metabolic panel (CMP), thyroid function tests (TFT) (thyroid-
stimulating hormone, free T3, free T4). In high-risk patients, one may consider syphilis rapid
plasma reagin and human immunodeficiency virus testing. Polypharmacy should also be
addressed, and patients encouraged to limit use of antihistamine, anticholinergic, and
antidepressant/anxiolytic medications that can contribute to cognitive symptoms. Clinicians
should assess the impact of cognitive symptoms using standardized patient-reported assessments,
including activities of daily living; instrumental activities of daily living; school, work, and
avocational (ie, hobbies); and quality of life.

e. Somatic Symptom Disorder and Long COVID
Of increasing interest is the overlap between long COVID and illnesses such as myalgic
encephalomyelitis/chronic fatigue syndrome and somatic symptom disorder (Komaroff and
Lipkin, 2023) (Horn et al, 2023). This correlation is of particular concern in patients who
experienced only mild bouts of COVID-19 and whose long COVID symptoms often remain
medically unexplained (Kachaner et al, 2022). Somatic symptom disorder is estimated to be 5%-
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7% of the general population with resulting decrease in functioning and quality of life (D’Souza
and Hooten, 2023), with some recent studies demonstrating higher rates up to 64% in patients with
persistent COVID-19 symptoms (Horn et al, 2023) (Kachaner et al, 2022). These same studies
have noted possible associations with mood-anxiety disorders, age, sex, prior diagnoses of somatic
symptom disorders, history of trauma/PTSD, alexithymia, and perfectionism. Incidence of
functional neurological disorders (FND) in long COVID patients remains complicated and
controversial, with some papers citing inadequate characterization of neurological symptoms and
lack of overt evaluation of “positive” features of FND, while others note the negative impact and
loss of appropriate medical services to long COVID patients who receive an FND diagnosis
(Alonso-Canovas et al, 2023) (Teodoro, 2023) (Van der Feltz-Cornelis et al, 2023). Given the
increasing concern of this overlap, the wide-ranging definition of long COVID, and the known
subsequent risk of disability, it is of vital importance to include assessment of somatization and
functional neurological symptoms in long COVID evaluations. Evaluations must be done
objectively and thoroughly and take into consideration the broad nature of long COVID symptoms
and poorly understood mechanism of the syndrome, as in the early waves of the pandemic, many
patients’ long COVID symptoms were inappropriately labeled as psychological in origin before
long COVID has been identified (Van der Feltz-Cornelis et al, 2023).

Table 1: Screeners for Outpatient Assessment of Long COVID (Fine et al, 2022) (Herrera et
al, 2021) (Sevin et al, 2018)

Cognition e Montreal Cognitive Assessment
e TrailsAandB
e Mini Mental State Examination

Depression e Hospital and Anxiety Depression
Scale
e Patient Health Questionnaire-9
Anxiety and trauma e General Anxiety Disorder-7
e Post-Traumatic Stress Disorder
Checklist
e Hospital and Anxiety Depression
Scale
Fatigue e Fatigue Severity Scale

e Modified Fatigue Impact Scale
e Patient-Reported Outcomes
Measurement Information System

Fatigue.
Somatic symptom disorder e The Somatic Symptom Disorder-B
Criteria Scale (SSD-12)
e PHQ-15
Quality of life e EuroQol Five-Dimension (EQ-5D)
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e CDC Health-Related Quality of Life
“Healthy Days Measure” (CDC
HRQOL-14)

Table 2: Long COVID Mental Health Outpatient Assessment Recommendations (Fine et al,
2022) (Herrera et al, 2021)

1. Screen patient for psychiatric symptoms and determine timeline of psychiatric symptoms
in context of COVID-19 infection using validated tools and instruments and clinical
diagnostic interview (see Table 1)

a. Mood disorders such as depressive or bipolar disorders or symptoms
b. Anxiety disorders and symptoms
c. Trauma and stressor-related disorders and symptoms
d. Psychosis
e. Somatic symptom disorder
f. Functional neurological disorder
2. Screen patient for cognitive concerns using validated tools and instruments (see Table 1)
a. Attention and concentration impairment
b. Short- and long-term memory impairment
c. Executive dysfunction
d. Mental fatigue
e. Processing speed

3. Determine need for ancillary services such as occupational, speech, or physical therapy
for cognitive and/or physical rehabilitation

4. Determine need for more in-depth neuropsychological testing for more debilitating
symptoms of cognitive impairment

5. Determine need for neurological, cardiology, sleep, physical medicine, and rehabilitation
or pulmonology evaluations through physical exam and comprehensive history and
medical review of systems

6. Perform comprehensive medication and supplement review for those that may be
contributing to psychiatric, fatigue, or cognitive symptoms

V1. Other Long COVID-Related Symptoms/Disorders

a. Post-1CU Syndrome
The post-1CU population is of particular note when monitoring for symptoms of long COVID. Up
to 20% of hospitalized patients infected with SARS-CoV-2 require admission into the ICU, out of
which more than 88% require endotracheal intubation and invasive mechanical ventilation
(Nanwani-Nanwani et al, 2022). Moreover, COVID-19 patients usually require longer periods of
mechanical ventilation and sedation than do non-COVID-19 critically ill patients, which when
added to steroid therapy, favors a predisposition to the development of delirium and subsequent

© Copyright, American Psychiatric Association, all rights reserved.



Page 9 of 20

mental health disorders as well as increases physical and respiratory sequelae (Nanwani-Nanwani
et al, 2022).

