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Herein we evaluate the impact of COVID-19 restrictions on antidepressant effectiveness of intravenous (IV)
ketamine in adults with treatment-resistant depression (TRD). We conducted a case series analysis of adults with
TRD (n = 267) who received four ketamine infusions at an outpatient clinic in Ontario, Canada, during COVID-19
restrictions (from March 2020 - February 2021; n = 107), compared to patients who received treatment in the
previous year (March 2019 - February 2020; n = 160). Both groups experienced significant and comparable

improvements in depressive symptoms, suicidal ideation, and anxiety with repeated ketamine infusions. Effec-
tiveness of IV ketamine was not attenuated during the COVID-19 period.

1. Introduction

Since March of 2020, when the Coronavirus disease 2019 (COVID-
19) outbreak was declared a global pandemic by the World Health Or-
ganization (WHO), many countries across the world adopted public
health measures to prevent the spread and/or lessen the burden of the
disease. These public health measures, which have largely remained in
place since the WHO declaration, have included the closure of non-
essential services/businesses, such as fitness facilities and many work-
places, as well as prolonged periods of social isolation and quarantines.
Evidence shows quarantine/social isolation measures (although effec-
tive at lessening the burden of COVID-19) increase the risk of negative
mental health outcomes, especially among vulnerable groups such as
individuals with pre-existing mood disorders (Hao et al., 2020; Wang
et al., 2021).

Indeed, social support is a key factor in maintaining good physical
and psychological health, resilience to stress, and achieving positive
outcomes in individuals with mood disorders (Ozbay et al., 2007; Wang
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et al., 2018). Furthermore, individuals with mood disorders are at
greater risk of COVID-19-related morbidity and mortality, and needing
post-acute care after hospital discharge (Castro et al., 2021). Despite the
well-demonstrated negative effects of social isolation measures on
overall health outcomes, especially in individuals with prior mood dis-
orders, no study has yet investigated the impact of these measures on the
outcomes of individuals receiving antidepressant therapies. For
example, social isolation, loneliness, circadian rhythm disturbance and
pandemic-related stressors may be hypothesized to attenuate the anti-
depressant effects of both pharmacological and non-pharmacological
interventions (Lee et al., 2018; Maj et al., 2020; McIntyre et al.,
2020a; Park et al., 2020).

Intravenous (IV) ketamine is a rapid-acting treatment option that has
demonstrated effectiveness in adults with treatment-resistant depression
(TRD) who have not responded to multiple other treatment trials
(Mclntyre et al., 2020b). Rapid-onset reduction in suicidal ideation has
also been observed, making ketamine a potentially lifesaving treatment
for some individuals (Bartoli et al., 2017). After acquiring an adequate
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supply of personal protective equipment, our IV ketamine outpatient
program remained operational throughout the pandemic as providing
rapid-acting antidepressant, and potentially anti-suicidal treatment for
patients with TRD was deemed an essential service (McIntyre et al.,
2021).

Given the rapid, widespread adoption of prolonged social isolation
measures and their impacts on mental health, an investigation into their
impact on the outcomes of patients receiving antidepressant therapy,
such as ketamine, is a priority question for both treatment providers and
patients. Herein, we compared the antidepressant effects of ketamine in
patients receiving treatment during the COVID-19 pandemic versus
patients receiving treatment prior to the emergence of COVID-19 in
Ontario, Canada.

2. Methods

We performed a retrospective case series analysis of adults receiving
four IV ketamine infusions (0.5-0.75 mg/kg) over ~2 weeks for TRD in
an outpatient clinic in Ontario, Canada to evaluate treatment response
during COVID-19. Treatment outcomes were compared between adults
who received treatment during COVID-19 (i.e., March 2020-February
2021, inclusive) and before COVID-19 (i.e., “controls” - March 2019-
February 2020, inclusive). The full treatment protocol has been
described elsewhere (McIntyre et al., 2020c).

During COVID-19, our clinic followed provincial and regional public
health guidelines to protect patients and staff members, with updates
every 3-7 days. Initial consult appointments and follow-up appoint-
ments with a staff psychiatrist were completed virtually, either over the
phone or using provincial telemedicine. These appointments were not
delayed at any point by COVID-19. During ketamine infusion treat-
ments, only one patient was allowed in the waiting room at a time, and
caregivers were not permitted to enter the clinic or be in the room with
the patient during the treatment. Upon arrival, all patients were actively
screened for COVID-19 symptoms and were required to wash their
hands. Immediately after handwashing, patients were directed into in-
dividual patient rooms to complete all forms and clinical measures,
instead of in the waiting room. All staff and patients were required to
wear personal protective equipment (PPE) while at the clinic. From
March 10th 2020 to April 9th 2020, all out-of-province patients and new
initial infusions were suspended, treatment capacity was reduced, and
treatment booking times were increased from 40 minutes to 60 minutes.
The clinic began accepting new patients for initial treatments in April
2020, and infusions were resumed for out-of-province patients in May
2020. Securing PPE was a limiting factor in treatment capacity. In May
2020, the clinic returned to pre-COVID-19 capacity and infusion
booking times were decreased from 60 minutes to 45 minutes.

