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Major Depressive Disorder 

• MDD is the leading cause of disability and loss of work 
worldwide, affecting more than 300 million people

• In US lifetime incidence of MDD is approximately 17%

• Estimated cost to the economy: over $200 billion/yr

• Associated with suicide, 3rd leading cause of death, 
more than 44,000/yr in the US alone

• No new antidepressant mechanisms since Prozac…that 
was December 1987, and it was still monoamine-based
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Why a talk on ketamine? 

• Hundreds of inquiries from patients and 
colleagues

• Hype in the media 
(spoiler alert - it’s NOT magic!! )

• Is it just another fad? Or is it real?
• Should my patient get ketamine? When to recommend it? 
• Can I start prescribing ketamine in my office right now? Can they get it at the 

local CVS?
• This patient does not want any med, but wants ketamine, is it ok?
• This patient has been depressed for 50 years, do you think 1-2 infusions would 

be enough? (see bullet point #2)
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Overview

• What is ketamine?
• Does it work? 

– Ketamine : efficacy and early studies
– Esketamine studies and FDA approval 

• Is it safe? 
– Side effects and risks

• For how long? 
– Duration of treatment

• For which patients?
• How to get ketamine at MGH

– – insurance coverage

• Symptomatic improvement vs functional recovery
• Ketamine clinic and working with very sick patients
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• Comparative effectiveness

• 1 infusion each

• Monitored for 7 days

• Primary outcome 24 hrs

• 96 subjects, Brazil

• Failed 1 AD

• Design published in 2018

• Study is ongoing

Still no updates..
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• Comparative effectiveness

• Non-inferiority

• Multi-center

• 6 infusions vs 6 ECT 

• Projected sample 400

• Design published in 2019

• Study is ongoing

Still no updates..
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What is ketamine?
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Ketamine facts

• Ketamine is an old anesthetic and analgesic, FDA-
approved in 1970, widely used in the ED, OR, ECT, pain 
clinics, battlefield, veterinary medicine

• “Indications: trauma patients with moderate to severe pain and 
whose vital signs are potentially unstable, excited delirium, rapid 
sequence airway management, and for the maintenance of sedation.”

• Use: pre-anesthesia, procedures, children, does not 
suppress breathing and allows lower use of opiates for 
post-surgical pain

• It is also a drug of abuse “party drug” or “special K”

– For depression ketamine is still OFF LABEL
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What is S-ketamine?

S- ketamine
(Spravato® by Janssen)
FDA approved for TRD

50% S-ketamine + 50% R-ketamine= ketamine
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“S” vs “R” vs “SR”

• Esketamine (S) is approximately twice as potent as 
anesthetic as racemic (SR) ketamine.

• (S) has shorter half-life than (R) or (SR)
• In mice rapid antidepressant effect of R was greater and 

lasted longer than S
• (S) inhibits dopamine transporters 8x >R 
• (S) is generally considered to be more pleasant by patients
• (S) has affinity for the PCP binding site of the NMDA 

receptor 3 to 4x >(R)
• (S) does not bind significantly to opioid sigma receptors. 
• (S) “more dissociative”,  (R) “more relaxing”

• No rigorous comparison studies in depression
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Open label study on R-ketamine IV

Limited research 
on R-ketamine
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Does ketamine work?

• Anecdotal studies on low-dose ketamine as model of 
psychosis – mood improves transiently (early 2000s)

• A single low dose of ketamine IV rapidly improved depressive 
symptoms for up to 3 days (n=7 patients with treatment-
resistant depression -TRD) (Berman, Biol. Psychiatry, 2000).

• Zarate et al.2006: double-blind, placebo-controlled, crossover 
study: single ketamine infusion had fast and sustained 
antidepressant effects in 17 patients with TRD (Arch General 
Psychiatry)

• Replicated independently in multiple studies involving 
patients with MDD and BP depression
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Efficacy

Jan 2021 – review
24 trials , 1877 participants

Racemic ketamine vs  esketamine demonstrated 
greater overall response (RR = 3.01 vs. RR = 1.38) 
remission rates (RR = 3.70 vs. RR = 1.47
lower dropouts (RR = 0.76 vs. RR = 1.37).

most esketamine-treated patients - more rigorous definition of TRD
one trial of older adults receiving esketamine –negative
Functional unblinding in research
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Does S-ketamine work?

