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Abstract 

There is a growing interest in the psychiatric properties of the dissociative anaesthetic 

ketamine, as single doses have been shown to have fast-acting mood-enhancing and 

anxiolytic effects, which persist for up to a week after the main psychoactive symptoms 

have diminished. Therefore, ketamine poses potential beneficial effects in patients with 

refractory anxiety disorders, where other conventional anxiolytics have been ineffective. 

Ketamine is a non-competitive antagonist of the N-methyl-D-aspartate (NMDA) glutamate 

receptor, which underlies its induction of pain relief and anaesthesia. However, the role of 

NMDA receptors in anxiety reduction is still relatively unknown. To fill this paucity in the 

literature, this systematic review assesses the evidence that ketamine significantly reduces 

refractory anxiety and discusses to what extent this may be mediated by NMDA receptor 
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antagonism and other receptors. We highlight the temporary nature of the anxiolytic effects 

and discuss the high discrepancy among the study designs regarding many fundamental 

factors such as administration routes, complementary treatments and other treatments. 

1. Introduction 

In the 1960s ketamine was introduced as a safer anaesthetic alternative to its structural 

analog phencyclidine (PCP), which may cause severe emergence delirium in humans [1]. 

Ketamine is a water- and lipid-soluble arylcycloalkylamine which exists as a racemic mixture 

of its two enantiomers, (S)-ketamine and (R)-ketamine, and acts as an antagonist of the 

ionotropic glutamate N-methyl-D-aspartate (NMDA) receptor [2]. The G protein-coupled 

NMDA receptors are widely expressed throughout the central nervous system (CNS) and 

require a coincident binding of glutamate and glycine (or d-serine), and a membrane 

depolarization sufficient to expel magnesium (Mg2+) blocking the channel pore, before 

allowing the influx of calcium (Ca2+) and the propagation of excitatory neurotransmission 

[3,4]. The mechanisms whereby ketamine inhibits NMDA receptors involve reducing the 

mean channel opening time, by occluding the channel pore, and decreasing the channel 

opening frequency, by allosteric binding [5]. At anaesthetic intravenous (IV) doses of 1.0–2 

mg kg-1, this mechanism of action is suggested to achieve a dissociative state accompanied 

by analgesia, sedation, and amnesia [6]. 

As the downstream effects of ketamine become increasingly characterised, its clinical 

applications have expanded to a promising therapeutic option for treatment resistant mood 

disorders [7]. The antidepressant effects of ketamine were first reported in 2000, where 

sub-anesthetic IV doses of 0.5 mg kg-1 alleviated symptoms in patients suffering from major 

depressive disorder within three days [8]. Since then, there have been increasing reports of 

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=4233
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=4282
file:///C:/Users/ameda251/Downloads/guidetopharmacology.org/GRAC/LigandDisplayForward%3fligandId=9152
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=9153
https://www.guidetopharmacology.org/GRAC/FamilyDisplayForward?familyId=75
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how even a single dose of ketamine demonstrates a rapid decrease in depressive and 

suicidal ideation (SI) 40 min post-infusion, which can last up to 14 days [9]. This is in stark 

contrast to the therapeutic delay of 2-4 weeks displayed by selective serotonin reuptake 

inhibitors (SSRIs) and other pharmaceutical therapies used to treat depression [10]. 

However, the rapid improvements in mood and depressive symptoms tend to diminish after 

a matter of days reflecting the transient nature of ketamine [11,12].  

Moreover, there is increasing evidence that ketamine infusion might also be effective in 

treating refractory anxiety and anxiety with treatment-resistant depression (TRD), even 

though clinical data is limited in comparison with the literature on depression [13]. 

“Refractory anxiety is defined as the persistence of anxiety symptoms in the absence of 

response, recovery or remission of the disorder after some form of active treatment” [p802. 

REF NUMBER 14]. Patients with comorbid anxiety and TRD are extremely difficult to treat as 

they often have more severe symptoms and are more susceptible to relapse [15,16]. Thus, it 

is of particular importance to understand the efficacy of ketamine in these patient 

populations as recently highlighted by Banov et al. (2020).  

Refractory anxiety may cause glutamate receptor damage in the hippocampus and neuronal 

atrophy in the prefrontal cortex (PFC), which can result in mood disturbances and cognitive 

deficits [17]. NMDA receptor inhibitors have been shown to restore hippocampal function in 

the stressed brain by reducing NMDA receptor activity in animal models [18]. In addition, 

the antagonism exerted by ketamine on NMDA receptors expressed on inhibitory γ-

aminobutyric acid (GABA) interneurons, causes a subsequent increase in extracellular 

glutamate which in turn activates α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 

(AMPA) receptors [19]. By potentiating the signalling of brain derived neurotrophic factor 
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(BDNF) and mammalian target of rapamycin complex-1 (mTORC1), AMPA receptors are 

critical regulators of synaptic plasticity [20]. Recent research attention has also been 

directed to the role of ketamine’s metabolites in determining its antidepressant 

effectiveness (see reviews by Highland et al., 2021 and Schwenk et al., 2021 [21,22]).   

The use of ketamine to treat mood disorders remains controversial, given its popular 

recreational use in Europe and the United States for its sedating and hallucinogenic effects. 

The political nature of drug policy has also hindered therapeutic exploration of the novel 

mechanisms of this substance [23]. As NMDA receptors are intricately involved in the 

neuronal stress response, altering their function could be a key intervention for acute and 

refractory anxiety disorders [24,25]. However, studies focusing on the efficacy of ketamine 

treatment on refractory anxiety and anxiety with TRD are limited. The number of people 

suffering from anxiety is increasing worldwide, with 14% of the adult European population 

and 18.1% of the adults in the United States reporting to be affected [26]. Consequently, 

refractory anxiety is emerging as a serious mental health condition on scale with depression, 

and the need for effective treatment solutions is self-evident. While recent reviews have 

been published on the use of ketamine in anxiety spectrum disorders, none have focused 

specifically on treatment resistant anxiety. Thus, the purpose of this current review is to 

systematically examine the restricted number of clinical trials and a case study which show 

early signs that ketamine is an effective treatment solution for refractory anxiety.  
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2. Method 

This review was conducted according to recent guidelines outlined by Martinic et al. (2019) 

[27] for standardising the systematic review process (consult the original article for full 

details about this method).  