Analysis of this data was approved by a community research ethics
board. All statistical analyses were conducted in SPSS V. 26.0 (Armonk,
NY: IBM Corp). Mixed models were performed to compare changes in
depressive symptoms, measured using the Quick Inventory for Depres-
sive Symptomatology - Self Report 16 (QIDS-SR16) and suicidal ideation
(SI; QIDS-SR16 SI item) from pre-treatment to post-infusion 4, with
symptoms measured after each infusion . Mixed models comparing
changes in anxiety symptoms (i.e., measured using the Generalized
Anxiety Disorder-7 [GAD-7] scale) and functional disability (i.e., Shee-
han Disability Scale [SDS] total score) from pre-treatment to post-
infusion 3 and post-infusion 4 were also conducted. In all models, we
used an autoregressive covariance structure and adjusted for age, sex,
number of past antidepressant trials, and baseline symptom severity.
Bonferroni corrections were used to account for multiple post-hoc be-
tween-group comparisons.

3. Results

A total of 267 subjects were included in our analyses, including 107
cases who received ketamine treatment during the COVID-19 pandemic
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(mean age = 44.5, SD = 13.3; 52.0% female) and 160 comparators who
received ketamine treatment before the COVID-19 pandemic (mean age
= 46.2, SD = 15.2; 56.3% female). Level of treatment resistance was
comparable between cases and controls, with a mean of 8 past antide-
pressant trials in both groups (SD = 5). Overall, mixed model analyses
did not show statistically significant differences in response to IV keta-
mine treatment in adults who received IV ketamine during the COVID-
19 pandemic compared to the ‘control’ group (Fig. 1). Overall, signifi-
cant reductions in depressive symptoms (F(4, 630) = 48.73, p < .001), SI
(F(4, 627) = 17.34, p < .001), anxiety (F(2, 344) = 52.84, p < .001, and
function were observed with repeated infusions (F(2, 318) = 36.17,p <
.001. There was a significant group by infusion interaction on GAD-7
scores, with follow-up pairwise comparisons showing significantly
greater reductions in anxiety from baseline to post-infusion 3 (p = .044)
in the control group compared to those receiving treatment during the
COVID-19 pandemic, but no significant difference from baseline to post-
infusion 4 (p = .078).

4. Discussion

In this study, we report that adults with TRD who received four IV
ketamine infusions during the COVID-19 pandemic experienced
commensurate symptomatic improvements compared to patients who
received the same treatment prior to the pandemic. To our knowledge,
no other studies have evaluated the possibility of attenuated antide-
pressant efficacy during periods of restrictions on in-person social in-
teractions, despite the importance of social support in the treatment of
mental illness. As IV ketamine must be administered in-person, both
patients and healthcare providers must weigh the risks and benefits of
increased chance of exposure to COVID-19 with an important, and
potentially life-saving, medical treatment. The effectiveness of IV keta-
mine, despite restrictions and lockdowns that limit social interactions,
should be considered during the decision-making process.

Furthermore, emerging evidence suggests that individuals with
serious mental illness, including treatment-resistant depression (TRD),
are at increased risk for contracting COVID-19 and are more likely to
experience adverse health outcomes if hospitalized (Wang et al., 2021).
Although underlying pathophysiological mechanisms that contribute to
this increased risk have not yet been sufficiently evaluated, it can be
conjectured that treating serious mental illness may reduce adverse
outcomes related to COVID-19 in this population (Rosenblat et al.,
2014).

Taken together, patients and treatment providers should not expect
that individuals receiving IV ketamine treatment during the COVID-19
pandemic would experience an attenuated treatment response. The
extent to which these findings can be generalized to other mental ill-
nesses or psychiatric treatment modalities remains to be determined.
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B. Suicidal Ideation
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Fig. 1. Changes in depressive symptoms (QIDS-SR16), suicidal ideation (QIDS-SR16 suicidal ideation item), anxiety symptoms (GAD-7), and functional disability
(SDS) with four ketamine infusions in adults with treatment-resistant depression receiving treatment before (n = 160) and during (n = 107) the COVID-19 pandemic.
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