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Brief Report

Exploring Therapeutic Approaches for 
Long COVID Neuropsychiatric Sequelae:
Current Understanding and Potential Strategies

Samuel Reinfeld, DO, and Michael La Sala, DO, MS

COVID-19 continues to infect 
millions of people, and the 
number of those afflicted with 

post–COVID-19 syndrome, also 
known as long COVID or chronic 
COVID-19 syndrome, continues 
to rise. This complex syndrome 
affects multiple organ systems 
and is characterized by persistent 
neuropsychiatric symptoms. While the 
pathophysiology of long COVID is still 
being investigated, it is known to have 
neurologic and psychological sequelae, 
including brain fog, depression, 
anxiety, and trauma reactions.1,2

Despite the significant toll 
long COVID takes on individuals, 
there is limited literature on 
potential therapeutic agents for 
this condition. In this report, we 
discuss several possible therapeutic 
psychopharmacologic agents and 
explore how they may be beneficial 
in the treatment of long COVID.

Bupropion
Bupropion may be a suitable 

option for patients suffering from 
pronounced symptoms of long COVID, 
such as difficulty concentrating, low 
mood, and memory impairment.3 Its 
efficacy in treating anergic depression 
and attention-deficit/hyperactivity 
disorder makes it a natural choice. The 
mechanisms of increased dopaminergic 
and noradrenergic uptake may improve 
low energy, mood, and cognitive 
issues that can result from long 
COVID. Some studies4 suggest that 
bupropion may also attenuate cytokine 
production, which has been linked to 
neuropsychiatric sequelae. Additionally, 
a case series has been published 
describing 2 patients who experienced 
dramatic improvement in their COVID-

induced brain fog with bupropion in 
doses ranging from 150 to 450 mg.5 
However, it is important to note that 
bupropion may exacerbate anxiety 
or headache in certain individuals.

Tricyclic Antidepressants
It has been argued that 

recommending tricyclic antidepressants 
(TCAs) for long COVID is inappropriate 
due to their anticholinergic effects, 
which can worsen the cognition of 
already compromised COVID patients, 
and their high-risk cardiac effects in 
patients with fragile cardiopulmonary 
status.6 While these concerns are 
valid, it is worth noting that a case 
report has described the resolution 
of symptoms after TCA treatment, 
and a full cardiac workup in that 
particular case was negative.6 Further 
research is needed to determine the 
safety and efficacy of TCAs in the 

context of long COVID. TCAs have 
been shown to be effective in treating 
a variety of illnesses, including those 
with neurologic symptoms similar 
to long COVID. The dysregulation 
of inflammatory responses in the 
central and peripheral nervous 
systems is believed to contribute 
to these symptoms, and TCAs have 
been shown to mitigate certain 
proinflammatory cytokines.7 Moreover, 
TCAs, such as clomipramine, have 
good penetration through the blood-
brain barrier, making them readily 
available in the central and peripheral 
nervous systems.7 A multicenter 
observational study8 has already 
demonstrated the effectiveness of TCAs 
in treating long COVID headaches. 
Thus, TCAs have the potential to 
be a candidate for pharmacologic 
treatment of the neuropsychiatric 
sequelae of long COVID.

Table 1. 
Proposed Agents With Their Target Symptoms, Dose Range, and 
Time to Responsea

Study Agent
Target Long 

COVID Symptoms Time to Response Dosages
Reinfeld3 Bupropion Brain fog, low 

mood, memory 
impairment

1–4 months 150–450 mg 
extended release

Gonzalez-
Martinez et al,7 
La Sala et al14

Tricyclic 
antidepressants

Headaches, 
neuropathy, 
anxiety, insomnia, 
depression

1–4 months Amitriptyline 10–75 
mg; nortriptyline 100–
125 mg (nortriptyline 
level 44 ng/mL)

Pliszka9 Modafinil Brain fog, poor 
concentration, 
fatigue

No case studies; article 
was based on the potential 
therapeutic properties of the 
agent’s mechanism of action; 
however, it can be reasonably 
estimated to expect a 
response in 1–3 months

Based on the results 
of the studies cited by 
Pliszka, doses ranged 
from 100 to 400 mg

Li et al12 Naltrexone Fatigue, brain 
fog, insomnia, 
pain

2 months 1–4.5 mg

aAll agents and their respective dosages are used daily.
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Modafinil
Chronic fatigue and post-exertion-

al malaise are major sequelae of long 
COVID. These symptoms overlap sig-
nificantly with myalgic encephalomyeli-
tis/chronic fatigue syndrome. Although 
there are no reported cases in the liter-
ature demonstrating the effectiveness 
of modafinil in treating long COVID, 
its mechanism of action suggests that 
it may be beneficial for future studies.9 
Modafinil, a dopamine reuptake inhib-
itor, is US Food and Drug Administra-
tion–approved for reducing drowsiness 
in patients with sleep disorders and has 
been used off label to improve concen-
tration and reduce fatigue in various 
disorders.10 Its ability to reduce fatigue 
and improve concentration makes it a 
potential candidate for targeting long 
COVID brain fog. Additionally, modaf-
inil has demonstrated anti-inflammato-
ry effects in animal models, which may 
help mitigate the neuropathology asso-
ciated with hyperinflammatory states.11

Naltrexone
Naltrexone, an opioid receptor 

antagonist primarily used for the 
treatment of opioid and alcohol 
dependence, has shown potential as 
a therapeutic agent for long COVID.12 
Although controlled studies are 
lacking, there is emerging evidence 
suggesting its effectiveness in man-
aging certain symptoms associated 
with long COVID.13 At low doses of 
approximately 1–4.5 mg, naltrexone 
exhibits immunomodulatory properties 
and has been found to be effective in 
various autoinflammatory diseases.12 
A recent study13 analyzed 36 subjects 
with a range of long COVID symptoms, 
including fatigue, brain fog, headache, 
low mood, and anxiety. The results 
showed significant improvements in 
energy levels, pain, concentration, 
and sleep after 2 months of low-dose 
naltrexone treatment.13 Importantly, 
the majority of participants reported 
no adverse effects, indicating good 
tolerability of low-dose naltrexone.

While larger-scale studies with 
control groups and longer durations 
are needed to confirm the efficacy 
of naltrexone for the general popu-

lation, these findings suggest that 
it may hold promise as a thera-
peutic option for long COVID.

CONCLUSION

In conclusion, long COVID is 
a complex syndrome that affects 
multiple organ systems, including the 
neurologic and psychological domains. 
Neuropsychiatric symptoms such as 
brain fog, depression, anxiety, and 
trauma reactions have been observed 
in individuals with long COVID, al-
though further research is still required 
to fully understand its pathophysiology.

While the literature on therapeu-
tic agents for long COVID is limited, 
several psychopharmacologic options 
have shown potential in managing its 
neuropsychiatric sequelae (Table 1). 
Bupropion, tricyclic antidepressants, 
modafinil, naltrexone, and selective 
serotonin reuptake inhibitors are 
among the agents that have been 
proposed based on their mechanisms 
of action and preliminary evidence.14

It is important to note that the 
use of these medications should be 
tailored to each individual, considering 
factors such as the severity of symp-
toms, potential drug interactions, and 
overall health status. Furthermore, 
nonpharmacologic interventions, such 
as cognitive-behavioral therapy and 
lifestyle modifications, should also be 
considered as part of a comprehensive 
approach to managing the neuro-
psychiatric symptoms of long COVID.
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