2.1 Search Strategy 

Two reviewers (J.T. and C.J.H.) searched for relevant articles via PubMed, Web of Science, 

Cochrane Library and the first 200 hits on Google Scholar on September 3rd, 2021 and again 

on January 10th, 2022. Databases were searched using several keywords appearing in article 

titles and abstracts: ((((Ketamine) AND (Anxiety)) OR (Refractory anxiety)) OR (Treatment 

resistant anxiety)). Manuscrips with matching titles and abstracts were removed as 

duplicates and the remaining articles were then screened for subject irrelevant content. An 

additional search was performed in the reference lists of the final selected articles, but no 

further relevant content was identified. 

2.2 Inclusion Criteria 

Inclusion criteria for selected studies were a) the article was written in English, b) it was an 

original study and not a review or meta-analysis, c) the study was not only describing pilot 

data or a protocol, d) the research was conducted on human participants, and e) the study 

included a diagnosis of refractory anxiety with or without TRD. As the Diagnostic and 

Statistical Manual (DSM-5) no longer considers obsessive compulsive disorder (OCD) and 

post-traumatic stress disorder (PTSD) anxiety spectrum disorders, articles assessing these 

conditions were excluded from analysis. This is because these conditions share similarities 

with anxiety and depressive disorders, and it was deemed necessary to look at anxiety as a 

prominent feature alone or with TRD, rather than as a secondary outcome. 
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2.3 Data Extraction and Analysis 

Data was extracted independently by two reviewers (J.T. and C.J.H) and where there were 

conflicts of opinion, a third reviewer (S.B.) moderated and resolved disputes. As part of the 

descriptive statistical analysis, information was collected on study design, number of 

patients per trial, type of refractory anxiety and depression diagnosis, assessment 

measurements, ketamine and placebo (psychoactive or non-psychoactive) dosing type and 

regimen, follow-up period, and findings and conclusions.  

2.4 Risk of Bias 

A risk of bias assessment was completed to establish the reliability and transparency of the 

findings presented in the selected studies. Using the ROBINS-I tool [28], bias was 

characterised over six domains: selection of participants, confounding variables, 

measurement exposure, blinding of outcome assessments, incomplete outcome data and 

selective outcome reporting. The risk of bias task was completed by two authors (J.T & 

C.J.H) independently. Results of perceived bias can be found in Figure 1. A study was judged 

across each category as to whether bias was clear, unclear or not present in the selected 

studies.  

3. Results 

Results for the systematic review are disseminated into a flow diagram in Figure 2. From 

1003 articles chosen for matching keywords in the title and/or abstract, eighteen studies 

were identified that were either clinical trials, RCTs or a case study using ketamine to treat 

refractory anxiety with (n = 10) and without (n = 8) TRD. The total number of participants 

was n = 513. Studies occurred between 2010 and August 2021, with anxiety and TRD 

research generally taking place earlier than refractory anxiety only articles. Nine different 

measures of refractory anxiety, and four measures of depression were implemented across 
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the reviewed studies (see systematic review table for complete list). Subcutaneous injection 

(n = 8) and intravenous injection (n = 8) of ketamine were the most common methods of 

administration, followed by oral dose (n = 2). The subsequent sections will elaborate on 

ketamine treatment in patients with 1) refractory anxiety, 2) refractory anxiety with TRD 

and 3) the abuse potential and side effects detected throughout the reviewed studies. 

3.1.  Refractory Anxiety 

Refractory anxiety is that which persists following successful administration of standard 

treatment that was ineffective (no response) or minimally effective (response but no 

remission). Current standard treatments include first line pharmacotherapies selective 

serotonin reuptake inhibitors (SSRIs) and selective noradrenalin reuptake inhibitors (SNRIs).  

Second line pharmacotherapies include high potency benzodiazepines (e.g. clonazepam, 

lorazepam, alprazolam). First line psychotherapy typically involves cognitive behavioural 

therapy (CBT).  Pseudo-resistance is one explanation for refractory anxiety, due to incorrect 

treatment, dose, manner in which treatment was delivered or patient non-adherence [29].  

True resistance occurs when successful treatment delivery is ascertained, suggesting instead 

that an incorrect primary diagnosis was given, the presence of comorbitities or other 

physical conditions that may hinder treatment.  Studies examining single and multidose 

ketamine treatment for refractory anxiety show acute but transient anxiolytic effects can be 

found in Table 1 and are reviewed below, although findings show less statistical power than 

those studies assessing anxiety and depression.  

3.1.1 Single dose of intravenous ketamine 

In a randomised, double-blind psychoactive-controlled study of patients with SI (n = 24) and 

some with comorbid anxiety spectrum disorders (n = 12), Murrough et al. (2015) [30] found 

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=6963
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=5884
https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=7111
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that a single infusion of intravenous ketamine (0.5 mg kg-1) administered over 40 min 

showed positive treatment outcomes for patients with generalised anxiety disorder (GAD) 

(n = 6/24) and social anxiety disorder (SAD) (n = 6/24), among various other mood disorders 

[27]. Findings reached significance at 48 h post-infusion compared with midazolam (0.045 

mg/kg) on the Beck Scale for Suicidal Ideation (BSI) and Montgomery-Asberg Depression 

Rating Scale – Suicidal Ideation (MADRS-SI) but were non-significant at the end of the 7-day 

follow-up. Secondary measures showed reduced irritability and panic at 24 h post-infusion, 

although generalised anxiety remained the same. Findings demonstrated promising 

treatment outcomes for patients with anxiety spectrum disorders experiencing SI. 

Later, a randomised, double-blind placebo-controlled crossover study by Taylor et al. (2018) 

showed mixed results in patients (n = 18) being treated for SAD [31]. Single dose 

intravenous ketamine (0.5 mg kg-1) and saline placebo were given in random order with a 

28-day washout. Treatment responses were evident 3 h post-ketamine infusion and 

persisted for up to 14 days in some cases. Patients consistently showed reduced anxiety on 

the Liebowitz Social Anxiety Scale (LSAS) but not on an anxiety visual analogue scale (VAS-

Anxiety). Based on past research, a significant response was considered a 35% LSAS and 50% 

VAS-Anxiety reduction in anxiety from baseline. Nevertheless, ketamine was associated with 

modest improvements on the VAS-Anxiety relative to placebo during this period, indicating 

an anxiety reducing effect.   

3.1.2 Ascending dose of subcutaneous ketamine with maintenance period 

An open-label, double-blind study with GAD and SAD patients (n = 12) showed strong 

anxiety reducing outcomes using three ascending subcutaneous ketamine doses (0.25, 0.5, 1 

mg kg-1) administered once weekly [32]. Dose-dependent effects were demonstrated with 
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greater change most notable with higher doses. Rapid onset effects were visible 1 h post-

infusion and lasted up to a week, although 0.25 mg kg-1 showed only modest improvements. 