For these reasons, patients with COVID-19 who require ICU admission are at increased risk of
post-ICU syndrome (PICS) (Ramnarain et al, 2021). This syndrome encompasses a constellation
of symptoms, including but not limited to cognitive impairment, anxiety, depression, and PTSD
(Sevin et al, 2018). These diagnoses overlap with those noted in long COVID, which may imply
that PICS plays a role in the development of these symptoms in ICU patients. About 3 out of 4
patients in general are found to meet PICS criteria post-1CU discharge. Symptoms of psychiatric
disorders, including cognitive disorders, were found in 32% and 31% of patients, respectively
(Nanwani-Nanwani et al, 2022). Patients who suffered from septic shock, lung injury requiring
mechanical ventilation, and delirium were at increased risk of PICS. Additionally, patients who
are younger, of the female sex, have poor recall of their ICU stay, or have longer duration of ICU
sedation are at elevated risk of PICS (Biehl and Sese, 2020). Steroid therapy also puts patients at
increased risk of PICS (Nanwani-Nanwani et al, 2022). Prior to COVID-19, patients with PICS
could see impairments persisting for as long as 5 to 15 years (Biehl and Sese, 2020). As COVID-
19 patients have been requiring mechanical ventilation and sedation at higher rates than non-
COVID-19 ICU patients, monitoring for PICS and residual sequelae will be imperative in an
outpatient setting.

The first outpatient visit following discharge should be scheduled 2-4 weeks after patients have
been discharged home. The visit should consist of medication reconciliation, counseling, and
screenings for insomnia, depression, anxiety, PTSD, and cognitive deficits. Tools used may
include the MOCA, the Hospital Anxiety and Depression Scale, the Post-Traumatic Stress
Disorder checklist, Trails A and B, and the MMSE (Sevin et al, 2018). European Quality-of-Life
Five Domains for mobility, self-care, usual activities, pain/discomfort, and anxiety/depression may
also be useful in assessment (Biehl and Sese, 2020). Treatment will depend on findings and
includes pharmacotherapy and psychotherapy, as well as providing the family with education
(Sevin et al, 2018).

Table 3: Visit Components and Screening Recommendations at First Post-ICU Outpatient
Appointment (Sevin et al, 2018)

Visit components e Medication reconciliation and counseling
e Screening of insomnia, depression, anxiety, PTSD, and cognitive
changes
Potential screening e Montreal Cognitive Assessment (MOCA)
tools e Hospital and Anxiety Depression Scale
e Post-Traumatic Stress Disorder checklist
e TrailsAand B
e Mini Mental State Examination (MMSE)
e EuroQol Five-Dimension
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Several studies have recommended the development of ICU recovery centers in order to facilitate
the multidisciplinary care these patients will need. Post-COVID-19 ICU clinics bring together
specialists in pulmonology, cardiology, pulmonary rehabilitation, physical and occupational
therapy, and behavioral health (Neff, 2020). Scheduled patients should be those thought to be at
highest risk for post-ICU complications, with risk factors of septic shock and lung injury,
especially when treated with mechanical ventilation, and delirium (Sevin et al, 2018).
Development of these clinics would allow for better coordination of care, leading to overall
improved outcomes for this patient population.

b. Sleep Disorders

Insomnia remains a prominent manifestation of long COVID as well, with duration of
hospitalization increasing the risk of developing a sleep dysfunction (Pataka et al, 2021). One study
found sleep problems were present in 57% of COVID-19 patients compared to 31% in healthcare
providers and 18% in the general population. Another study confirmed that the group most affected
by sleep problems during the pandemic was patients with COVID-19, with a pooled prevalence
rate of 74.8%, followed by healthcare providers (36.0%) and then by the general population
(32.3%.) After 6 months following diagnosis, two-thirds of patients reported continued sleep issues
and fatigue (Pataka et al, 2021).

Several diagnostic measures of sleep dysfunctions may be utilized in an outpatient setting, with
the most commonly used being the Pittsburgh Sleep Quality Index for many sleep disorders or the
Insomnia Severity Index to screen for insomnia alone (Pataka et al, 2021). Management should
include sleep hygiene; identification of various risk factors at individual, interpersonal,
institutional, and community levels; and early and accurate recognition of sleep dysfunction and
psychological distress. Additional treatments may include cognitive behavioral therapy (CBT) and
counseling on progressive muscular relaxation (Pataka et al, 2021). Behavioral sleep hygiene
strategies include avoiding caffeine, avoiding screen time, avoiding liquids before bed to prevent
interruption of sleep with the need to urinate, engaging in relaxation activities, and maintaining a
consistent sleep/wake schedule (Fine et al, 2022). Nutritional supplements may have benefits, as
subjective sleep quality can be improved by the use of amino acids, melatonin, and vitamin D
(Fine et al, 2022). Sleep disorders in long COVID may also represent untreated or inadequately
treated mood, anxiety, or trauma disorders.

c. Autonomic Dysfunctions
Patients with long COVID are also at increased risk of autonomic dysfunction, with symptoms
including orthostatic intolerance, palpitations, tachycardia, syncope, orthostatic hypertension,
labile blood pressures, dizziness, fatigue, and exercise intolerance. The most common autonomic
diagnoses associated with long COVID are orthostatic intolerance and postural orthostatic
tachycardia syndrome, which often follow a viral infection (Blitsteyn et al, 2022). In evaluation
(particularly behavioral health evaluation), it is important to rule out anxiety-related disorders as
an etiology of these symptoms prior to diagnosing an autonomic dysfunction. To evaluate for
autonomic dysfunction, clinicians should perform a 10-minute stand test recording heart rate and
blood pressure while supine and after standing 3 minutes, 5 minutes, 7 minutes, and 10 minutes.
Consider obtaining a tilt table test in symptomatic individuals with a negative 10-minute stand test.
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Recommended initial laboratory tests in individuals with suspected autonomic dysfunction include
CBC, CMP, TFT, vitamin B12, ferritin, morning cortisol, antinuclear antibody panel, erythrocyte
sedimentation rate, and CRP. Pulse oximetry to rule out persistent hypoxemia and an
electrocardiogram to assess for palpitations and tachycardia are also useful. Ultimately, referral to
cardiology or an autonomic specialist is warranted if any positive findings have been noted on a
preliminary assessment.