• In March 2019 the FDA approved Intranasal Esketamine 
(Spravato) for treatment-resistant depression, in 
conjunction with a standard antidepressant

• 2 pivotal Phase-3 trials were positive in adults (18-65)

• Trial in elderly pts >65 was stopped early – not 
statistically significant

• One randomized blinded discontinuation study also 
showed that continuing Esketamine decreased the risk 
for relapse
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Some balanced views



www.mghcme.org

And the perennial skeptics…

Small improvement
Esketamine has more side 
eff than placebo !!
Pts relapse when they stop it
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Ketamine providers
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Why a ketamine clinic at 
MGH?

• Tertiary care center, extremely treatment-refractory 
patients, experts in psychopharmacology who have 
tried every other option

• Patients have failed multiple interventions including 
medications, psychotherapies, TMS, ECT 

• Frequent in this population is a history of 
‘tachyphylaxis’ or loss of response to antidepressants

• For those patients we do not have clear guidelines

• Patients seeking ‘experimental’ treatments 
participated to research trials with ketamine and had 
benefit
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• None of my patients with TRD ever qualifies for clinical 
trials

• Patients have messy histories, give complex answers to 
questionnaires, cannot remember past medication 
trials, episodes, timeline, have symptoms of fluctuating 
severity

• Have multiple medical comorbidities
• On medications and cannot stop them without relapsing
• They have failed too many antidepressants (8.3 ± 5.7)
• They are often too hopeless to inquire or too fatigued 

to attend all the visits

A note about Clinical trials for TRD
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But how to…
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How is ketamine administered?

• LOW Bioavailability when ketamine is given orally
(17-25% of IV dose) or sublingually (30-40%) 
– Few small studies in cancer pain
– Slow onset of action

• Intranasal administration (IN) - approx. 50%
• Extensive first-pass hepatic metabolism
• Half-life 3-5 hours
• Intravenous (IV) has 100% bioavailability

• The current options are IV, IN, SL – under 
development oral, transdermal
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Oral ketamine in MDD?
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Oral ketamine - II

• Not rapid, 2-6 weeks - Dosages and frequency of administration were 
variable (ie, 0.5-7.0 mg/kg 3 times daily to once monthly), with most 
studies using  dosages of 1-2 mg/kg every 1-3 days. 
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But… is it safe?
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Acute side effects

• 205 intravenous (IV) ketamine infusions (0.5 mg/kg) in 97 
participants with DSM-IV-MDD from 3 clinical trials 

• 4 of 205 infusions (1.95%) were discontinued due to AEs. The 
overall attrition rate was 3.1%. 

• In the first 4 hours after the infusion, the most common 
general AEs were drowsiness, dizziness, poor coordination, 
blurred vision, and feeling strange or unreal. Increase in BP, 
not clinically significant. 

• No cases of persistent psychotomimetic effects, adverse 
medical effects, or increased substance use in a subgroup of 
patients with available long-term follow-up information.

Wan et al. J Clin Psychiatry. 2015 Mar;76(3):247-52



www.mghcme.org

Esketamine side effects

• Controlled data on long-term efficacy and safety of intranasal 
esketamine in 297 patients with TRD, followed for up to 92 
weeks (Daly et al., 2019). 

• Transient dysgeusia, vertigo, dissociation, somnolence, and 
dizziness (Daly et al., 2019) 

• No report of persistent cognitive disturbances or urinary 
problems.

• In another 56-week open-label maintenance

– 9.5% of the patients with TRD initially considered 
responders, discontinued the drug due to adverse events 
such as anxiety, depression, blood pressure increased, 
dizziness, suicidal ideation, and dissociation
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Driving the day after

-26 volunteers

-Driving simulator

-Esketamine (84 mg) vs placebo

vs oral mirtazapine (30 mg) 

significantly impaired 

-on road driving performance

No significant difference 

in driving performance 

was observed at 8 hrs
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Side effects in the clinic

• >1200 intravenous (IV) ketamine infusions at the MGH 
ketamine clinic since October 2018

• 4 infusions were discontinued due to AEs.
• 1 instance of BP increase requiring labetalol 5mg (elderly pt

with poorly controlled BP)
• Approximately 3% of patients dropped out after one 

infusion, disliking the experience
• Nausea is common (35%) – treated with ondansetron
• During the infusion: dizziness, sedation, dissociation
• 1 day Post infusion: headache, nausea, insomnia, fatigue
• No cases of persistent side effects beyond day 1, no urinary 

problems, no new onset of psychotic sx, 1 case severe 
dissociation in patients with PTSD (improved over time)
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Informed consent: 
what are the side effects?