Patients self-reported a reduction in general and social anxiety on the Fear Questionnaire 

(FQ) and the Hamilton Anxiety Scale (HAM-A), which persisted for a week post-dose. Ten 

participants (83%) responded to 0.5 – 1 mg kg-1 doses, but two reported no anxiety 

reduction throughout the trial. Modest dissociative and anxiolytic effects, and heart rate 

and blood pressure changes were recorded with all dosing regimens. As part of the same 

group, Castle et al. (2017) conducted a multidose, double-blind, psychoactive-controlled 

trial assessing the effects of ketamine on dissociation in patients (n = 18) with GAD and SAD 

[33]. The same ascending ketamine doses were used as above, and self-reported 

dissociation increased on the Clinician-Administered Dissociative States Scale (CADSS) in a 

dose-dependent way compared with midazolam which exhibited no effects. Moreover, 

there was a weak negative but significant correlation between increased dissociation and 

self-reported anxiety reduction on the HAM-A (r = -0.15, p = 0.29) and FQ (r = -0.14, p = 

0.13).  Later, the same responders (n = 20) completed an uncontrolled, open-label 

maintenance study with once or twice weekly (depending on tolerability) 1mg kg-1 ketamine 

for 3 months (Glue et al., 2018) [34]. One hour post-dose, anxiety ratings on the FQ and 

HAM-A demonstrated a >50% reduction and dissociation reported on the CADSS also 

decreased over time from 20 points during week 1 to 8.8 points at week 14. Average systolic 

and diastolic blood pressure increased by 10 mm Hg at 30 mins but returned to baseline 

shortly after and showed no evidence of long-term change at 14 weeks. Additionally, 

patients self-reported improved social and workplace functioning on the Work and Social 

Adjustments Scale (WSAS) from 15 points during the first week to 11.4 points at the end of 

the maintenance period.  
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A later electroencephalogram (EEG) study by Shadli et al. (2018) [35] assessed the neural 

basis of the therapeutic action of ketamine in patients (n = 12) with GAD and SAD who also 

received relaxation therapy [31]. Participants received 10 minutes of relaxation with EEG 

before and then 2 hours post-dose of subcutaneously injected ketamine or midazolam. 

Ascending ketamine doses (0.25, 0.5, 1 mg kg-1) randomly interspersed with single-dose 

midazolam (0.01 mg kg-1) were distributed with a one-week washout period between doses. 

Anxiety measurements showed mixed results and demonstrated a ketamine dose-

dependent improvement on the FQ but not the HAM-A relative to placebo. Nevertheless, 8 

of 12 patients showed a >50% anxiety reduction on the HAM-A with 0.5 and 1 mg kg-1 

ketamine. EEG also showed reduced delta and increased gamma frequency with ketamine, 

but only a decrease in medium-low frequency at the right frontal theta successfully 

predicted reduced anxiety on the FQ. Imaging data suggested ketamine reduces refractory 

anxiety through related mechanisms to classic anxiolytic drugs by reducing activity in the 

same regions. The same authors conducted a follow-up study with the same sample and 

dosing regimen as above, but with the inclusion of ratings of dissociation, blood samples, 

brain derived neurotrophic factor (BDNF) concentrations and ketamine pharmacokinetics. 

Ketamine showed rapid onset and significantly reduced anxiety from baseline within an 

hour which continued for up to a week [36]. Effects were dose-dependent on the FQ and 

HAM-A, and midazolam showed a similar anxiety reducing effect with 0.05 mg kg-1 ketamine 

on FQ score. Ketamine significantly induced dissociation reported on the CADSS in a dose-

dependent manner when compared with placebo, which was positively associated with 

ketamine pharmacokinetics. The dosing regimen was well tolerated and contributed to 

research demonstrating ketamine’s anxiolytic effects.  

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=3342
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A recent open-label, double-blind, psychoactive-controlled study by Truppman Lattie et al. 

(2021) evaluated patients (n = 24) with refractory anxiety who received acute and 

maintenance ketamine therapy (the same cohort described in the studies above) [37]. 

Ascending subcutaneous ketamine (0.25, 0.5, 1 mg kg-1) and midazolam (0.01 mg kg-1) 

randomly inserted into the regimen with one week washout between doses demonstrated a 

dose-dependent reduction in anxiety with ketamine reported on the FQ and Spielberger 

State Anxiety Rating Scale (SSAI). Differences were most apparent between midazolam and 

ketamine 0.5 mg kg-1 at 2-, 24- and 72-hours follow-up. During the maintenance period, 

patients received 1 mg kg-1 once or twice weekly for 14-weeks and anxiety reducing effects 

were apparent one hour post-dose but showed no further improvements at two hours. This 

period saw a progressive decrease in pre-dose anxiety levels reported on the above scales, 

suggesting long-term benefits of ketamine treatment. Nonetheless, the majority of patients 

self-reported reoccurring anxiety once ketamine therapy finished, indicating that anxiolytic 

effects are temporary. 

3.2.  Refractory Anxiety with Treatment Resistant Depression 

As with refractory anxiety, comorbid treatment resistant depression is minimally or 

unresponsive to standard treatments.  The SSRIs and SNRIs are usually successful at treating 

both anxiety and depression, however, high potency benzodiazepenes have no efficacy for 

comorbid depression and withdrawal symptoms often mimic refractory anxiety [29]. 

Detailed in Table 1 and following below is a review of single and multidose ketamine studies 

treating refractory anxiety and TRD which show some rapid anxiolitic and antidepressant 

effects. These studies generally test larger cohorts, although there is an over-reliance on 

open label data and a lack of consistent methods between studies.  
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3.2.1 Single dose of oral ketamine 

Irwin and Iglewicz (2010) reported two cases of patients in palliative care receiving 

treatment for refractory anxiety and TRD [38]. In the first case, a woman suffering 

respiratory failure and chronic obstructive pulmonary disease who had developed TRD and 

severe anxiety received a single oral ketamine infusion (0.5 mg kg-1) at home. Consequently, 

there was a substantial reduction (45% drop since baseline) in depressive symptoms on the 

Hamilton Rating Scale for Depression (HAM-D) at 60 min post-dose which increased by day 

15 (50% drop). Anxiety was also drastically reduced at 60 min (83% drop) on the Hospital 

Anxiety and Depression Scale (HADS) and remained significant at day 15 (50% drop). At 120 

min, SI also vanished, and the patient expressed relaxation and hope for the future. At one 

month follow-up, symptoms of depression and anxiety returned but with reduced severity. 