d. FEatigue
Of nonhospitalized COVID+ patients who followed up 1-6 months after diagnosis, two-thirds

received a new primary diagnosis, with fatigue being the most common (Herrera et al, 2022). In
an outpatient screening setting, it is important to differentiate general or exertional fatigue from
mental or cognitive fatigue. Mental fatigue is defined as a progressive decrease in cognitive
resources over time when participating in cognitive tasks requiring sustained attention and
executive function, independent of deficits from diminished sleep hygiene (daytime sleepiness) or
motivation. Several screeners that may be useful for this distinction include the Fatigue Severity
Scale, Modified Fatigue Impact Scale, and the Patient-Reported Outcomes Measurement
Information System Fatigue (Fine et al, 2022). Clinicians should assess for changes in activities
of daily living, independent activities of daily living, school, work, and avocational (Herrera et al,
2022). Patients should also be evaluated for conditions that may exacerbate fatigue symptoms and
warrant further testing and potential subspecialty referral, including sleep dysfunctions and mood
disorders including anxiety, depression, and PTSD. A medication review should be conducted to
investigate medications that may be contributing to fatigue, particularly antihistamine,
anticholinergic, and antidepressant/anxiolytic medications that can contribute to fatigue in patients
with long COVID. Treatment includes a titrated return to activity program, discussing energy
conservation strategies, encouraging healthy diets and hydration, and treating underlying sleep or
mood disorders that may be contributing (Herrera et al, 2022).

VII. Subacute COVID-19:

Currently, the literature does make a distinction between long COVID and subacute COVID-19.
Subacute COVID-19 is defined as symptoms present between 4 to 12 weeks from initial
infection, whereby long COVID is characterized by symptoms persisting or present beyond 12
weeks from initial infection (Nalbandian et al, 2021). In addition to having limited research
focused specifically on it, subacute COVID-19’s categorization as a clinical entity distinct from
long COVID creates numerous challenges ranging from diagnosis to management.

Research does show that patients with subacute COVID-19 may demonstrate significant
impairments in cognition, specifically in executive function and attention/processing speed.
Specific care should be paid to elderly patients, as research has demonstrated that severity in
subacute phase cognitive impairments increases with increased age (Chang et al, 2022). There is
limited evidence to assess the likelihood of patients with subacute COVID-19 progressing to
long COVID; however, clinically, these patients should be monitored and potentially treated, if
applicable, throughout a possible transition point to long COVID.
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VIII. Medications And Supplements of Special Interest

a. Low-Dose Naltrexone
Given the lack of consistently effective pharmacotherapy in long COVID, many clinicians and
long COVID centers have turned to alternative interventions such as low-dose naltrexone (LDN).
The basis for its use stems from proposed long COVID mechanisms, including immune
activation, endothelial damage, thromboses, and neuroinflammation (O’Kelly et al, 2022).
Mainly known as an opioid receptor agonist frequently used for alcohol use disorder, at lower
doses (< 4.5 mg per day), LDN appears to have immune modulation activity and has been shown
to be helpful in diseases such as chronic fatigue syndrome, fibromyalgia, complex regional pain
syndrome, multiple sclerosis, and some forms of arthritis (O’Kelly et al, 2022). At this time,
LDN largely requires out-of-pocket payments and compounding pharmacies and is currently
being studied in clinical trials for long COVID (University of British Columbia, 2023).

b. Aripiprazole
Interest has also been increasing in aripiprazole, an atypical antipsychotic with partial D2

agonism (Gettu and Saadabadi, 2023). This stems from the potential benefit seen with myalgic
encephalomyelitis/chronic fatigue syndrome, which is thought to have mechanistic overlap with
long COVID (Crosby et al, 2021), prior identification of the modulating effects of antipsychotics
on inflammatory cytokines and inducible enzymes, and the overlap of gene expression altered by
both aripiprazole and COVID-19 infection (Crespo-Facorro et al, 2021). Efficacy in long
COVID remains unproven at this time.

c. Antidepressants
Early in the pandemic, selective serotonin reuptake inhibitors (SSRI) were linked to decreased
risk of intubation or death in patients with COVID-19 (Hoertel et al, 2021). This was attributed
to increased plasma levels of inflammatory mediators such as cytokines and chemokines in
COVID-19 and the association of antidepressants with plasma levels of several inflammatory
mediators and prevention of infection of epithelial cells (Hoertel et al, 2021). Antidepressants
included fluoxetine (also identified to have antiviral effects), paroxetine, escitalopram,
mirtazapine, venlafaxine, and fluvoxamine (Hoertel et al, 2021) (Lenze et al, 2020). Recent
studies have linked decreased serotonin levels with the development of long COVID due to
traces of SARS-CoV-2 lingering in the gut biome of long COVID patients and causing
inflammation, platelet hyperactivation, thrombocytopenia, and “enhanced MAO-mediated
serotonin turnover” (Wong et al, 2023). This may further support the use of antidepressant
therapy in long COVID patients presenting with symptoms such as anxiety, mood changes, and
trauma-related symptoms (Fenton and Lee, 2023) (Rus et al, 2023).

d. Psychostimulants
Many long COVID patients report persistence of fatigue and brain fog following their acute
infection, which has resulted in many clinicians looking toward psychostimulants such as
methylphenidate, amphetamine/dextroamphetamine, lisdexamfetamine, and modafinil (Lopez-
Leon et al, 2021) (Pliszka, 2022). Some studies have identified hypometabolism in relevant
cerebral networks (frontal cortex, anterior cingulate, insula, caudate nucleus) and persistent
central nervous system inflammation, mitochondrial toxicity, and microglial activation, which
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further support the therapeutic potential in psychostimulants in long COVID. At this time
efficacy remains unclear, though clinical trials are underway looking at the utility of
psychostimulants in long COVID symptoms (Szigethy, 2023) (Johnson and Goldstein, 2023).