• Most of the adverse effects peak within 40 minutes 
and cease within 40 minutes post-infusion

• Nausea (about 35% pre-medicated with ondansetron)

• perceptual disturbances, dissociative and 
psychotomimetic effects, anxiety, dysphoria ->10-15% 
required IV/PO lorazepam

• Moderate headache (acetaminophen 4-5%).

• Brief hypertensive episodes (labetalol N=1), very rare

• 1 asthma attack in pt with known asthma and prior 
allergic reaction to anesthetics – used her own inhaler
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• AT MGH: Must be referred by treating 
psychiatrist

• Any of the following
– Severe MDD, with significant functional consequences

– ECT is being considered, has failed, or lead to intolerable side effects

– Suicide risk in MDD or BP

– Significant mood or suicide-related symptoms in setting of other Axis I 
psychiatric disorders

– Symptoms known to be responsive to antidepressants in other psychiatric 
conditions; symptoms that severely interfere with life or confer suicide risk

– Maintenance of antidepressant response in patients who had good 
therapeutic response from an acute course of ketamine treatment

– No major acute medical issues **

Who are the right patients? (IV) 
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Exclusions:
• substance use disorders (sobriety for how long? *), 
• Psychosis
• Unstable medical illness (?).
• Psychiatrist not involved, patients self-referred
• No escort available for transportation – MGH mandates an escort, 

no exceptions (no matter how low the dose)

• Patient not providing access to medical records, Urine tox screen, 
release to talk to psychiatrist 

• Not failed enough*? Ethical dilemma of when it is “enough” and 
need for guidelines
– Balancing acute need for relief (i.e. suicidal, about to drop out of 

college) vs rigid rule about # past treatments
– Pts who refuse standard ADs?

• What about patients with advanced cancer and depression?
• What about MCI and depression?
• What about mixed state/rapid cycling?

Who are the right patients? 
(IV Ketamine)
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• Must be referred by treating psychiatrist
• MDD, failed at least 4* antidepressants

– At least 2 classes
– At least one augmentation

• On antidepressant
• No psychosis
• No moderate to severe SUD
• No acute medical issues, uncontrolled 

hypertension
• Able to comply with REMS rules

Who are the right patients? 
(Esketamine, IN)



www.mghcme.org

2-Group Comparison

5-Group Comparison

A.

B.

(Fava et al, Mol Psych 2018)

What is the right dose? (IV)

Escalating dose (0.5mg/kg ->0.75mg/kg)
if no response after 3 infusions (defined as 

30% improvement HAMD)
(Cusin et al. 2017)
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What is the right frequency? (IV)

Intravenous Ketamine in Adult Patients with Treatment-Resistant Depression: 
A Dose-Frequency Study. (Singh et al. Am J Psych 2016)
2 x/week equally efficacious as 3x/week
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50 pts, IN ketamine 50mg vs placebo
Randomized double blind crossover
1 dose IN ketamine vs saline

Significant improvement at 24 hours 
[p<0.001; est. mean MADRS score 
difference of 7.6 ± 3.7 (95% CI: 3.9 –
11.3)]. 
8/18 patients (44%) met response 
criteria with ketamine, compared to 
1 /18 (6%) placebo (p=0.033).

What is the right frequency? (IN)
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• Twice a week for 4 weeks - 56 or 84 mg ->weekly /every othr

• Treatment algorhythm: 

decrease in treatment frequency on depressive symptom 
improvement (MADRS ≤ 12) and increase in treatment frequency 
on depressive symptom worsening (MADRS > 12). 

Among 580 responders treated with weekly esketamine for the 
first 4 weeks in the optimization/maintenance phase 26% 
continued to improve, 50% maintained clinical benefit, and 24% 
worsened. 

->recommendation was to individualize frequency 

What is the right frequency for Esketamine? 
(IN)



www.mghcme.org

• No rigorous long-term data beside registry on 
Esketamine, case series from MGH, Yale and 
Emory

• Similar to other chronic medical conditions

• Young patients with intermittent disease and 
long intervals between episodes may have a 
relatively short course (?)