The second case was of a man in a hospice being treated for prostate cancer who had been 

bed-bound for eight months and had developed anxiety with panic attacks and TRD. He 

received the same ketamine dose as above and at 60 min post-infusion depression 

significantly decreased (37% drop) on the HAM-D which became more pronounced at day 8 

(57% drop). On the HADS there was a striking reduction to anxiety at 60 min (69% drop) 

which also increased at day 8 (85% drop). He became too sick to complete the treatment, 

but his wife reported that he was happier, had become more social and had accepted death 

prior to passing away.  

3.2.2 Repeated dose of oral ketamine 

In an open label, proof-of-concept trial, Irwin et al. (2013) treated hospice patients (n = 14) 

suffering from anxiety and depression with daily oral ketamine (0.5 mg kg-1) for 28 days 

alongside psychiatric medications [39]. During the trial, participants showed significant 
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improvement for symptoms of anxiety and depression on the HADS from baseline. Anxiety 

was significantly reduced by day 3, and for depression the same was evident at day 14. In 

both cases, once symptoms were improved, they remained this way through to day 28. For 

health reasons, only eight patients were able to complete the trial, but they all responded 

positively to treatment. Nevertheless, oral ketamine showed protracted effects compared 

to intraveous ketamine, with the therapeutic delay most evident with depressive symptoms.  

A recent open label, multidose pilot study by Glue et al. (2020) assessed long release 

ketamine for treatment of patients (n = 7) with anxiety and TRD [40]. Oral ketamine (60 mg 

– 240 mg actual dose based on patient tolerability) was given on the first day at 8 am and 8 

pm, and on days 2-4 patients received doses 12-hourly until the final dose was given at 72 

hours. Anxiety was significantly reduced in all subjects on the HAM-A and depression on the 

MADRS at 12 h, with findings becoming more gradual until 96 h. On the FQ, six out of seven 

patients reported 50% fear reduction from baseline which also showed a gradual reduction 

at 96 h. Additionally, only one patient reported a brief period of dissociation, demonstrating 

good tolerability in the sample. Consequently, oral, extended-release ketamine was shown 

to have a good safety profile and strong anxiolytic and antidepressant effects.  

3.2.3 Single dose of subcutaneous ketamine 

Salloum et al. (2018) conducted a large, multisite, psychoactive-controlled study with 

patients (n = 99) suffering from TRD with (n = 45) and without (n = 54) refractory anxiety 

[41]. Participants were randomised to one of five conditions and received subcutaneous 

ketamine (01, 02, 05, 1.0 mg kg-1) or midazolam (0.045 mg kg-1). A mixed linear effect model 

was used to determine anxious depression status and reaction to ketamine or midazolam 

during one- and three-day follow-up. There was a significant interaction which revealed an 
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improvement in depressive symptoms on the HAM-A and MADRS at day 3 with the 0.1 mg 

kg-1 ketamine group in patients without anxious TRD vs patients with anxious TRD relative to 

midazolam.  No further significant findings were identified with other ketamine doses, 

although small group sizes might have inhibited results. Despite a single statistical difference 

between depression groups, other doses of ketamine showed similar non-significant 

outcomes which suggests that ketamine treated anxious and non-anxious TRD with similar 

efficacy.  

3.2.4 Repeated dose of subcutaneous ketamine 

An early randomised, double-blind, placebo-controlled proof-of-concept study by 

Diazgranados et al. (2010) examined ketamine treatment in patients (n = 18) with treatment 

resistant bipolar depression and anxiety who had not responded to lithium or valproate 

treatment [42]. Subjects received intravenous ketamine (0.5 mg kg-1) or saline solution on 

two test days with a two-week washout between doses. Depression and anxiety were rated 

60 min prior to infusion, and then at regular 40 min intervals post-dose until 230 min with 

the Montgomery-Asberg Depression Rating Scale (MADRS), the HAM-A and other secondary 

outcome measures. At 40 min, depression and anxiety significantly improved in the 

ketamine group relative to placebo, which lasted for three days. Seventy-one per cent of 

patients responded positively to ketamine therapy which demonstrated a robust and rapid 

antidepressant and anxiolytic effect. The same group conducted a replication study with 

bipolar patients (n = 15) who received an identical ketamine dosing regimen with placebo as 

above and completed the same outcome measures [43]. Here, depression and SI 

significantly improved in the ketamine condition compared with placebo after 40 min 

infusion and remained this way until the end of day 3. Anxiety was also significantly reduced 
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at 40 min follow-up, but no further reductions were reported after the first day. 

Nevertheless, seventy-nine per cent of patients responded positively to ketamine 

treatment. 

In another recent multidose, uncontrolled study, McIntyre et al. (2020) treated patients (n = 

201) receiving therapy for major depression with (n = 113) and without (n = 88) anxiety, 

irritability, and agitation (AIA) with intravenous ketamine [44]. Four doses (0.5 mg kg-1 or 

0.75 mg kg-1 for high tolerability) were delivered over 1-2 weeks. Participants received 

psychometrics every two days post-dose and after the fourth infusion there was a 14-day 

follow-up. Patients with AIA showed a significant reduction in anxiety, irritability and 

agitation measured by the Generalized Anxiety Disorder-7 (GAD-7) scale relative to baseline 

when compared with the depression without AIA group, regardless of follow-up period. 

Furthermore, all participants reported reduced depressive feelings and SI on the Quick 

Inventory for Depressive Symptomatology Self-Report-16 (QIDS-SR16) compared to baseline. 

A later study by this group used the same dosing regimen, psychometrics, and follow-up 

period to measure TRD (n = 177) or bipolar disorder (n = 26) presenting with prominent 

anxiety (n = 209) [45]. Following all infusions, depression and anxiety was significantly 

reduced relative to baseline on the QID-SR16 and GAD7 in patients with refractory anxiety 

compared to with those without. Finally, SI was also significantly reduced in both groups 

after the fourth infusion. In this trial, patients with TRD and anxiety responded most 

positively to ketamine treatment.  