I X. Conclusions

With the rising prevalence of long COVID and ongoing waves of new COVID-19 infections, it is
essential that psychiatrists in various settings and subspecialties become more comfortable with
and competent in the evaluation and management of neuropsychiatric sequelae of COVID-19.
Evaluation of psychiatric and medical comorbidities, collaboration with other medical specialties
and disciplines, and comprehensive treatment planning remain the foundation of long COVID
treatment. Though further investigation into underlying mechanisms and potential treatment is
needed, psychiatrists are inherently well-suited to participate in long COVID evaluations and
provide supportive and targeted treatment to many of the neuropsychiatric and psychological
symptoms utilizing existing interventions and medications. Given the delay in the identification
of this syndrome, and the initial stigmatization and dismissal of early COVID-19 patients,
special care must be taken when evaluating for disorders such as somatic symptoms or FNDs.

Table 4: Long COVID Mental Health Outpatient Treatment Recommendations (Fine et al,
2022) (Herrera et al, 2021) (Sevin et al, 2018) (Moccia et al, 2023) (Parra et al, 2020)

1. For patients with symptoms of mood, anxiety, trauma, somatization, or FND:

a. Treat concurrent conditions such as mood, anxiety, stressor-related, or trauma with
appropriate psychotherapeutic interventions such as CBT,* biofeedback, EMDR,** and
group therapy, and with pharmacological treatments such as antidepressants, anxiolytics,
and alpha-agonists

2. For patients with symptoms of cognitive impairment:

a. Refer to specialists such as neuropsychologists, occupational therapists, or speech-
language pathologists for cognitive rehabilitation

b. In collaboration with appropriate specialties, wean or minimize contributory
prescription medications, over-the-counter medications, and supplements

c. Treat contributory conditions such as mood, anxiety, and insomnia with appropriate
psychotherapeutic and pharmacological interventions as above

3. For patients with symptoms of sleep disruption

a. Consider referral to sleep medicine if concern for sleep disorder such as obstructive
sleep apnea

b. Reinforce proper sleep hygiene techniques and behaviors as first-line intervention

c. Consider sleep medications such as antihistamines, antidepressants, or sedative-
hypnotics

d. Treat contributory conditions such as mood, anxiety, or trauma with appropriate
psychotherapeutic and pharmacological interventions as above

4. For patients with symptoms of psychosis:

a. In collaboration with relevant specialties, rule out neurological conditions such as
encephalitis

b. Consider pharmacological interventions such as antipsychotics

CBT*: Cognitive behavioral therapy
EMDR**: Eye movement desensitization and reprocessing

© Copyright, American Psychiatric Association, all rights reserved.



Page 14 of 20

X. References:

1.

10.

11.

Alonso-Canovas A, Kurtis MM, Gomez-Mayordomo V, et al. Functional neurological
disorders after COVID-19 and SARS-CoV-2 vaccines: a national multicentre
observational study. Journal of Neurology, Neurosurgery & Psychiatry 2023;94:776-777,
published 2023.

Badenoch, JB., Rengasamy, ER., Watson, C., Jansen, K., Chakraborty, S., Sundaram,
RD., Hafeez, D., Burchill, E., Saini, A., Thomas, L., Cross, B., Hunt, CK., Conti, I.,
Ralovska, S., Hussain, Z., Butler, M., Pollak, TA., Koychev., Michael, BD., Holling, H.,
Nicholson, TR., Rogers, JP,. Rooney, AG. “Persistent Neuropsychiatric Symptoms after
COVID-19: A Systematic Review and Meta-Analysis.” Brain Communications, vol. 4,
no. 1, 17 Dec. 2021, https://doi.org/10.1093/braincomms/fcab297.

Ballering, A. V., van Zon, S. K. R., Olde Hartman, T. C., Rosmalen, J. G. M., & Lifelines
Corona Research Initiative (2022). Persistence of somatic symptoms after COVID-19 in
the Netherlands: an observational cohort study. Lancet (London, England), 400(10350),
452-461.

Biehl, Michelle, and Denise Sese. “Post-Intensive Care Syndrome and COVID-19—
Implications Post Pandemic.” Cleveland Clinic Journal of Medicine, 5 Aug. 2020,
https://doi.org/10.3949/ccjm.87a.ccc055.

Blitshteyn, Svetlana, et al. “Multi-Disciplinary Collaborative Consensus Guidance
Statement on the Assessment and Treatment of Autonomic Dysfunction in Patients with
Post-Acute Sequelac of SARS-CoV -2 Infection (PASC).” PM&R, vol. 14, no. 10, Oct.
2022, pp. 1270-1291, https://doi.org/10.1002/pmrj.12894. Accessed 24 Mar. 2023.
Boldrini, M., Canoll, P. D., & Klein, R. S. (2021). How COVID-19 Affects the Brain.
JAMA Psychiatry (Chicago, Ill.), 78(6), 682-683. United States: American Medical
Association.

Bull-Otterson L. (2022). Post-COVID conditions among adult COVID-19 survivors aged
18-64 and >65 years—United States, March 2020-November 2021. MMWR Morb.
Mortal. Wkly Rep. 71(21), 713-717.

Ceban, F., Ling, S., Lui, L. M. W., Lee, Y., Gill, H., Teopiz, K. M., Rodrigues, N. B.,
Subramaniapillai, M., Di Vincenzo, J. D., Cao, B., Lin, K., Mansur, R. B., Ho, R. C.,
Rosenblat, J. D., Miskowiak, K. W., Vinberg, M., Maletic, V., & Mclintyre, R. S. (2022).
Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A systematic review
and meta-analysis. Brain, behavior, and immunity, 101, 93-135.

Centers for Disease Control and Prevention. (2022, December 16). Long COVID or Post-
COVID conditions. Centers for Disease Control and Prevention.