• Patients who have been chronically ill for >5 ys
(the majority of patients in the clinic) do 
relapse when they stop ketamine

How long is the treatment?



www.mghcme.org

Ketamine is effective for SI
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Esketamine is effective for SI
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From: Efficacy of Intravenous Ketamine for Treatment of Chronic Posttraumatic Stress Disorder: A 

Randomized Clinical Trial

JAMA Psychiatry. 2014;71(6):681-688. doi:10.1001/jamapsychiatry.2014.62

Changes in Posttraumatic Stress Disorder and Depressive Symptom Levels During the First PeriodChange in the Impact of Event 

Scale–Revised (IES-R) total score, the IES-R mean subscale scores, and the Montgomery-Asberg Depression Rating Scale 

(MADRS) score over 1 week for the first period (n = 41). Error bars represent standard errors. For this study, the IES-R was modified 

to inquire about symptoms over the previous 24 hours (instead of the previous 7 days).

Figure Legend: 

Ketamine and PTSD
41 pts

0.5 mg/kg
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Ketamine and PTSD
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Informed consent: what are my chances 
of responding to ketamine?

• From literature 65-70%
• In extremely treatment refractory patients, at our 

site lower (Yale - of course - has better numbers..)
• On average 50%
• Post ECT failure still 45-50%
• Informed consent is a long process
• NEED TO ABSOLUTELY HAVE A PLAN B ready 

from the evaluation visit, especially for patients 
with extremely treatment refractory MDD and SI

• They don’t take a NO very well…
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Data from our clinic

• 85 patients who were ketamine naïve, QIDS-SR16 total score 

• 70 % completed the induction series of 6 ketamine infusions, 
– 27 % discontinued and 3% were still in the induction phase 

– Reasons for early discontinuation: insufficient improvement (n=11), side-effects (n=3) 
including dissociative symptoms, agitation, and migraine, transition to intranasal 
ketamine treatment (n=3) and lost to follow-up (n=3). 

• 18.3% were responders by infusion 6 and 35.4% improved by 35% or more

• BUT 50% of patients transitioned to maintenance treatment –self pay

• age, sex, employment, MDD vs BP, psychiatric comorbidity, history of 
suicide attempt, hospitalizations, number of failed lifetime antidepressant 
trials, history of failed lifetime ECT trials, and the QIDS-SR16 total score at 
baseline were not associated with outcome 

Sakurai et al, J Affect Disord, 2020
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Data from our clinic -II

• Among the 67 patients who had a suicidal ideation score >0 
– 18% achieved complete absence of suicidal ideation by infusion 6, and 37.3% decreased 

the score by at least 1 level

– One patient committed suicide approximately 10 days after the fourth treatment of the 
induction phase possibly in the context of severe life stressors, even though his score of 
SI had decreased from 2 to 1 

– One pt attempted suicide after complete lack of improvement after infusion #6

55% Female, 70% college or above

average duration of current episode of 6.7±11.1 years

average of 7.4±3.7 previous antidepressant trials

Comorbidites GAD 37%, PTSD 7 %, OCD 7%, ADD 20%, others 25%

33% failed ECT, 28% failed TMS

CGI-S, mean ± SD 5.2±0.7

QIDS-SR16, mean ± SD 17.0±5.1
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IV Ketamine Clinic opened 
in 2018

• Self-pay (until October 2020), 2 insurers since then

• MDD/BP depression, multiple comorbidities

• Generally healthy, well controlled medical issues

• Failed >4 antidepressants

• Referred by primary provider, in treatment

– No SUD current, no psychosis

• Flexible ketamine dose (based on tolerability, 
efficacy)



www.mghcme.org

Demographic and Clinical 
(n=120) Age in years, mean ± SD (range) 45.2±18.4

Female, n (%) 65 (54.2%)

Race/Ethnicity, n (%)

Caucasian
111 

(92.5%)

Asian 2 (1.7%)

Others 7 (5.8%)

Education completed, n (%)

Grade 6-12 or graduated high school 10 (8.3%)

Some college 27 (22.5%)

Graduated 4-year college 46 (38.3%)

Graduate/professional degree 35 (29.2%)

Unknown 2 (1.7%)

Current marital status, n (%)

Single, never married 61 (50.8%)