3.2.5 Repeated dose of intravenous ketamine  

Lui et al. (2019) examined repeated ketamine treatment in patients (n = 50) with anxious (n 

= 30) and non-anxious TRD (n = 20) and also looked at neurocognitive benefits [46]. Six 
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intravenous ketamine infusions (0.5 mg kg-1) were given over 12 days, and follow-up 

occurred at day 26. In the anxiety with TRD group, anxiety significantly decreased from 

baseline below clinical levels on the HAM-A by day 13 and 26 which was not apparent in the 

TRD only group. For both groups, depressive symptoms drastically improved on the MADRS 

on days 13 and 26. Neurocognition also showed several improvements, including faster 

speed of processing (SOP) in the anxious TRD group at day 13 and 26, and better verbal 

learning and memory (VLM) on day 13. Moreover, faster baseline SOP was correlated with 

better improvements in anxiety in the anxious TRD group, while better baseline VLM was 

linked to greater improvements in depression in the non-anxious TRD group. The link 

between improvements in anxiety and depression and certain neurocognitive 

enhancements was unique in this study.  

Finally, in a new clinical trial, Lucchese et al. (2021) assessed patients (n = 70) receiving 

esketamine treatment for resistant unipolar (n = 39) or bipolar disorder (n = 31) with 

refractory anxiety (n = 33) [47]. Participants received six-weekly intravenous esketamine 

doses (0.5 mg kg-1 or 1.0 mg kg-1 for high tolerability) for six weeks and the primary outcome 

measure was reduced feelings of depression. At baseline, patients demonstrated strong 

treatment resistance (65.7%) and co-morbid refractory anxiety (47.1%) on the Maudsley 

Staging Method (MSM). At the end of the study, only 50% of patients showed improved 

depressive symptoms on the MADRS (Below 50% of baseline score), and higher levels of 

treatment resistance and co-morbid anxiety were associated with a poor response to 

treatment. Consequently, intravenous esketamine showed modest success in treating TRD 

and anxiety.  
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3.3.  Abuse Potential and Side Effects  

With any pharmacotherapeutic intervention it is important to consider the relative benefits 

in line with the side effects the drugs have on the individual. Furthermore, potential for 

abuse of a substance is a key consideration for trials of new therapeutic compounds. Across 

these studies the side effects from ketamine administration show similar patterns of 

symptoms and the relative latency of these effects. Several participants report headaches 

[30,36,43], nausea or other gastrointestinal complaints [34, 39,40,42,43], dizziness [30,34, 

36,40,42,43] and tachycardia [31,32,44] with one describing unusual bodily sensations [43]. 

It is important to note that somatic, cognitive and gustatory side effects all appeared to 

normalise over the course of the experiment after an initial post-infusion peak. 

Furthermore, the severity of symptoms was directly linked to the dose of the active 

substance with lower doses resulting in lower levels of negative side effects. The most 

effective dosage for avoiding negative side effects whilst subsequently improving clinical 

symptoms appears to be 0.5 mg kg-1. On average, these negative effects peaked around 30 

minutes post infusion and were no longer present by 60 minutes. Interestingly, the method 

of infusion (whether subcutaneous, intravenous, or oral) did not seem to affect the number 

and frequency of side effects. 

Most frequently described is the symptomology of dissociation. For most of these studies 

these are specifically explored using the Clinician-Administered Dissociative State Scale [48], 

as this was an expected effect of ketamine infusion. It is important to consider however that 

a number of the specific side-effects that participants mention such as “feeling strange”, 

“blurred vision” and “dizziness” may well be related to this feeling of dissociation. One 

further practical issue for clinical trials of ketamine is to consider this psychoactive effect. A 
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number of trials fail to account for these effects in a double-blind trial, subsequently making 

the blind void. Several studies discussed here used the active placebo midazolam to 

counteract this affect. Dissociative symptoms in all cases peak at 30 minutes post infusion 

and return to normal 60 minutes post infusion. No data suggest that these dissociative 

sensations last longer than 60 minutes.  

Just one of the selected studies [36] considers the role of abuse potential in ketamine as a 

treatment option however, this is something that should be considered in any clinical trials. 

Here the authors consider the method of delivery as important in the abuse potential of 

such medications. Specifically, delivery as an oral substrate such as being dissolved in a 

syrup or injection reduce the potential for abuse. Furthermore, the density of the oral tablet 

form of ketamine may inhibit the ability to use it as an intranasal substance. The relative 

abuse potential for ketamine appears to be low (see 49 for a review) however, this has been 

considered most frequently in terms of drug taking behaviour rather than in longitudinal 

clinical trials, this may for example be dose or even situation dependent.  

4. Discussion 

To our knowledge this is the first systematic review of the role of ketamine NMDA receptor 

antagonism in treating refractory anxiety disorders with and without depression.  It was 

revealed that the anxiolytic and antidepressant effects of ketamine were transient, and 

some negative but minor side effects increased with stronger doses of ketamine. Given 

these observations, the following sections will discuss in more detail the fundamental 

factors that need to be addressed in the currently understudied area of ketamine treatment 

in refractory anxiety and treatment-resistant depression.  
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In the current review, single dose infusions of ketamine showed significant positive 

treatment outcomes for patients with refractory anxiety disorders, including generalised 

anxiety disorder (GAD) and social anxiety disorder (SAD), with reduced irritability and panic, 

but without significant changes in GAD[30]. Higher doses of ketamine (e.g. 1 mg kg-1 weekly) 

have greater effects on anxiety reduction across studies [32,33,37,40,41,47], with some 

anxiety reducing effects lasting for a week post-dose, although whether an inverse U-

relationship exists between the amount of ketamine and symptom reduction is unclear. 

Various signalling pathways beyond NMDA receptor antagonism have been considered 

when investigating its behavioral and physiologic effects [47].  Ketamine is metabolised by 

cytochrome P450 liver enzymes into norketamines, hydroxynorketamines (HNKs), and 

dehydronorketamines [51]. In addition, the metabolites (2R,6R)- and (2S6)-HNK have been 

implicated in the antidepressant effects of ketamine in preclinical models [52]. These 

actions are largely attributed to AMPA receptor-dependent synaptic transmission and the 

release of neurotransmitters such as serotonin and norepinephrine [53]. While initial 

reports claim that the antidepressant-effects of (2R,6R)-HNK are independent of the NMDA 

receptor [52,54], others show that higher concentrations (50 µM) of the metabolite can 

inhibit NMDA receptors [55-57].  This may explain the longer-lasting antidepressant effects 

of ketamine.  

