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Telehealth transcranial direct current stimulation for recovery from
Post-Acute Sequelae of SARS-CoV-2 (PASC)
To the Editor,

Post-Acute Sequelae of SARS-CoV-2 infection (PASC) is the syn-
drome of persisting (>1 month) symptoms following COVID-19
illness [1,2]. Neuropsychiatric sequelae are most common,
including central fatigue (up to 87%), cognitive dysfunction (“brain
fog”), pain (e.g., headaches, myalgia), and emotional dysregulation
(e.g., anxiety, depression) [1,2]. PASC can be disabling for otherwise
healthy adults (e.g., preventing return to work), and there is a crit-
ical need for therapeutic interventions.

Noninvasive brain stimulationmay have therapeutic application
for both the acute and chronic stages of COVID-19 [3,4]. Due to its
growing clinical evidence base, transcranial direct current stimula-
tion (tDCS) has potential for therapeutic targeting of these neuro-
psychiatric PASC symptoms, with the advantage of portable and
wearable devices for home-based access.

We have extensively developed a protocol of remotely super-
vised tDCS (RS-tDCS) that provides tDCS as telehealth [3,5]. We
established a tDCS Clinical Telehealth Program at NYU Langone
Health (using the Virtual Visit telemedicine platform) as innovative
clinical care to meet the strong demand for tDCS treatment access.

The tDCS service utilizes Soterix Medical mini-CT devices, using
an “unlock” code for each stimulation session, along with custom-
ized headsets and EASYpad single use pre-saturated sponge elec-
trodes. tDCS treatment parameters are individually determined
based on targeted symptom and published evidence. All stimula-
tion is paired with an ongoing and seated rehabilitation activity,
also based on targeted symptoms.

During the initial setup visit (either in person or virtual visit),
patients are oriented to device use and safety precautions, and
instructed in the procedure for daily at-home self-administration
guided by a tDCS clinician in real-time. Safety and tolerability pro-
cedures follow closely our RS-tDCS research protocol, and rehabil-
itative procedures are described elsewhere [5,6]. tDCS is targeted
for daily (M-F) sessions with live clinician guidance to patients at
home, with safety clearance and confirmation of headset place-
ment, followed by the provision of an “unlock” code to operate
the tDCS device.
1. PASC clinical cases

Based on its potential benefit and the absence of any yet avail-
able options, a growing number of patients with PASC have sought
out tDCS treatment. Here we report the approach and initial out-
comes for the first two patients with PASC seen by our service.
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The patients were referred by their treating neurologists. Both
were otherwise healthy adults who experienced persisting fatigue,
cognitive dysfunction, and other symptoms following acute COVID-
19 illness. Initial clinical assessment included a neuropsychological
testing and self-report inventories. We also developed the Assess-
ment of PASC (A-PASC) inventory of symptoms to match the range
of cognitive, emotional, physical, and functional domains that have
been reported to date ([1,2]; Fig. 1).

tDCS is delivered for 30 minutes � 2.0 mA, using a left anodal
dorsolateral prefrontal cortex (DLPFC) montage guided by clinical
evidence of symptom response [6e9]. Stimulation is paired with
a combination of physical exercise (seated pedaling, using the Cubii
Pro seated elliptical device), online adaptive computerized cogni-
tive training with BrainHQ (Posit Science, San Francisco, California,
Glenn Smith) or Lumosity (http://www.lumosity.com), and guided
mindfulness meditation (The 10MinuteMind byMonique Rhodes).
1.1. Cases

Patient 1: A 42-year-old, right-handed, Black woman presented
for tDCS clinical treatment of PASC in 01/2021, approximately nine
months following COVID-19 illness. She continued to experience fa-
tigue, cognitive impairment, anxiety and depression, dyspnea,
sleep disturbances, and numbness sensation in the right side of
her face.

Patient started her tDCS treatment in January 2021. A compari-
son between initial (08/2020) and repeat (02/2021) neuropsycho-
logical evaluations following 4 weeks of treatment (15 sessions)
demonstrated significant improvements (�1 SD) in visual attention
and processing speed, timed verbal fluency, and cognitive flexi-
bility. Speeded fine motor dexterity was also improved in her left
hand (and remained intact in her right hand). She also reported
clinically significant improvements in cognitive functioning,
depression, and fatigue. Anxiety ratings increased, indicating
ongoing mild anxiety (which she attributed to her approaching re-
turn towork). Sleep remained unchanged andwithin normal limits.
The A-PASC inventory indicated significant improvements across
all affected domains. Importantly, over the course of treatment,
the patient returned to her job, gradually increasing her work
responsibilities.

Patient 2: A 57-year-old, right-handed, White woman presented
for tDCS clinical treatment of PASC in November 2020, approxi-
mately seven months following COVID-19 illness. She experienced
a constellation of persisting symptoms, including marked fatigue
and “brain fog,” emotional dysregulation, intermittent numbness
in her extremities, and pain.
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Fig. 1. The Assessment of PASC (A-PASC) inventory.
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Comparison between initial (11/2020) and repeat (06/2021)
neuropsychological evaluations indicated a stable cognitive func-
tioning (which was intact at baseline). Self-report rating scales of
mood, sleep, fatigue, and pain remained overall stable as well.
However, on the A-PASC inventory, patient reported experiencing
significant improvements across physical, cognitive, emotional,
and functional domains. She was also able to return to work
following tDCS treatment, and to resume most of her prior
activities.

2. Discussion

With these initial cases, we have found that tDCS, in the context
of a home-based rehabilitation program, may provide a treatment
option for patients with PASC. Initial case reports of the use of
tDCS for COVID-19 are emerging, with more studies underway.
However, to our knowledge, these are the first reports of PASC re-
covery using at-home tDCS. Our findings provide early support
that trials of tDCS for PASC are warranted.

Recovery from other post-viral syndromes, including from other
coronaviruses, can be prolonged (taking up to 4 years), with a sub-
set of patients who never fully recover and remain functionally
impaired [10]. Therefore, while a gradual recovery is expected,
the significant improvements experienced by our patients in only
a few months may represent an additive effect of the treatment
to potentiate recovery. A controlled trial for further evaluation of
tDCS will be critical, as well as further evidence to guide dosing
determination.

We targeted tDCS and paired activities for PASC symptoms of
cognitive dysfunction, fatigue, and mood dysregulation. Given the
marked variability in PASC presentation, we have developed the
A-PASC inventory to provide a metric to evaluate treatment benefit.
Treatment may also ultimately be personalized to target specific
PASC symptoms. Return to function may provide the best real-
world indicator of treatment benefit.
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