Married, civil union, cohabitating 47 (39.2%)

Separated, divorced, widowed 12 (10.0%)

Current employment status, n (%)

Full-time 40 (33.3%)

Part-time 7 (5.8%)

Not employed 50 (41.7%)

Student 23 (19.2%)

Primary diagnosis, n (%)

MDD
105 

(87.5%)

BD, depressed 15 (12.5%)

Current concomitant psychiatric disorder, n (%) 75 (62.5%)

GAD 43 (35.8%)

PTSD 20 (16.7%)

OCD 10 (8.3%)

ADHD 22 (18.3%)

Others 28 (23.3%)

Highly educated
33% employed
High % comorbidities
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Demographic and Clinical. -II

Antidepressant combination 52 (43.3%)

Antipsychotic drug 53 (44.2%)

Mood stabilizer 48 (40.0%)

Multiple episodes, n (%) 79 (65.8%)

Duration of current episode, years, mean ± SD 7.1±10.5

History of suicide attempt, n (%) 33 (27.5%)

Lifetime mean number of failed antidepressant trials, 

mean ± SD
7.8±3.8

Treatment history with ECT, n (%) 42 (35.0%)

Treatment history with TMS, n (%) 32 (26.7%)

QIDS-SR16, mean ± SD 17.4±4.9
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What are our Outcomes?

• Over 70% of patients complete the initial series of 6
• 30% drop out –tolerability, insufficient improvement 

and costs
• Mean final dose of ketamine was 0.60-75mg/kg

• Slightly less than 20% achieved response defined as 
50%improvement, and 1/3 improve 35% or more 
(on QIDS-16 score)

• YET approximately 50% decides to continue with 
maintenance infusions – self-pay

• Patients report marked improvement in 
concentration, motivation, and social functioning
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Comparable to?

• In (STAR*D) Level 4 trial, response rates after up to 14 
weeks of MAOI and combination treatment (VEN+MIR) 
were 12.1% and 23.5%, respectively (McGrath et al., 
2006)

• Vagal Nerve Stimulation (VNS), the cumulative response 
rate of TAU at 3 months was less than 10% for those 
who had on average 7.3 failed treatments for 
depression 

(Aaronson et al., 2017)
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Canadian data

• Adults (N = 213; age = 45) with MDD or BP

• minimum of Stage 2 antidepressant resistance

• 0.5-0.75 mg/kg

• response rate (QIDS-SR16 ≥ 50%) was 27% 

• remission (QIDS-SR16 total score ≤5) was 13%

• anxiolytic effects, improved overall 
psychosocial function and reduced suicidal 
ideation

J Affect Disord 2020 Sep 1;274:903-910.
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Predictors of response?

F P value

Age 6.68 0.01*

Sex 2.06 0.16

Marriage 2.78 0.07

Employment 0.95 0.42

Primary diagnosis 0.07 0.79

Psychiatric comorbidity 0.29 0.59

Recurrence 1.90 0.17

Duration of current episode 0.67 0.41

Prior suicide attempt 1.49 0.23

History of neuromodulation 5.12 0.03 *

Number of failed antidepressant trials 

0.18 0.68

Prior tachyphylaxis 0.04 0.84

QIDS-SR16 at baseline 0.82 0.37
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Few comments…

• For 50% of patients the apparently low level of 
improvement is sufficient to justify continuing ketamine 
treatment, despite side effects during the infusion and costs 
of the treatment

• Response rate to IV ketamine in our clinic appears 
significantly lower compared to rates published in RCT

• High level of treatment resistance of our population
• Complex medication regimen
• QIDS-16 assessment at the time of the visit does not capture 

change in functional outcome
• Common fluctuations with life events, medical illness
• In cases of long-term, severe chronic illness stopping the 

ketamine is almost invariably associated with relapse
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Informed consent: do I need to 
change my meds?