Intriguingly, the chirality of ketamine may also influence its potency, as (R)-ketamine has 

been shown to have both longer-lasting antidepressant effects and fewer side effects than 

(S)-ketamine in rodent models [58]. As (R)-ketamine is a weaker NMDA receptor inhibitor 

than its enantiomer, it is likely that other signal transduction pathways play a part in its 

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=9154


 

 
This article is protected by copyright. All rights reserved. 

psychiatric effects, including increased dopamine and opioid signaling which have already 

been observed with the drug [51,59] (Fig. 3).  

Anxiety is often comorbid with depression and clinical therapies typically treat both 

conditions concurrently [60]. Therefore, examining the utility of ketamine treatment in 

patient groups with both refractory anxiety and treatment-resistant depression would 

enhance clinical intervention. The reviewed case studies of palliative care patients show that 

depression comorbid with severe, life-threatening physical ailments is significantly reduced 

with ketamine, alongside persistent relaxation, and the patient’s greater hope for the future 

[38,39].  And while these patients experienced a relapse in anxiety and depression 

symptoms, their subsequent reports were less severe than pre-ketamine intake[42].  

Interestingly, larger oral doses over a shorter period of hours do not appear to be any more 

effective than lower doses over a longer time period of days, and treatment effects may 

peak at two weeks[32]. In addition, small doses twice weekly for three months effectively 

treats other types of anxiety, including refractory social and/or generalised anxiety, with 

only minor adverse effects, including mild raises in blood pressure, nausea, dizziness and 

blurred vision [34]. These studies demonstrate the clinical, safe and efficacious utility of 

ketamine administration, especially for those with treatment-resistant anxiety and 

depression. 

Moreover, the neural basis of ketamine effects on those with refractory anxiety is related to 

a decrease in medium-low frequency at the right frontal theta, in line with a >50% reduction 

in self-reported anxiety [35]. However, a paucity of brain imaging studies of the effects of 

ketamine on neural processes in those with anxiety disorders prevents extensive comment 

on the neural mechanisms here.  That said, the few imaging studies implicate hypofunction 
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in the posterior cingulate in schizophrenia with anxiety [61] and the subgenal anterior 

cingulate cortex in MDD [62].  

 

Ketamine has been shown to promote excitatory signaling of cortical pyramidal cells, via 

mTORC1 and eukaryotic initiation factor 4E-binding protein (4E-BP) driven synaptogenesis, 

which could contribute to its antidepressant effects [63,64]. To date, many of the ketamine 

refractory anxiety studies have limited statistical power when compared with those 

examining anxiety and depression. As such, more randomised placebo-control, double-blind 

studies with larger samples would be useful. Brain imaging studies utilising modalities other 

than EEG, could determine – with enhanced spatio-temporal resolution – neural correlates 

of improvements to anxiety and depression symptoms and related neurocognitive deficits 

(e.g. functional magnetic resonance imaging & functional near-infrared spectroscopy).   

Current drug therapies for anxiety disorders demonstrate a need for alternative options – 

they tend to modulate monoaminergic neurons, including serotonin and noradrenaline, or 

GABA, and vary in their anxiolytic effects [65]. SSRIs are commonly prescribed for both 

anxiety and depression, which block the re-uptake of serotonin and potentiate mood 

enhancing action within the synaptic cleft. However, side effects such as sleep disturbances, 

increased anxiety and therapeutic lags up to four weeks are commonly reported  [10]. 

Serotonin and noradrenaline reuptake inhibitors (SNRIs), tricyclics and monoamine oxidase 

inhibitors (MOIs), have similar modes of action to SSRIs, but show less efficacy, at least for 

anixety[66]. Alternatively, benzodiazepines, which modulate GABA networks, or the 

anticonvulsant pregabalin, which reduces the release of excitatory neurotransmitters by 

binding presynaptic voltage-gated Ca2+ channels, are prescribed to treat anxiety [67,68]. 

https://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=5484
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Unfortunately, these have a high abuse potential as tolerance is quickly developed [67,68]. 

Treatment-refractory anxiety is usually diagnosed when these conventional drug therapies 

have been exhausted and deemed moderately or completely ineffective, which emphasises 

the need for additional alternatives [69]. 

Although the reviewed studies demonstrate heterogeneity, e.g. in frequency and dosage of 

ketamine, wash-out periods, and variance in patient comorbidities, the effects of ketamine 

appear to be more potent at reducing scores on anxiety self-report measures than 

midazolam, lithium or valproate [30,33,35,37,42] and psychiatric treatment alone [39,69]. A 

combination of these treatments may better enhance efficacy for reducing symptoms in the 

longer term. In addition, patients with anxiety disorders report modest dissociative, 

anxiolytic effects, heart rate and blood pressure changes following various ketamine doses 

[32,33], suggesting wider-reaching clinical benefits (of note: modest dissociation in patients 

with anxiety may correlate with the anxiolytic effects observed [33]).  

 

Moreover, cognitive benefits of ketamine infusion are sometimes reported.  For example, 

one study reported better speed of processing (SOP) and verbal learning memory (VLM), 

implicating efficacy of ketamine to influence NMDA receptor function within prefrontal 

circuits associated with these executive functions [46]. In addition, anxiety, irritability and 

agitation were shown to be reduced by one study of TRD with anxiety [45], which may be 

associated with improved cognitive control of affect– a neural function underpinned by 

fronto-striatal circuitry.  Implications for the costs/benefits of ketamine in anxiety therapy 

are such that severe negative reactions were not found in this review, and abuse potential 

appeared limited, although more longitudinal data is required [49]. Thus, further 
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exploration of the novel NMDA receptor function of ketamine, which show signs for treating 

refractory anxiety should be pursued.  

5. Conclusions 

The evidence suggests that anxiolytic effects of ketamine are temporary, with anxiety 

symptoms returning to baseline after approximately two weeks. However, dissociative 

effects and novel mechanisms underpinning psychoactive properties may contribute to 

clinical utility in ways yet to be explored. This review highlights different ketamine dose-

responses, administration, self-report measures, comorbidities and other physical 

conditions of patients with refractory anxiety and treatment-resistant depression influence 

study outcomes.  To elucidate the role of NMDA receptor antagonism, receptor densities in 

specific brain regions and metabolism of ketamine might further explain the potentially 

beneficial effect of ketamine for refractory anxiety disorders.  
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Figure 1. Risk of bias tables for all studies presented in this review (N=18). A conservative view of 

bias was taken in regards to the outcome measures, sharing of participants, and blinding potential of 

placebo control trials.  
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Figure 2: Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) flow 

diagram.  
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Figure 3.  Potential mechanisms involved in ketamine’s anxiolytic and antidepressant effects. AMPA, 

α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid; BDNF, brain-derived neurotropic factor; 

CYP2B6, Cytochrome P450 2B6; CYP2A6, Cytochrome P450 2A6; 4E-BPs, eukaryotic initiation factor 

4E-binding proteins; GABA, γ-aminobutyric acid; (2R,6R)-HNK, (2R,6R)-hydroxynorketamine; 

mTORC1, mammalian target of rapamycin complex-1; NMDA, N-methyl-d-aspartate. The figure was 

created with BioRender.com 
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Table 1. List of studies with ketamine for refractory anxiety disorders and anxiety with depression. 