Chang, J. G., Ha, E.-H., Lee, W., & Lee, S. Y. (2022). Cognitive impairments in patients
with subacute coronavirus disease: Initial experiences in a post-coronavirus disease
clinic. Frontiers in aging neuroscience, 14, 994331-994331. Frontiers Media S.A.

Chen, J., Vullikanti, A., Santos, J., Venkatramanan, S., Hoops, S., Mortveit, H., Lewis,
B., You, W., Eubank, S., Marathe, M., Barrett, C., & Marathe, A. (2021).
Epidemiological and economic impact of COVID-19 in the US. Scientific reports, 11(1),
20451.

© Copyright, American Psychiatric Association, all rights reserved.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Page 15 of 20

Choutka, J., Jansari, V., Hornig, M., & Iwasaki, A. (2022). Unexplained post-acute
infection syndromes. Nature medicine, 28(5), 911-923.

COVID-19 rapid guideline: managing the long-term effects of COVID-19. (2020).
National Institute for Health and Care Excellence (NICE). U.S. National Library of
Medicine. (2022, December 7). Covid-19 rapid guideline: Managing the long-term
effects of COVID-19. National Center for Biotechnology Information.

Crespo-Facorro, B., Ruiz-Veguilla, M., Vazquez-Bourgon, J., Sdnchez-Hidalgo, AC.,
Garrido-Torres, N., Cisneros, JM., Prieto, C., Sainz, J. Aripiprazole as a Candidate
Treatment of COVID-19 Identified Through Genomic Analysis. Front Pharmacol. 2021
Mar 2;12:646701. doi: 10.3389/fphar.2021.646701. PMID: 33762960; PMCID:
PMC7982825.

Crosby, LD., Kalanidhi, S., Bonilla, A., Subramanian, A., Ballon, JS., Bonilla, H. Off
label use of Aripiprazole shows promise as a treatment for Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS): a retrospective study of 101
patients treated with a low dose of Aripiprazole. J Transl Med. 2021 Feb 3;19(1):50. doi:
10.1186/s12967-021-02721-9. Erratum in: J Transl Med. 2021 May 21;19(1):217. PMID:
33536023; PMCID: PMC7860172.

Davis, H. E., McCorkell, L., Vogel, J. M., & Topol, E. J. (2023). Long COVID: major
findings, mechanisms and recommendations. Nature reviews. Microbiology, 21(3), 133-
146.

D’Souza RS, Hooten WM. Somatic Syndrome Disorders. [Updated 2023 Mar 13]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK532253/

Efstathiou, V., Stefanu, M., Demetriou, M., Siafakas, N., Makris, M., Tsivgoulis, G.,
Zoumpourlis, V., Kympouropoulos, SP., Tsoporis, JN., Spandidos, DA., Smyrnis, N.
“Long COVID and Neuropsychiatric Manifestations (Review).” Experimental and
Therapeutic Medicine, vol. 23, no. 5, 1 May 2022, p. 363,
www.ncbi.nlm.nih.gov/pmc/articles/PMC9019760/#b134-ETM-23-5-11290,
https://doi.org/10.3892/etm.2022.11290.

Fenton C, Lee A. Antidepressants with anti-inflammatory properties may be useful in
long COVID depression. Drugs Ther Perspect. 2023;39(2):65-70. doi: 10.1007/s40267-
022-00975-x. Epub 2022 Dec 12. PMID: 36532316; PMCID: PMC9742030.

Fine, JS., Ambrose, AF., Didehbani, N., Fleming, TK., Glashan, L., Longo M., Merlino
A, Ng, R., Nora, G., Rolin, S., Silver, JK., Terzic, CM., Verduzco-Gutierrez, M.,
Sampsel, S. “Multi-Disciplinary Collaborative Consensus Guidance Statement on the
Assessment and Treatment of Cognitive Symptoms in Patients with Post-Acute Sequelae
of SARS-CoV-2 Infection (PASC).” PM&R, vol. 14, no. 1, Jan. 2022, pp. 96-111,
https://doi.org/10.1002/pmrj.12745. Accessed 4 July 2022

Galal, I., Hussein, A. A. R. M., Amin, M. T., Saad, M. M., Zayan, H. E. E., Abdelsayed,
M. Z., Moustafa, M. M., Ezzat, A. R., Helmy, R. E. D., Abd_Elaal, H. K., Al Massry, N.
A., Soliman, M. A., Ismail, A. M., Kholief, K. M. S., Fathy, E., & Hashem, M. K. (2021).
Determinants of persistent post-COVID-19 symptoms: value of a novel COVID-19
symptom score. The Egyptian Journal of Bronchology, 15(1), 10.

© Copyright, American Psychiatric Association, all rights reserved.



22.

23.

24,

25.

26.

27.

28.

29.

Page 16 of 20

Gettu, N., Saadabadi, A. Aripiprazole. [Updated 2023 May 16]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK547739/.

Gobbi, S., Plomecka, MB., Ashraf, Z., Radzinski, P., Neckels, R., Lazzeri, S., Dedic, A.,
Bakalovic, A., Hrustic, L., Skorko, B., Es haghi S., Almazidou, K., Rodriguez-Pino, L.,
Alp, AB., Jabeen, H., Waller, V., Shibli, D., Behnam, MA., Arshad, AH., Baranczuk-
Turska, Z., Haq, Z., Qureshi, SU., Jawaid, A. “Worsening of Preexisting Psychiatric
Conditions During the COVID-19 Pandemic.” Frontiers in Psychiatry, vol. 11, 16 Dec.
2020, https://doi.org/10.3389/fpsyt.2020.581426.