• BP disorder: must be on mood stabilizers *

• Early on tried to taper BDZ, gabaergic drugs

-Rifampicine, Itraconazole, Ticlopidine, Macrolides, Grapefruit juice
*Lamotrigine?
16 HV, pretreatment with lamotrigine (300 mg) attenuated acute effects 
of IV ketamine at 5’ (Anand et al. Arch Gen Psych 2000)

- naltrexone?
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Other meds and ketamine

Pharmacodynamic interactions between ketamine and psychiatric 
medications used in the treatment of depression: a systematic 
review. Veraart et al, 2021
• 24 studies included. 
• Lithium, valproic acid: no significant interactions
• Lamotrigine: 2/5 studies indicated attenuated effects
• Benzodiazepines: reduce the duration of antidepressant effect.
• MAO-I: no relevant changes in vital signs 
• Haloperidol 1/3 studies indicated an interaction 
• Risperidone 4 imaging studies, attenuating effect on ketamine-

induced brain perfusion changes. 
• Clozapine: blunted ketamine-induced positive symptoms in patients 

with schizophrenia, but not in healthy subjects. 
• Olanzapine no effect on ketamine’s acute psychotomimetic effects.
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Informed consent: what happens 
after 6 infusions?

• How to sustain the effect of ketamine?

• Continue the AD –relapse when the AD is stopped

• More ketamine infusions? $$

• Lithium? Possibly in BP, no clear signal in MDD

• riluzole not effective

Cumulative and sustained 
benefit



www.mghcme.org

Informed consent:
long-term side effects?

• At present unknown

• Data from Esketamine trials, presented to FDA 
reassuring in short and medium-term (5 years)

• Concerns for neurotoxicity and addiction over 
long term? Olney’s lesions?

• Fear of some yet unknown long-term possible 
side effect

• Anecdotal tolerance for high dose IN
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How to get ketamine at MGH

• Rapidly evolving situation

• BCBS of MA and Allways agreed to cover 
infusions

• IV ketamine SELF PAY is 530$ per infusion, 
recommended x6 in 3 weeks, followed by 
monthly maintenance infusions
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Esketamine at MGH? 

• S-ketamine or Spravato is FDA-approved for TRD
• Drug cost: 600-900$ per dose
• CAN BE ADMINISTERED AT THE OFFICE ONLY
• Twice a week for 4 weeks, then weekly afterwards
• 2 hours mandatory observation period EACH VISIT
• REMS (Risk Evaluation and Mitigation Strategy):

– Healthcare setting certified
– Providers certified
– Dispensing Pharmacy certified
– Patient enrolled in a registry – monitoring forms
– Vital signs and AEs monitoring
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Esketamine in the ED?

• Janssen is pursuing the indication for MDD with SI 
with intent

• Two identical, double-blind, randomized, 
placebo-controlled, phase 3 studies evaluated 
the efficacy of Esketamine nasal spray plus 
Standard of Care compared with placebo nasal 
spray + SOC in reducing depression symptoms in 
patients with MDD and active suicidal ideation 
with intent  (N approx. 450)

• Unclear effect on suicidal BEHAVIOR
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IN Ketamine in the ED?
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Access issues at MGH

• Patients have been asking to try ketamine since 
2012, about 5-10 calls per week

• The patients who remain in the clinic >3 months 
are likely to require long-term care for an 
indefinite period of time

• IV clinic allows multiple patients to be treated at 
the same time, 9 new  patients every 3-4 weeks  -
no waitlist

• Extremely complex patients, multiple psychiatric 
comorbidities, mood fluctuations, relapses
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Any ketamine in the ED? In the unit?

Logistic becomes even more complicated..

- Who approves a patient? Ketamine clinic staff available 
24/7? 

- Who pays for ketamine/esketamine? Getting pre-auth-
BCBS can take 2 weeks. If insurance denies it?

- How to ensure there is slot in the ketamine clinic to 
continue tx? First opening is 2 months from now

- Who is responsible for the patient’s safety between ED 
discharge and first clinic opening?

- Finding a team for patients not connected with care?
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Symptomatic improvement vs 
Functional Recovery

• 40-50% of patients felt better with ketamine 
for the first time in years

• Short duration of effect (treatment resistance 
-> 1/duration of effect, often only 1-2 days)

• Then can become again severely depressed 
and suicidal

• In chronically ill patients symptom 
improvement does not translate in functional 
recovery!

• Need good CBT team
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• Access to the clinic from ED or inpatient unit 
for pts with elevate suicidal risk? Induction -> 
maintenance

• Integration with psychosocial interventions, 
CBT specifically developed for patients on 
ketamine, IOP, PE +ketamine for PTSD 

• rehabilitation center (especially vocational)

• NEW : MGH center for Neuroscience of 
Psychedelics

Future thoughts
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questions?