 

Anxiety 
type 

Authors Sample Study type Dose & administration 
route 

Follow-up 
period 

Findings 

Refractory 
anxiety 

Murrough et al. 

(2015) 

Patients (n= 24) 

receiving 

treatment for SI 

and some for 

GAD/SAD (n= 12) 

Randomised, 

double-blind 

psychoactive-

controlled 

study 

Single 0.5mg/kg of 

intravenous ketamine or 

0.045mg/kg midazolam 

Pre-dose, 

1, 2, 3 & 7 

day post-

treatment 

Acute ketamine showed 

lower score on the MADRS-

SI at 24 h and BSI at 48 

compared with midazolam 

 

 Glue et al. (2017) Patients (n= 12) 

receiving 

treatment for 

GAD/SAD 

Open-label, 

ascending-

dose, and 

double-blind 

study 

Once weekly 

subcutaneous ascending 

ketamine doses (0.25, 

0.5 & 1mg/kg) 

Pre-dose, 

1, 2, 24, 

72 & 168 h 

post-dose 

After 1 h ketamine showed 

reduced anxiety on the FA 

and HAM-A lasting up to a 

week. 10 of 12 responded 

to 0.5 – 1mg/kg doses 

  Castle et al. 

(2017) 

Patients (n= 18) 

receiving 

treatment for 

GAD/SAD 

Mixed open-

label and 

double-blind 

psychoactive-

controlled 

study 

Once weekly open-label 

or ascending 

subcutaneous ketamine 

doses (0.25, 0.5 & 

1mg/kg) with a single 

0.02mg/kg midazolam 

dose given in the 

ascending dose trial 

Pre-dose, 

0.5, 1, 2 

up to 168 

h post-

dose 

Dose-dependent 

dissociation increases 

observed on the CADSS 

with ketamine while single-

dose midazolam showed 

no effect. Anxiety scores 

on the FA and HAM-A also 

showed a weak negative 

relationship with greater 

dissociation 
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 Taylor et al. 

(2018) 

Patients (n= 18) 

receiving 

treatment for 

SAD   

Randomised, 

double-blind 

placebo-

controlled 

crossover 

study 

Single 0.5mg/kg of 

intravenous ketamine or 

non-psychoactive saline. 

Infusions administered 

between 28-day 

washout period  

Pre-dose, 

3 h & 1, 2, 

3, 5, 7, 10, 

14 & 28 

days   

Acute ketamine showed 

reduced anxiety on the 

LSAS compared with 

placebo, but not the VAS-

Anxiety. Treatment 

responses were more likely 

in first 14 days 

 
   Shadli et al. 

(2018) 

Patients (n= 12) 

receiving 

treatment for 

GAD/SAD 

Exploratory 

double-blind 

psychoactive-

controlled 

study with EEG 

Once weekly 

subcutaneous ascending 

ketamine doses (0.25, 

0.5 & 1mg/kg) with 0.01 

mg/kg midazolam 

counterbalanced dose as 

the psychoactive control 

Pre-dose, 

1, 2, 24, 

72 & 168 h 

post-dose 

Dose-dependent 

improvements on FQ but 

not HAM-A reported with 

ketamine. An increase in 

medium-low theta 

frequency at RFL predicted 

ketamine effect on FQ  

 Glue et al. (2018) Patients (n= 20) 

receiving 

treatment for 

GAD/SAD 

Uncontrolled, 

open-label 

maintenance 

study 

Once or twice weekly 

subcutaneous 

(depending on 

tolerability) 1mg/kg 

ketamine dose for 3 

months 

Pre-dose, 

30, 60 & 

120 min 

and then 

once a 

week for 

14 weeks 

After 1 h ketamine reduced 

anxiety < 50% on the FA 

and HAM-A. Post-dose 

dissociation observed on 

the CADSS declined from 

20 points at week 1 to 8.8 

points at week 14 

 Glue et al. (2020) Patients (n= 12) 

receiving 

Exploratory 

double-blind 

Once weekly ascending 

subcutaneous ketamine 

Pre-dose, 

0.5, 1, 2, 

Dose-dependent anxiolytic 

and dissociative effects 
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treatment for 

GAD/SAD 

psychoactive-

controlled 

replication 

study 

doses (0.25, 0.5 & 

1mg/kg) with 0.01 mg/kg 

midazolam 

counterbalanced dose as 

the psychoactive control 

24, 72 & 

168 h 

post-dose 

and improved anxiety 

ratings on HAM-A, FQ and 

CADSS (within 1 h, up to a 

week) with ketamine. 

Midazolam minor effect 

 Truppman Lattie 

et al. (2021) 

Patients (n= 24) 

receiving 

treatment for 

GAD/SAD 

Mixed open-

label and 

double-blind 

psychoactive-

controlled 

study  

Once weekly ascending 

subcutaneous ketamine 

doses (0.25, 0.5 & 

1mg/kg) 

Pre-dose, 

0.5, 1, 2, 

24, 72 & 

168 h 

post-dose 

Acute ketamine 

demonstrated dose-

dependent reduction in all 

FQ subscales and the SSAI. 

Reductions compared to 

pre-dose scores also 

evident during follow-up 

Anxiety 
with 
depression 

 Irwin & Iglewicz 

(2010) 

Hospice patients 

(n= 2) receiving 

treatment for 

depression & 

anxiety 

Two case 

studies 

In both cases, single dose 

(0.5mg/kg) oral ketamine 

was administered 

Pre-dose, 

60, 120 

min & 2, 4, 

8, 15 days 

In both cases, acute 

ketamine demonstrated 

sharply reduced 

depression and anxiety on 

the HRSD and HADS at day 

8 -15. In case 1, suicidal 

thoughts were also 

reduced on the ASC and 

BPRS 40 minutes post-

infusion 

 

  Diazgranados et 

al. (2010) 

Patients (n= 18) 

receiving 

Randomised, 

double blind, 

Two intravenous 

ketamine (0.5mg/kg) or 

Pre-dose, 

40, 80, 

Acute ketamine showed 

improved depressive and 
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treatment for 

anxiety & bipolar 

disorder 

placebo-

controlled, 

crossover, 

add-on study 

placebo doses over two 

test days two weeks 

apart 

220, 230 

min & 1, 2, 

3, 7, 10, 

14 days 

post-dose 

anxiety symptoms 

compared to placebo on 

the MADRS and HAM-A for 

up to three days. Seventy-

one per cent of the sample 

responded to ketamine 

infusion 

  Zarate et al. 