Herrera, JE., Niehaus, WN., Whiteson, J., Azola, A., Baratta, JM., Fleming, TK., Kim,
SY., Nagvi, H., Sampsel, S., Silver, JK., Gutierrez, MV., Maley, J., Herman, E.,
Abramoff, B. Multidisciplinary collaborative consensus guidance statement on the
assessment and treatment of fatigue in postacute sequelae of SARS-CoV-2 infection
(PASC) patients. PM&R. 2021 Sep;13(9):1027-1043. doi: 10.1002/pmrj.12684. Epub
2021 Aug 24. Erratum in: PM&R. 2022 Jan;14(1):164. PMID: 34346558; PMCID:
PMC8441628.

Hoertel, N., Sanchez-Rico, M., Vernet, R., Beeker, N., Jannot, AS., Neuraz, A.,
Salamanca, E., Paris, N., Daniel, C., Gramfort, A., Lemaitre, G., Bernaux, M., Bellamine,
A., Lemogne, C., Airagnes, G., Burgun, A., Limosin, F. AP-HP / Universities / INSERM
COVID-19 Research Collaboration and AP-HP COVID CDR Initiative. Association
between antidepressant use and reduced risk of intubation or death in hospitalized
patients with COVID-19: results from an observational study. Mol Psychiatry. 2021
Sep;26(9):5199-5212. doi: 10.1038/s41380-021-01021-4. Epub 2021 Feb 4. PMID:
33536545.

Horn, M., Wathelet, M., Amad, A., Martignéne, N., Lathiere, T., Khelfaoui, K.,
Rousselle, M., El Qaoubii, O., Vuotto, F., Faure, K., Creupelandt, C., Vaiva, G., Fovet,
T., D’Hondt, F. Persistent physical symptoms after COVID-19 infection and the risk of
Somatic Symptom Disorder. J Psychosom Res. 2023 Mar;166:111172. doi:
10.1016/j.jpsychores.2023.111172. Epub 2023 Jan 25. PMID: 36736191; PMCID:
PMC9876030.

Johnson, M., & Amy Goldstein. (2023, July 21). NIH announces long covid treatment
studies with hundreds of patients. The Washington Post. Retrieved from
https://www.washingtonpost.com/health/2023/07/31/long-covid-treatment-studies-nih/.
Kachaner, A., Lemogne, C., Dave, J., Ranque, B., de Broucker, T., Meppiel, E. Somatic
symptom disorder in patients with post COVID-19 neurological symptoms: a preliminary
report from the somatic study (Somatic Symptom Disorder Triggered by COVID-19). J
Neurol Neurosurg Psychiatry. Published August 25, 2022. doi:10.1136/jnnp-2021-
327899

Komaroff, AL and Lipkin, WI. ME/CFS and Long COVID share similar symptoms and
biological abnormalities: road map to the literature. Front Med (Lausanne). 2023 Jun
2;10:1187163. doi: 10.3389/fmed.2023.1187163. PMID: 37342500; PMCID:
PMC10278546.

© Copyright, American Psychiatric Association, all rights reserved.



30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 17 of 20

Lenze, EJ., Mattar, C., Zorumski, CF., Stevens, A., Schweiger, J., Nicol, GE., Miller, JP.,
Yang, L., Yingling, M., Avidan, MS., Reiersen, AM. Fluvoxamine vs Placebo and
Clinical Deterioration in Outpatients With Symptomatic COVID-19: A Randomized
Clinical Trial. JAMA. 2020 Dec 8;324(22):2292-2300. doi: 10.1001/jama.2020.22760.
PMID: 33180097; PMCID: PMC7662481.

Loch, AA., Mota, NB., Roessler, W., Gattaz, WF. “Exacerbation of Psychosis Risk
during the COVID-19 Pandemic: The Disproportionate Impact on the Lower Income
Population.” Psychiatry Research, vol. 307, no. 307, Jan. 2022, p. 114319,
https://doi.org/10.1016/j.psychres.2021.114319. Accessed 5 Apr. 2022.

Lopez-Leon, S., Wegman-Ostrosky, T., Perelman, C., Sepulveda, R., Rebolledo, PA.,
Cuapio, A., Villapol, S. More than 50 Long-term effects of COVID-19: a systematic
review and meta-analysis. medRxiv [Preprint]. 2021 Jan 30:2021.01.27.21250617. doi:
10.1101/2021.01.27.21250617. Update in: Sci Rep. 2021 Aug 9;11(1):16144. PMID:
33532785; PMCID: PMC7852236.

Moccia, L., Kotzalidis, GD., Bartolucci, G., Ruggiero, S., Monti, L., Biscosi, M.,
Terenzi, B., Ferrara, OM., Mazza, M., Di Nicola, M., Delfina, J., Simonetti, A., Caroppo,
E., Janiri, L., Sani, G. COVID-19 and New-Onset Psychosis: A Comprehensive Review.
Journal of Personalized Medicine. 2023; 13(1):104.
https://doi.org/10.3390/jpm13010104.

Monje, M., & lwasaki, A. (2022). The neurobiology of long COVID. Neuron, 110(21),
3484-3496.

Nalbandian, A., Sahgal, K., Gupta, A., Madhavan, MV., McGroder, C., Stevens, JS.,
Cook, JR., Nordvig, AS., Shalev, D., Sehrawat, TS., Ahluwalia, N., Bikdeli, B., Dietz,
D., Der-Nigoghossian, C., Liyanage-Don, N., Rosner, GF., Bernstein, EJ., Mohan, S.,
Beckkley, AA., Seres, DS., Choueiri, TK., Uriel, N., Ausiello, JC., Accili, D., Wan, EY.
(2021). Post-acute COVID-19 syndrome. Nat. Med. 27, 601-615.

Nalbandian, A., Sahgal, K., Gupta, A., Madhavan, MV., McGroder, C., Stevens, JS.,
Cook, JR., Nordvig, AS., Shalev, D., Sehrawat, TS., Ahluwalia, N., Bikdeli, B., Dietz,
D., Der-Nigoghossian, C., Liyanage-Don, N., Rosner, GF., Bernstein, EJ., Mohan, S.,
Beckkley, AA., Seres, DS., Choueiri, TK., Uriel, N., Ausiello, JC., Accili, D., Wan, EY.
“Post-Acute COVID-19 Syndrome.” Nature Medicine, vol. 27, no. 4, 22 Mar. 2021, pp.
1-15, www.nature.com/articles/s41591-021-01283-z#ref-CR10,
https://doi.org/10.1038/s41591-021-01283-z.

Nanwani-Nanwani, K., Lopez-Pérez, L., Giménez-Esparza, C., Ruiz-Barranco, .,
Carrillo, E., Arellano, MS., Diaz-Diaz, D., Hurtado, B., Garcia-Mufioz, A., Relucio, MA,
Quintana-Diaz, M., Urbez, MR., Saravia, A., Bonan, MV., Garcia-Rio, F., Testillano,
ML., Villar, J., de Lorenzo, AG., Aiidn, JM. “Prevalence of Post-Intensive Care
Syndrome in Mechanically Ventilated Patients with COVID-19.” Scientific Reports, vol.
12, no. 1, 13 May 2022, https://doi.org/10.1038/s41598-022-11929-8.

Neff, Todd. “COVID-19 ‘Long-Haulers’ Get Help at Special ICU Clinic.” UCHealth
Today, 19 Oct. 2020, www.uchealth.org/today/covid-19-long-haulers-get-help-at-special-
icu-clinic/.

© Copyright, American Psychiatric Association, all rights reserved.



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 18 of 20

O’Kelly, B., Vidal, L., McHugh, T., Woo, J., Avramovic, G., Lambert, JS. Safety and
efficacy of low dose naltrexone in a long covid cohort; an interventional pre-post study.
Brain Behav Immun Health. 2022 Oct;24:100485. doi: 10.1016/j.bbih.2022.100485.
Epub 2022 Jul 3. PMID: 35814187; PMCID: PMC9250701.

Parra, A., Juanes, A., Losada, CP., Alvarez-Sesmero, S., Santana, VD., Marti, I.,
Urricelqui, J., Rentero, D. Psychotic symptoms in COVID-19 patients. A retrospective
descriptive study. Psychiatry Res. 2020 Sep;291:113254. doi:
10.1016/j.psychres.2020.113254. Epub 2020 Jun 24. PMID: 32603930; PMCID:
PMC7311337.

Pataka, Athanasia, et al. “Sleep Dysfunction in COVID-19 Patients: Prevalence, Risk
Factors, Mechanisms, and Management.” Journal of Personalized Medicine, vol. 11, no.
11, 14 Nov. 2021, p. 1203, https://doi.org/10.3390/jpm11111203.

Pliszka, A. G. (2022). Modafinil: A review and its potential use in the treatment of long
COVID fatigue and neurocognitive deficits. American Journal of Psychiatry Residents’
Journal, 17(4), 5-7. https://doi.org/10.1176/appi.ajp-rj.2022.170402.

Poyraz, B. C., Poyraz, C. A., Olgun, Y., Giirel, O., Alkan, S., Ozdemir, Y. E., Balkan, I.
I., & Karaali, R. (2021). Psychiatric morbidity and protracted symptoms after COVID-19.
Psychiatry research, 295, 113604.

Proal, A. D., & VanElzakker, M. B. (2021). Long COVID or Post-acute Sequelae of
COVID-19 (PASC): An Overview of Biological Factors That May Contribute to
Persistent Symptoms. Frontiers in microbiology, 12, 698169.

Ramnarain, D., Aupers, E., den Oudsten, B., Oldenbeuving, A., de Vries, J., Pouwels, S.
“Post Intensive Care Syndrome (PICS): An Overview of the Definition, Etiology, Risk
Factors, and Possible Counseling and Treatment Strategies.” Expert Review of
Neurotherapeutics, vol. 21, no. 10, 22 Sept. 2021, pp. 1159-1177,
https://doi.org/10.1080/14737175.2021.1981289.

Rubin, R. (2020). As Their Numbers Grow, COVID-19 “Long Haulers” Stump Experts.
JAMA, 324(14), 1381-1383.

Rus, CP., de Vries, BEK., de Vries, IEJ., Nutma, 1., Kooij, JJS. Treatment of 95 post-
Covid patients with SSRIs. Sci Rep. 2023 Nov 2;13(1):18599. doi: 10.1038/s41598-023-
45072-9. PMID: 37919310; PMCID: PMC10622561.

Sevin, CM., Bloom, SL., Jackson, JC., Wang, L., Ely, EW., Stollings, JL. Comprehensive
care of ICU survivors: Development and implementation of an ICU recovery center. J
Crit Care. 2018 Aug;46:141-148. doi: 10.1016/j.jcrc.2018.02.011. PMID: 29929705;
PMCID: PMC6020044.

Subramanian A, Nirantharakumar K, Hughes S, Myles P, Williams T, Gokhale KM,
Taverner T, Chandan JS, Brown K, Simms-Williams N, Shah AD, Singh M, Kidy F,
Okoth K, Hotham R, Bashir N, Cockburn N, Lee S, Turner GM, Gkoutos GV,
Aiyegbusi OL, McMullan C, Denniston AK, Sapey E, Lord JM, Wraith DC, Leggett E,
Iles C, Marshall T, Price MJ, Marwaha S, Davies EH, Jackson LJ, Matthews KL,
Camaradou J, Calvert M, Haroon S. Symptoms and risk factors for long COVID in non-
hospitalized adults. Nat Med. 2022 Aug;28(8):1706-1714.

© Copyright, American Psychiatric Association, all rights reserved.