(2012) 

Patients (n= 15) 

receiving 

treatment for 

anxiety & bipolar 

disorder 

Randomised, 

double-blind, 

placebo-

controlled, 

crossover, 

add-on study 

Two intravenous 

ketamine (0.5mg/kg) or 

placebo doses over two 

test days two weeks 

apart 

Pre-dose, 

40, 80, 

220, 230 

min & 1, 2, 

3, 7, 10, 

14 days 

post-dose 

Ketamine showed 

antidepressant and 

antisuicidal effects 

compared with placebo on 

the MADRS for three days 

but only anxiolytic effects 

at the first day. Seventy-

nine per cent of the sample 

responded to ketamine  

  Irwin et al. 

(2013) 

Hospice patients 

(n= 14) receiving 

treatment for 

depression & 

depression with 

anxiety 

Open-label, 

proof-of-

concept study. 

Twenty-eight day, nightly 

oral ketamine doses 

(0.5mg/kg) 

Pre-dose, 

3, 7, 14, 

21 & 28 

days 

Nightly ketamine 

demonstrated 

improvements to anxiety 

on day three and 

depression on day 14 on 

the HADS which persisted 

for the remaining 28 days 
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 Salloum et al. 

(2018) 

Patients (n= 99) 

receiving 

treatment for 

resistant 

depression with 

(n= 45) & without 

(n= 54) anxiety 

Multisite, 

randomized, 

double-blind, 

psychoactive-

controlled 

study 

Single intravenous dose 

of ketamine (0.1, 0.2, 

0.5, 1.0mg/kg) or 

midazolam (0.045mg/kg) 

randomized into five 

arms 

Pre-dose, 

then 15-

20 min a 

time for 

120 min & 

1, 3 days 

Acute ketamine showed no 

significant interaction 

effect between treatment 

arms and midazolam on 

the HAMD6 suggesting a 

similar response in anxious 

and nonanxious depression 

 Liu et al. (2019) Patients (n= 50) 

receiving 

treatment for 

anxious (n= 30) 

and nonanxious 

(n= 20) 

depression 

Open-label, 

clinical trial  

Six  intravenous doses of 

ketamine (0.5mg/kg) 

over 12 days  

Pre-dose, 

1, 3, 5, 8, 

10, 12, 13 

& 26 days 

Repeated ketamine 

showed improvements in 

anxiety on the HAM-A in 

patients with anxious 

depression and depression 

on the MADRS with 

nonanxious depression. 

Several neurocognitive 

improvements were also 

observed 

 Glue et al. (2020) Patients (n= 7) 

receiving 

treatment for 

resistant anxiety 

& depression 

Multidose, 

open-label, 

flexible dose, 

uncontrolled 

study 

Multiple subcutaneous 

doses of extended 

release ketamine (60mg 

– 240mg) 

Pre-dose, 

then every 

12 h until 

96 h.  

Long release ketamine 

showed improvements on 

anxiety (HAM-A) and 

depression (MADRS) over 

96 h. More than half of 

patients reported 
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increased mood and the 

drug was well tolerated 

  McIntyre et al. 

(2020) 

Patients (n= 113) 

receiving 

treatment for 

TRD (n= 88) and 

TRD with AIA (n= 

113) 

Multidose, 

uncontrolled 

study 

Four intravenous doses 

of ketamine (0.5mg/kg) 

over six days 

Pre-dose, 

then 2, 4, 

6 days & 7 

day 

follow-up 

Ketamine showed reduced 

symptoms of depression 

on the QIDS-SR16 and AIA  

ON THE gad-7 from 

baseline regardless of 

number of infusions 

received 

  McIntyre et al 

(2021) 

Patients (n= 209) 

receiving 

treatment for 

resistant major 

depression (n= 

177) or bipolar 

disorder (n= 26) 

with prominent 

anxiety 

Multidose, 

uncontrolled 

study 

Four intravenous doses 

of ketamine (0.5mg/kg) 

over six days 

Pre-dose, 

then 2, 4, 

6 days & 7 

day 

follow-up 

Ketamine exhibited 

reductions in depressive 

symptoms and SI on the 

QIDS-SR16  after four 

infusions. There was also a 

reduction in anxiety 

symptoms reported on the 

GAD7 after three infusions 

  Lucchese et al. 

(2021) 

Patients (n= 70) 

receiving 

treatment for 

resistant 

unipolar/bipolar 

and anxiety 

Retrospective 

analysis of a 

clinical trial 

Six once-weekly 

subcutaneous 

esketamine doses 

between 0.5mg/kg & 

1mg/kg based on 

tolerance 

Pre-dose, 

2 h then 1, 

2, 3, 4, 5 & 

6 weeks 

Acute esketamine 

demonstrated poor 

treatment outcomes for 

50% of the sample 

assessed on the MSM, 

although better outcomes 
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 were observed with mild to 

moderate symptoms on 

the MADRS and with co-

morbid anxiety  

Abbreviations: FQ, Fear Questionnaire; SSAI, Spielberger State Anxiety Rating Scale; CADSS, Clinician-Administered Dissociative States Scale; 
HAM-A, Hamilton Anxiety Scale; RFL, Right Frontal Lobe; SI, suicidal ideation; BSI, Beck Scale for Suicidal Ideation; MADRS, Montgomery-
Asberg Depression Rating Scale; MADRS-SI, Montgomery-Asberg Depression Rating Scale – Suicidal Ideation; HADS, Hospital Anxiety and 
Depression Scale; HRSD, Hamilton Rating Scale for Depression; HAMD6, Six-item Hamilton Rating Scale for Depression; ASC, Adverse 
Symptoms Checklist; BPRS, Brief Psychiatric Rating Scale; MSM, Maudsley Staging Method; QIDS-SR, Quick Inventory of Depressive 
Symptomatology-Self Report 16-item; GAD7, Generalized Anxiety Disorder 7-item; AIA, Anxiety, irritability and agitation. 

 

 

 