50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Page 19 of 20

Sudre CH, Murray B, Varsavsky T, Graham MS, Penfold RS, Bowyer RC, Pujol JC,
Klaser K, Antonelli M, Canas LS, Molteni E, Modat M, Jorge Cardoso M, May A,
Ganesh S, Davies R, Nguyen LH, Drew DA, Astley CM, Joshi AD, Merino J, Tsereteli
N, Fall T, Gomez MF, Duncan EL, Menni C, Williams FMK, Franks PW, Chan AT,
Wolf J, Ourselin S, Spector T, Steves CJ. Attributes and predictors of long COVID. Nat
Med. 2021 Apr;27(4):626-631.

Swank, Z., Senussi, Y., Manickas-Hill, Z., Yu, X. G, Li, J. Z., Alter, G., & Walt, D. R.
(2023). Persistent Circulating Severe Acute Respiratory Syndrome Coronavirus 2 Spike
Is Associated With Post-acute Coronavirus Disease 2019 Sequelae. Clinical infectious
diseases: an official publication of the Infectious Diseases Society of America, 76(3),
e487-e490.

Szigethy, Eva. Addressing Cognitive Fog in Long-COVID-19 Patients, NCT05597722.
NIH Clinical Trials. https://clinicaltrials.gov/study/NCT05597722 (accessed 2023-
December-1).

Taquet, M., Geddes, J., Husain, M., Luciano, S., Harrison, PJ. “6-Month
Neufinerological and Psychiatric Outcomes in 236379 Survivors of Covid-19: A
Retrospective Cohort Study Using Electronic Health Records.” The Lancet Psychiatry,
vol. 8, no. 5, 2021, pp. 416-427.

Taquet, M., Sillett, R., Zhu, L., Mendel, J., Camplisson, 1., Dercon Q., Harrison, PJ.
“Neurological and Psychiatric Risk Trajectories after SARS-COV-2 Infection: An
Analysis of 2-Year Retrospective Cohort Studies Including 1 284 437 Patients.” The
Lancet Psychiatry, vol. 9, no. 10, 2022, pp. 815-827.

Teodoro T, Chen J, Gelauff J, Edwards MJ. Functional neurological disorder in people
with long COVID: A systematic review. Eur J Neurol. 2023 May;30(5):1505-1514. doi:
10.1111/ene.15721. Epub 2023 Feb 22. PMID: 36719069.

University of British Columbia, Low-dose Naltrexone for Post-COVID Fatigue
Syndrome, NCT05430152. NIH Clinical Trials. 2923
https://clinicaltrials.gov/study/NCT05430152 (accessed 2023-December-1).

Van der Feltz-Cornelis CM, Moriarty AS, Strain WD. Neurological Dysfunction in Long
COVID Should Not Be Labelled as Functional Neurological Disorder. Viruses. 2023 Mar
18;15(3):783. doi: 10.3390/v15030783. PMID: 36992491; PMCID: PMC10059786.
Wang, Q., & Han, X. (2021). Spillover effects of the United States economic slowdown
induced by COVID-19 pandemic on energy, economy, and environment in other
countries. Environmental research, 196, 110936.

Wong, AC., Devason, AS., Umana, IC., Cox, TO., Dohnalov4, L., Litichevskiy, L., Perla
J, Lundgren, P., Etwebi, Z., 1zzo, LT., Kim, J., Tetlak, M., Descamps, HC., Park, SL.,
Wisser, S., McKnight, AD., Pardy, RD., Kim, J., Blank, N., Patel, S., Thum, K., Mason,
S., Beltra, JC., Michieletto, MF., Ngiow, SF., Miller, BM., Liou, MJ., Madhu, B.,
Dmitrieva-Posocco, O., Huber, AS., Hewins, P., Petucci, C., Chu, CP., Baraniecki-Zwil,
G., Giron, LB., Baxter, AE., Greenplate, AR., Kearns, C., Montone, K., Litzky, LA.,
Feldman, M., Henao-Mejia, J., Striepen, B., Ramage, H., Jurado, KA., Wellen, KE.,
O'Doherty, U., Abdel-Mohsen, M., Landay, AL., Keshavarzian, A., Henrich, TJ., Deeks,
SG., Peluso, MJ., Meyer, NJ., Wherry, EJ., Abramoff, BA., Cherry, S., Thaiss, CA.,

© Copyright, American Psychiatric Association, all rights reserved.



60.

61.

62.

63.

64.

Page 20 of 20

Levy, M. Serotonin reduction in post-acute sequelae of viral infection. Cell. 2023 Oct
26;186(22):4851-4867.e20. doi: 10.1016/j.cell.2023.09.013. Epub 2023 Oct 16. PMID:
37848036.

World Health Organization. (2022, December 7). Post COVID-19 condition (Long
COVID). World Health Organization. https://www.who.int/europe/news-room/fact-
sheets/item/post-covid-19-
condition#:~:text=1t%20is%20defined%20as%20the,months%20with%20n0%200ther%?2
Oexplanation.

Wright-Jin, E. C., & Gutmann, D. H. (2019). Microglia as Dynamic Cellular Mediators
of Brain Function. Trends in molecular medicine, 25(11), 967-979.

Xiao, S., Luo, D., Xiao, Y. “Survivors of COVID-19 Are at High Risk of Posttraumatic
Stress Disorder.” Global Health Research and Policy, vol. 5, no. 1, 5 June 2020,
https://doi.org/10.1186/541256-020-00155-2.

Yaksi, N., Teker, A., Imre, A. “Long COVID in Hospitalized COVID-19 Patients: A
Retrospective Cohort Study.” Iranian Journal of Public Health, vol. 51, no. 1, 10 Jan.
2022, https://doi.org/10.18502/ijph.v51i1.8297. Accessed 18 Jan. 2022.

Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, risk
factors, and treatments. Infect Dis (Lond). 2021 Oct;53(10):737-754.

© Copyright, American Psychiatric Association, all rights reserved.



	Resource Document on the Neuropsychiatric Symptoms of Subacute and Chronic Long COVID
	Prepared by the Council on Consultation-Liaison Psychiatry




